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Impact Parameter Dependence of Electronic Energy Loss of
Fast Ions

KhalidA.Ahmad,RiayhdK.AhmadandMuthannaM'Mahmood
b.pu*-rn of physics, College of Science, A1-Mustansirya University
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ABSTRACT

The dependence of impact parameter of energy loss of fast ion like H in H, He and Ne is
investigated in the p."r*t work using perturbaiion convolution approximation (PCA) which is

based on first-order perturbation theory. Good agreement is achieved with previous works.

INTRODUCTION

The electronic energy loss has been studied for many years because of its direct

applications in problems concerning material damage, ion beam analysis and

piur-u physics. The theoretical treatment of the energy loss in atomic collisions has

t..n greatly improved over the last decades. Calculations of the electronic energy

loss have been performed by using traditional methods known from atomic physics

investigations such as the plane wave Born approximation (PWBA) (1).

The energy loss of the light ions slowing down in matter is dominated by

electronic processes at projectile velocities higher than the mean electron velocity.

The basic mechanisms of the energy loss of a swift projectile are ionization and

excitation of target atoms, well described in the frame work of perturbation theory.

The well known Z t, - proiectile charge dependence of the electronic energy loss per

unit path, the electronic stopping power, follows immediately from such a treatment

(1). Also, the Beth formula (2) which yields the asymptotic high-energy limit of the

stopping power may be derived directly from first-order perturbation theory. By

decreasing the ion energy higher-order effects come into play.

In order to describe the energy loss properly, the contribution due to projectiles

carrying bound electrons must be considered. The problem of the stopping screened

projlctiles was first studied by Dalarno and Griffing (3) in the (PWBA) for the most

simpte collision system (H on H) in the mid 1950s and has been extended for other

atomic collision systems using the Bethe theory (4-5). Sigmund (6) has developed a

model for the charge-dependent electronic stopping of swift heavy ions in the

framework of Bohr's classical theory and Bethe-Bloch stopping theory'

Energy loss and convolution theory

In order to calculate the energy loss due to target ionization and excitation we have

to consider the amplitude of each electronic transition from ground state lo) with

energy Eo to a final state l/) ,
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' ,6)= -i\ dtr'"'-"' (f lv| - nol)o) (r) '

where vV _nto) i, the coulomb interaction potentiar between the bare proiectile

ion with nucrear charge Z o and a target erectron. The ion trajectories are described

by straight lines

R(′)=」′+b (2)

Where D is the projectile velocity and

collision.
At large impact parameter the so called

6 is the impact parameter vectors of the
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turn to be equal the classical form of energy loss when D -+ 0, when the projectile

velocity or maximum energy transfer appttaches infinity ( this is called sudden

uppro*i-ation) (8). A computer program 
-ghshl.l97 

is written in Fortran-90 using a

software Compaq Visual Fortran 0.7 (CVf) for compiling, linking and executing

the program.
The variation of the function g(a)bll) with (atblu) is shown in Fig. (2)' The

function g(a)b lu) increases slightly from the value of one to a shallow maximum at

(abtu*g.z) and at larger parameter (atbl,) values the function (S@b/u)+O)

exponentially.
For intermediate impact parameter b (somewhat larger than the shell radius r,r,,, )

and at higher velocities, the collision time r =r,o,rlD is small compared to lla.
Thus, it is possible to sum over all final states analytically by using the closure

relation to obtain (7),

tt(u)= !ilr,r,(u -r,)1a,p1t,,,) Q)

As shown in Fig.(l) i, is perpendicular to z , the direction of projectile motion,

! *r(+, r) is the electronic density integrated along the ion path. Eq. (7) agrees with

the classical sudden approximation of the energy loss for electrons at rest.

The influence of the target potential can be neglected for small impact parameters

at high projectile energies. In this case an analytical formula for AE(D) can also be

obtained by replacing the final target continuum states by plane waves (11). The

energy loss aE(b) can be written as:

tz(u)= !ilr,r,lu -r,)[a,r@,,,) (8)

with,

r, (b) = r, (u)n(znu) =(#)r(2. on) 1e1

h(*) = t 1r* 
*,(*r'V,G, ^fii) t t ot

Where Jo is the Bessel function with zero-order (9). Eq. (10) has been solved

numerically using Simpson's rule together with a program ghshl./9O

From the variation of n(n*) with (2.ub) as shown in Fig.(3), the following points

can be concluded:
(i) The function hQfi)-+ 0 for b <<lltt i.e for 2ob <<l '

Q\ n(z.o|)-+ 1 for large values of b i.e 2ob >>l .

In what follows, the energy loss for all impact parameter is:

lr(b) = !ilr,r,,16 -r,)l*4F,,,) 1t t;

with,
r,,(i -i,)=r,(6 -r,D t u@p ru) 1tz1

This function joins smoothly small, intermediate and large impact parameters. The

first two terms in Eq.(12) describe the violent binary collisions and the last term

accounts for the long-range dipole transitions. The first integral in Eq. (11)

J
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) describes a convolution with the initial electron density also outside

the convolution from Eq.(11) can be

= II ,' , , oQ, , r)prr,r(u)

b(A① )
△E(eV)

100 keV 300 keV 500 keV

1 4 2 0.8

2 0。 7 0.4 0。2

2.5
0.1

つ
Ｊ 0.2 0.12

4 0.04 0.04

the projectile path yields nonlocal

Contributions to the energY ions'

For large imPact Parameters (b "',0r,)
separated as follows:

LE(b) * ! d' rrT,r@)! dz P(v,, z)

=12(b)       (13)
Also according to Fig。(3),at high impact parameters and Velocity(1.e2防

>>1),the

function あ(2υb)―)1), therefore Eq。 (13) reduCes to Eq。
(4)。  Finally according to

Filil(認
i」::虚ilililivil°

Jectile velocity 
υ the better separation of small and

ere the inctions g and h approaches to zero.

RESULTS AND DISCUSSION
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different incident energies,100,300,500 and 600keV.The oscillator strengthS are

taken from Re■ (10)・ The energy 10SS,AE(b)decreases Smoothly with increasing

impact parameter, also  △E(b) decreaSes faster When inCident iOnS increases aS
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Effect of Electron Beam Irradiation on Optical and
electrical Properties of Tin Dioxide Thin Film

Raad S. Sabry
Al-Mustansiyriah University, College of Science , Physical department

e,-jill
SnO21;.ii, t e*l el rrtl:r-lt qf!;.Stt dJll4+Jt ehii-l.i {i-. bj .'ty & ii$_ll SnOz d,}iil !i.:sl i
a{;.4ll Lir:l--ill dur-2J ,(3,6,9min) g+dj Ot-ojL.-, (l-1.5mm) e),.tt(2500pA) 6jrii."^ 4$J-rlSIl Lj-
4iJ.-illi,!lJ"ll 6Fi t-,rl ef+:4tJe-+ll U,.it-*ill Ll; g"o aL--i*ll eUilt ,Di O. e ,illl b.l cJ$ +$!_XSlt_l

(DC) 6=;,"r*11 4judil ill*..r:ll ,rqs d)-i ur_r 6d:Jt drj 6+j 6^ (3.05eV) J! (3.a6ev) ,y .J, (pg)
u^;i-.-i^llil .ri)l (1.2xl02Q.cm) J! 6*!t ,J+ (z.gxto3o.cm) d,}-" dnii .1r)li+_ruloll-;

.ei,-.ilt d).j 6$j 6l (0.2) Jl (0.33) dr LJii Lr'lirll i-itl gl.i clls-r (9min)

ABSTRACT
SnOz thin film have been prepared on glass substrates using the simple pyrolitic (spray)
method, the SnOz film was irradiated by a stable electron beam of 2500pA and width (1-1.5A)
at different times (3,6,9 min). Optical and electrical properties were investigation before and
after irradiation, from optical measurement it was found that optical band gap decreases with
increasing irradiation time form (3.46 eV) to (3.05 eV). DC electrical conductivity
measurements showed that the resistivity of films decreases from (7.8*10^3Cl.cm) as deposited
to (1.2* l0^2 O.cm) for 9 min irradiation time, the activation energy decreases from (0.33) to
(0.2) with increases of inadiation time.

INTRODUCTION
Transparent conducting oxide (TCO) semiconductor exhibit in general high
transmission in the visible region, high reflectance in the infrared region and high
electrical conductivity. Due to these properties, the TCO materials have been
used in a wide range of applications in science and technology, including solar
cells(1) heat reflecting mirrors(2), antireflection coatings(3), gas sensors (4) and a
variety of electro-optical devices such as flat panel display devices(5,6).
TCO thin films have been deposited by a variety of techniques such &S,

magnetron spattering (7), chemical vapor disposition CVD(8), reactive
evaporation(9) and spray pyrolysis(I0) particularly attractive among these

techniques is the spray deposition technique successfully used for TCO thin
films; this technique is simple, cheap, and easily adaptable for large area
deposition.

Interaction of electron with matter
When the electrons of a given energy impinge on substance, these electrons are

changed into transmitted electrons, back scattered electrons (reflected electrons),
and absorbed electrons (absorption) by interaction with the atoms of these

substance (1 1).

The transmitted electrons may be classified into two types:
l. Elastically scattered electrons; which change direction due to atomic
collisions but retain their energy.

ヽ
ヽ

で
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2. In elastically scattered electrons; which suffer a change in direction and partial
energy loss.
When the energy of an incident electron exceeds the energy gap of the substance,
the electron can produce a individual electron transitiorr f.o- itr. ry.n; to the(C.
B).(l t,t2).
The electrons irradiation can change the structural, electrical and optical
properties of solids by causing displacement damage or through ionization e-ffects
(13, l4).
Incident particles on polycrystalline material can create dislocations andlor
displace atoms from their lattice sites, creating electronic traps into the band gap,
and so altering the electronic characteristics of the semicinducting layer,-the
displacement damage depends on the non-ionizing energy loss (NIEL) which is
the energy and momentum transfer to lattice atoms, depending on the mass and
energy of the incident quant(l4).
This paper presents the results related to the effect of electron irradiation on
optical and electrical properties of SnO2 thin films.

MATERIALS AND METHODS
SnOz thin films were sprayed on ultra sonically clean glass substrates using
SnCla dissolution in water typical spray mixture which gane a good resulti
consists of a 0.4M solution, it has been found that the following deposition
parameters given good stoichiomertic films with good transparency and uniform
surface (i) substrate temperature of about 450"C (ii) spray rate of 4mVmin (iii)
distance between sprayer nozzle and substrate of 26 cm the glass substrates are
placed on the hot plate for about 20min before the spraying process, so the glass
substrate are nearly at the same temperature as the hot plate, each spraying
period lasts for about 15sec followed by 2.5min waiting period to avoid e*iessive
cooling of the hot substrate due to the spraying process.
After depositing the SnO2 films and measuring the optical and electrical
properties of them, the SnOz films were positioned inside the electron gun
chamber above the anode electrode at a distance of 6mm instead of the collector
electrode, the SnO2 film was irradiated by a stable electron beam of 2500pA
having the energy of a 600eV and width of (l-l.5mm) at different times of
irradiation (Tirr) (3,6,9min), by using home made a triode electron gun system.
A (Double Beam Spectrophotometer UV.2I0A) was used to record the
transmittance and absorbance spectrum (before and after irradiation) at room
temperature, in range between (300-800nm).
Before electrical measurement, the frontal metal electrode is formed by
sequentially evaporation (400nm) of (Al) under l0-5 torr.

RESULTS AND DISCUSSION
Optical properties
Optical measurements on the SnO2 thin films were performed on a shimadzu uv-
210 spectrophotometer. During scanning a blank glass slide with film deposit was
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in the other beam's direction. Thus, the absorption spectrum displayed by
spectrophotometer was a result of film deposited on the glass slide.
Figure (2) shows the transmission spectra of the SnO2 thin films as deposited
without irradiation and the films wee irradiations with different times
(3,6,9)min, it was found that films are highly transparent, also, it was found that
the transmission decrease with increase the irradiation time, this gives the
possibility to explain the change in the film color from being transparent before
irradiation in to being light brown after irradiation, the darkness in the film color
increases with increases of the time of irradiation.
The details of the mathematical determination of the absorption coefficient can
be found in literature (15) while the plots absorption coefficient againstphoton
energy is shown in figure (3).
These absorption spectra, which are the most direct and perhaps simplest method
for probing the band structure of semiconductors, are employed in the
determination the energy gap (Eg). The films show an increase in absorbance and
a decrease in transmission after inadiation the films. Eg was calculated using the
following relation( I 6).

o:A(hu-Eg)"/hu ( I )

where (A) is a constant and (n) is a constant, equal (ll2) for direct band gap
semiconductors. The estimated band gaps from the plots of (ohu)2 versus (hu) are
shown in figure (4) for as deposited and irradiated SnOz films, the linear bature of
the plot indicates the existence of the direct transition.
The band gap (Eg) was determined by extrapolating the straight portion ot the
energy axis at o:0. It was found to be (3.a6eV) for as deposited SnOz films
which are similar to the reported elsewhere (1,17), it is also clear from table (1)
that the optical band gap gradually decreases with increasing irradiation time, the
value decrease from (3.a6eV) for SnOz without irradiation to (3.05eV) (9min).

Table -1: Different parameters observed to SnO2 thin films with different
irradiation

Sample ER(eV) P(Ω .cm) AEr △E2

Without 3.46 7.8x10j 0.05 0.33

3 min 3.17 2.5x10Z 0.048 0。 3

6 min 3.1 2。 lx10Z 0.04 0.25

9 min 3.05 1.2x10ι 0.02 0。2

Blue shift of absorption coefficient (o) and decreases in Band gap (Eg) with
increasing irradiation time is due to increasing the defects caused by irradiation,
increasing irradiation time will not only cause defects in depth, but also in a

wider area in the same layer(4,18).
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Electrical properties
resistivity of SnOz thin films as
room temperature. Electrical
temperature to 200oC.

deposited and with irradiation was measured at
resistivity was also measured from room

treated by

ry

Resistivity of the samples decreases with the increase of temperature showing a
negative temperature coeffi cient.
Depending on irradiation time resistvity decreases form (Z.g'r 10^3) to(1.2* l0^2)Q.cm values of resistivity ur. ,ho*n in table (1). \

Figure (5) shows the temperature dependence of dark condu.tiuity (o) of Snoz
(before and after irradiation) the activation energy has been calcuiated using the
relation (15).

(ar)
o = 6n.-r[rl"J Q)

Where oo is the pre exponential factor indicating high temperature limit of o or
when AE vanishes. AE is the so called activatioir energy for dc conduction and
Ke is the Boltzmann constant using Fig.( 5 ) and .qruiio, (2). The values of o
and AE for the set of samples have beencalculated und ur. given in table (l).
The results suggest that there are two competing conduction mechanisms. Thefirst term with lower temperature, correspondi to the hopping conduction
involving the localized state induced by the siructural and/or chemical disorder in
the band gap the second, dominating in the high temperature range corresponds
to the conduction band mechanism.
Electron irradiation can affect from sport across the grain boundaries by
increasing the density of free carriers throughout the m#rial, decreasing thl
inter grain barrier height by changing the intei grain states charge and increlsing
the probability of tunneling through the inter grain barriers b-y decreasing thl
depletion layer widths in the adjacent grains.
The resistance shift of SnOz thin film of after electron beam inadiation was
decreases slowly. The electron beam irradiation will not change the chemical
composition of the semiconductor but produces structural defects, its changes
occupancy of the defects but electrons and holes, changes the concentration of
adsorption on the surface of the semiconductor, these factors caused the decrease
of resistance and activation energy of SnO2 thin film.

We can conclude:
The chemical spray pyrolysis prepared tin dioxide thin film where
electron beam irradiation.
The results show that the energy gap, transmission, activation energy, and
resistance decrease with increasing irradiation time.

T!.:. results giv: a good perspective for the application of Snoz in the
fabrication of thin film heterojunction solar cell and gu. ,.nrorr.
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ABSTRACT
Tribological characteristics of novolac composites reinforce with graphite particles were

investigated in terms of friction - wear coefficients subject to changes in different graphite
volume fraction. Hot press technique was used to prepare the composites as well as novolac
specimens using flash molds at standard conditions. Amslar machine in conforming geometry
was used to determine friction and wear coefficients of novolac and graphite - novolac
composites specimens slide against un lubricated steel disc. Simulation program of wear rate in
three dimensions of friction - wear test were carried out using finite difference method. Optical
microscopy coupled with auxiliary micro - hardness, and densities were employed to aid
interpretation of results. Experimental results show that graphite particles improve the
tribological characteristics of novolac composites. The coefficient of friction drops
progressively and settles at constant values by succession of graphite volume fraction for high
normal loads. The wear coefficient was behaved as being lowest for high graphite volume
fraction. The friction - wear relationship displays two associated mechanisms, the first was
ploughing wear mechanism, which is associated with run - in period, and the second was

adhesion wear mechanism, which is associated with steady friction. Simulation results values
coming higher than experimental results values, and this could be explained as the interface
affect of composites, which had high strength and strong bond face. Densities and hardness

values are evidenced to that. The wear coefficients of composites are strongly dependent on
graphite particles distribution, hardness, and graphite content. We can conclude that the
graphite plays dual work, as a solid lubricating media within the contacting surfaces as well as

good heat dispersion element.
Key word: Tribology, Friction, wear, Lubricant, and Novolac composites.

INTRODUCTION
Material and energy conservation are becoming increasingly important. The

ever - increasing demand, reliability and long life of materials is one of the main
problems of contemporary engineering; obviously due to economic reasons (1).
Friction is a principal cause of energy dissipation and considerable, saving is
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possible by improving frictional control. Wear (the progressive loss of substance
from the operating surface of body as a result of relative motion at the surface) is
major cause of material wastage, so any reduction of wear can affect considerable
savings. Wear can be minimized by modifuing the surface properties of solids by
one or more of "surface engineering" processes (also called surface finishing) or
by use of lubricants (for frictional or adhesive wear). Thus, tribology (which is
the science and technology of friction, lubrication and wear) is considerable
importance in material and energy conservation (2).

The sliding friction coefficients of many engineering materials tend to decrease
as temperature increases, which mainly due to a reduction of shear strength at
higher temperature. But under some special conditions, other factors such as
oxide layer development may dominate the friction and wear behavior and alter
the influence of temperature on the friction (3). So, thermal property is meant the
response of material to the application of tribology. As a solid absorbs energy in
the form of heat, its temperature rises, and its dimensions most of the time
increase. Thermal conductivity, thermal expansion, and heat capacity are
properties that are often critical in the practical utilization of solids (4).

There have been several attempts to correlate wear resistance with various
mechanical properties of polymers and composites (5-13). The dependence of
wear rate up on mechanical properties is complicated because deformation
caused by erosive particles is associated with high strain rates and the stress state
is complex(1a). Also, a survey of literature indicates that the effect of fiber and
/or filler on wear of polymers /composites is a complex and unpredictable
phenomenon(15). Hence, the dependence of erosive wear rate on the
experimental parameters is difficult to model physical effects such as fiber or
particle fragmentation; debonding, pullout, etc. affect the behavior of polymer
composites subjected to the erosive wear process. It is also difficult to predict
their relative contribution because various other mechanisms influence the wear
process.The prediction of wear rate of polymer/composites is an important
requirement if it is likely to operate under erosion conditions.Meng and
Ludema(l6) published an article providing the information about the existing
models and equations for predicting the wear rates of various types of materials.
However, these models and equations are not possible to use for the prediction on
all the situations because of certain limitations.

THEORETICAL APPROACH
The understanding, simulation and prediction of the behavior of contacting

systems with friction are very important in both theory and practical applications.
Some of the general friction theories which have been proposed to explain the
nature of dry friction are: mechanical inter locking molecular attraction,
electrostatic forces, welding / shearing and ploughing (17).

Any apparatus for measuring friction must be capable of supplying relative
motion between two specimens, of applying a measurable normal load of
measuring the tangential resistance to motion. There are a number of methods

available and the choice will depend largely on the exact conditions of rubbing
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contact under investigation. Among different methods for the determination of
coefficient of friction, is the conforming contact geometry provided by Amsler
machine which offers a realistic friction behavior (18). According to the
conditions of Amsler machine, the coefficient of friction (p) can be calculated by
using the following relationship (18):

T

' Lxr
where Z is the applied normal load in (N), , is the radius of lower steel disc in
(m), and t is friction torque in (Nm). The t value is obtained from the integration
disc counter before and after the test.

Wear occurs as a natural consequence when two surfaces with relative motion
interact with each other. Several mechanisms may be involved in wear. The wear
of rubbers and polymers are no less complex than wear of metals, being
dependant on the combination of mechanical, thermal, and chemical processes

(17). The coefficient of wear, k, are calculated using an Archard - type wear

equation (19):

p =W,... ...............(2)

where Z is the #r volume, I is the normal load, S is the total distance slid and

,FIis the hardness of the specimen.

MATERIALS AND METHODS
Phenol - formaldehyde resin material (Novolac type) designed by (PFN) in

form of solid manufactured by F.C.F. was used as a matrix in preparation of
composite materials. Graphite (from Hoechst, Germany) of particle size

distribution between 100 to 150 microns is used as a particulate reinforced

novolac composites. The volume fraction of graphite included in the novolac are

(10,20,30,40, and 50) Vol.%. Well mixing of constituent powders of graphite and

novolac with the hardener (14 Vol. %) of Hexamethylene - Tetramaamine

(HMTA) is done before molding for all specimens to ensure homogeneity.

Molding of specific mixing ratio into disc shape of diameter (40 mm) and (10

mm) in width is carried out in flash mold using (Hot - press) technique. The disc

shape novolac and novolac composite molds are arch and hole machined to

dimensions that are pu{posed for friction-wear testing. The steel disc were

machined from soft-annealed (1045) steel to about (44 mm) in diameter and (10

mm) in width, which is commonly known as high quality journal material.

SIMULATION APPROACH
The modeling of wear found in the literature can broadly be classified into two

main categoriei (20-23) namely, (i) mechanistic models, which are based on

material failure mechanism o.g., ratcheting theory for wear (24) and (ii)
phenomenological models, which often involve quantities that have to be

Lomputed uring principle of contact mechanics e.g., Archard's wear model.

Archard's wear -od"l is simple phenomenological model, which assumes a linear

relationship between the volume of material removed ,V, for a given sliding

distance, S, an applied normal load, L, and the hardness ( normal load over

・
【
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projected area) of the softer material, 1L Proportionality constant, the wear
coefficient, k, characterizes the wear resistance of the material. The simulation of
wear test of a frictional material is considered an important process since it
reduces many efforts, time and raw materials that are used in trail and error of the
experimental procedure. This simulation is performed by using the values of
friction as well as thermal parameters of specific material. The simulation
supposes a certain load at which the specimen is removed by gravity or the
mechanical effect of the load. The analysis of the friction-wear system is based
upon Newton's law in torsional form (25):

r = 1d....... .........(3)

Where, r, is torque, I is moment of inertia, and o, is angular acceleration. The
elastic torque, rs, due to the twisting of the machine-wear testing shaft is:

r, = -q0.. ............(4)

Where, 0, is an angular displacement and q is constant and the minus sign is
indicating that the resistance is always in opposition to the velocity. The friction
torque, zp,is:

,, =-c4 ...........(5)'dt
T, = To cos art........ ............(6)

where, Tr is the impressed torque, o), is angular velocity, Ts and C are
constants. Since the angular acceleration is 13eU/1, on substituting into
Newton's law, equation (3), we have a completely familiar differential equation:

I + * C + * q0 = ToCos at.......... .(7)
dt'dtrt

RESULTS AND DISCUSSIONS
The comparison influence of Gr. Yol. o/o on the friction coefficient, p of

individual matrix, PFN and various Vol. % of Gr. - pFN composites by
simulation operation with the experimental results of fixed load ( 100 N ) slid
against steal disc at room temperature is shown in Fig. (1) respectively.
According to the Fig. (1) , the friction coefficient of graphite reinforced novolac
composites of experimental as well as simulation operation were nearly the same
and they smoothly decreased from about 0.62 and 0.66 for pure novolac to about
0.22 and 0.26 for the composites including 50 Gr. Yol. o/o for experimental and
simulation results respectively. The maximum load that specimen can endure
depend on the graphite volume fraction , and at a fixed load of 100 N , the
friction coefficient values vary as inverse- linear relationship with the Gr. Yol.Yo
added the novolac matrix as shown in Fig.(l) . For the high Gr.Vol.% , the low p
values of the composites specimens is due to the lubrication nature of graphite
.As the Yol.o/o of graphite is increased, the fraction of its mating surface become
larger, this leads to further decrease in the p values .

Archards wear equation expresses the generally observed proportionality
between the wear coefficient and the product of normal load and sliding distance.
Thus the wear coefficients computed via Archards equations are plotted against
load times sliding distance .Fig. (2) show a substantial decrees in the wear
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coefficient with the increasing normal load , approaching nearly a constant value
above about 80 x l0' Nm . This consistent with the previously reported results
for polymer composites in which the wear coefficient decreased rapidly during
run - in and achieved a steady value for continued sliding (25). Above 80 x 103

Nm the values of wear coefficient indicate that the test at the heavier loads was
conducted primarily under steady state wear conditions. It is interesting to note
that the wear of the largest vol. o/o of graphite composite specimen being the
smallest at the high loads, which is may be due to the action of aspirates of the
rubbing surfaces which is presumably large at low loads. Also, it can be seen
from the Fig.1 and Fig. 2 that the experimental values were lowered then
simulation values,which may be explained according to Fig.3.Where,Fig.3 shows
load distribution after 15 min.when 50 Gr.Vol.% of novolac matrix is ploughing
by simulation operation of friction-wear mechanism,the reason of this may be
due to interface effect which is composed between graphite particles and the
matrix,moreover,the influence of aspirates located between the contact surfaces .

The pictures presented in Fig. (a) show the worn surfaces of pure novolac and
its composites ( 10 Vol.% and 50 Yol.Yo graphite-novolac composites ) . It has
been seen in Fig. (aa) that the slightly deformation flow accrued on the worn
surface of pure novolac . This indicated that adhesion was the main wear
mechanism of pure Novolac. For the composites reinforced with graphite
particles Fig. 4 and Fig.6 ) , ploughing was the main characterization on their
worn surface, and the composites reinforced with 10 Vol.% graphite particles
showed wider and deeper ploughing groves that extend the length of the wear
track than the composites reinforced with 50 Vol.% graphite particles .

We can conclude:
The Wear coefficients of composites filled with graphite particles decreased

with the increase of graphite filler content. Graphite addition plays the dual work
as a sold lubricating media within the contacting surfaces as well as good heat
dispersion element. SEM pictures reveal that material removal takes place by
ploughing and adhesion mechanisms. Artificial Amsler wear technique in
conforming geometry was applied to predict the friction - wear coefficient of
graphite - novolac composites. The results show that the predicted data are well
acceptable when comparing then to simulation values, which is coming higher
than experimental results values, this could be evidenced to the interface affect of
composites.
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Ionizing radiation impacts the powerful antioxidant
activity of Zingiber officinale Rosc. extractsz in vitro
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ABSTRACT
Certain herbs showed radio-protective against ionizing and non-ionizing radiation.
Few studies investigated the effect of radiation on the polyphenols and flavonoids
constituents of herbs. This study is aimed to investigate the effect of ionizing radiation
(X-ray) on the certain constituents of Zingiber officinale Rosc. extracts taking in
considerations the nature of preparation of extracts. Hydro-distilled, aqueous, ethanol
and methanol extracts (1%) were prepared and exposed to X-ray radiation at dose rate
of 1.9 Gy / min at room temperature. UV-visible scan of each extract was achieved
and the physiochemical properties including pH, conductivity and total dissolved salts
were determined for inadiated and non irradiated extracts. Biochemical testing
including total polyphenolic compounds, total flavonoids, allantoin, and nitric oxide
generation were also determined. Ionizing radiation resulted in disappearance of UV-
peak at 277-278.5 nm and changes in the physiochemical properties of extracts that
were related to the nature of extract. Total polyphenolic compounds were reduced in
irradiated hydro-distilled, aqueous, and ethanol extracts while total flavonoids were
reduced in all tested extracts. Allantoin level and the ability to donate nitric oxide
were slightly improved by ionizing radiation. It concluded that the deleterious effects
of ionizing radiation Zingiber officinale Rosc. extracts is depended on the nature of
extract and on the nature of the constituents of each extract. Methanol extract is less
affected by ionizing radiation compared with other extracts.
Key words z Zingiber officinale Rosc, ionizing radiation
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INTRODUCTION
Ginger, the rhizomes of zingiber officinale Roscoe (zingiberaceae), has
widely been used as a spice. Ginger is native to India and China and took
its name from the Sanskrit word stringa-vera, which means "with a body
like a honl", as in antlers. It has a long history of medicinal use for the
treatment of a variety of human ailments including common colds, fever,
rheumatic disorders, gastrointestinal complications, motion sickness,
diabetes, cancer, etc (1,2). Ginger contains several nonvolatile pungent
principles viz. gingerols, shogaols, paradols and zingerone which account
for many of its health beneficial effects (3-5). Ginger is a strong
antioxidant substance and may either mitigate or prevent generation of
free radicals (6). The main pharmacological actions of ginger and/or
isolated compounds were immuno-modulatory, anti-tumorigenic, anti-
infl ammatory, anti-apoptotic, anti-hyperglycemic, anti-lipidemic and anti-
emetic actions (1, 7-11).
It is well known that when ionizing radiation passes through aqueous
solution, electrons are removed from neutral water molecules to produce
HrO* ions. Between three and four water molecules are ionized for every
1.2 x 105 KJ/Mol of energy absorbed in the form of ionizing (X-ray)
radiation. The radicals formed when ionizing radiation passes through
water are among the strongest oxidizing agents that can exist in aqueous
solution. Most literatures were investigated the effect of T - rays radiation
rather than X-ray radiation on the biological tissues and antioxidants
related to herbs (I2). Degradation of chalcones, , the natural antioxidants
that present in fruit and vegetables, in the methanol radiolysed solution
was observed (13).
The more water concentration in irradiated methanol lwater mixture
contained antioxidant by y-radiolysis using a uoco source, the more
degradation of antioxidants (14). On the other hand, Kozlowski et al
investigated theoretically the formation of a new series of antioxidants
from flavonoids in methanol and ethanol solutions irradiated with y-
rays(15).
The aim of this study is to test the hypothesis that the effect of ionizing
radiation on the Zingiber officinale Rosc. extracts is varied with the

extracted solvent.

MATERIALS AND METHODS
This study was conducted in Department of Pharmacology, College of
Medicine, Al-Mustansiriya University in cooperation with X-ray Unit in
Al-Yarmouk teaching hospital in Baghdad, Iraq during May 2009.
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Extracts preparation
Hydro-distilled extract of Zingiber officinale Rosc. was prepared by
simple distillation. In brief I g of tuberous fine powder in 100 mL
distilled water (1%) was boiled , and the vapor separated and condensed
to obtain clear colorless liquid that was more concentrated in the more
volatile components. Also, aqueous, ethanol and methanol extracts were
prepared. A I g dried tuberous fine powder was extracted with 100 mL of
distilled water (aqueous extract), absolute ethanol or 100 methanol i.e.
(1%) for 24 hours in dark place at room temperature 25oC. The extraction
was followed by filtration. The l-IV-Visible spectra of full strength
aqueous and hydro-distilled extracts, and l:80 v/v ethanol or methanol /
distilled water extracts were obtained by scanning the extract using I-IV-
Visible spectrophotometer (Aquarius, France, Cecil series with scanning
ability).

Radiation of Zingiber oflicinale Rosc. extracts
A total number of 32 tubes (10 mL) contained extracts solutions within
20 x 20cm were exposed to conventional X-ray radiation with the
following specifications: X-ray tube distance from upper level ofextract
was 80 cm, accelerated potential 120 KpV (calculated effective energy
30.976 KeV and the absorbed dose 1.9 Gy/min), at room temperature
22'C.

Physiochemical properties of extracts
The physiochemical properties ofeach extract (radiated and non radiated)
including pH, conductivity (pS/cm), and total dissolved salts (TDS)
(ppm) were determined using ptV "C/ EC/ TDS meter.

Determination of the amount of total polyphenolic compounds
This was carried out as described previously (16). Briefly I mL of each
extract was mixed with 5 mL distilled water and 0.5 mL of Folin-
Ciocalteu reagent (50%). Then allowed the mixture to stand and after 5

minutes 1 mL of NazCqQ%) was added. Subsequently the mixture was
shaken for t hour at room temperature in dark place. Afterward the
absorbance was measured at725 nm. Gallic acid was used as the standard
for calibration curve and phenolic content were expressed as pg gallic
acid equivalent /mg dry weight.

Quantification of total flavanoids
The method is based on the quantification ofthe yellow color produced
by the interaction of flavonoids with AlClr reagent ( I 7). Aliquots of I .5
mL of extracts were added to equal volumes of a solution of 2%
AlCl3.6H2O (2 g in 100 mL methanol). The mixture was vigorously
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shaken, and absorbance at 367 mn was read after 10 min of incubation.
The flavonoids content were calibrated using the linear equation base on
the calibration curve quercetin. Flavonoids content were expressed as pg
quercetin equivalent/mg dry weight.

Determination of allantoin
This was carried out as described previously (18) using Ehrlich's reagent,
which consists of I g p-dimethylaminobenzaldehyde (pDMAB) in a

mixture of 25 mL concentrated HCI and 75 mL methanol. I mL of each

extract was mixed with Elrich's reagent (l:2 vlv), incubated at room
temperature and read the absorbance at 440nm. The allantoin content was
calibrated using the linear equation based on the standard allantoin
calibration curve

Nitric oxide assay
Nitric oxide donating activity was determined as describe by Newaz et al

[19] using Griess's reagent. Briefly, 3 mL of each extract (l: 2 vlv
distilled water) was added to 50pL HCI (6.5M) and 50pL sulfunalic acid
(37.5mM), After incubation of 10 min, 50pL naphthylethylenediamine
hydrochloride (12.5 mM) was added and incubated for further 30 min,
centrifuged for 10 minutes at 3000 rpm. The reference nitric oxide
donating compound was 5 mM sodium nitroprusside. The absorbance

was immediately recorded at 540nm. Experiments were performed in
triplicate.
Statistical analysis
The results are presented as absolute numbers and percents.

RESULTS AND DISCUSSION
Fig I showed that Each extract of non radiated ginger solution had

specific UV-Visible peak and they are shared with certain peaks but
differed in their magnitudes. A11 extracts shared with the peaks ranged

191.5-196 nm, 277-278.5 nm and 578.5-579.5 nm [Fie. 1]. Irradiated
ginger extracts showed the presence of one peak ranged 191.5 -196 nm

with higher magnitudes than corresponding non radiated except aqueous

extract tFig. 11. Ionizing radiation caused shifting to higher values in the

pH [Fig. 2 A] for all extracts except hydro-distilled extract compared

with non radiated extract solutions. The conductivity and the solubility of
aqueous extract were also increased by ionizing radiation [Fig. 2 B& C].

The effect of ionizing radiations on the variable related to the free

radicals was shown in Table 1. The highest concentration levels of
polyphenols were found in ethanol and methanol extracts. Ionizing
radiation caused depletion of polyphenols in aqueous extract and reducing

J
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it to 78oh of non radiated level of ethanol extract. Methanol extract
responded to ionizing radiation by increase rather than decrease of
polyphenols that amounted 2.5 times of non radiated methanol extract.
Total flavonoids were reduced by ionizing radiation to reach 16.60 ,
84.7% and 80.1 % for aqueous, ethanol and methanol extracts
respectively (Tablel). It is of great interest to find thatZingiber officinale
Rosc. extracts had considerable levels of allantoin. Ionizing radiation
reduced the levels of allantoin in hydro-distilled and aqueous extracts
while it caused a slight increase in allantoin levels in alcoholic extracts
(Table 1). A minute levels of nitric oxide was released in ethanol and

methanol extracts which further induced by ionizing radiation(Table 1)

This in vitro study shows that extracts of Zingiber officinale Rosc,
other than methanolic extract, are affected by ionizing radiation and lost
their benefi cial effects.
The prominent effect of ionizing radiation is the disappearance the peak
of 6-gingerol on the UV-Visible scan at 277-278.5 nm in aqueous,

ethanol and methanol extracts.
There is no doubt that radiation causes changes in physiochemical
properties of irradiated solution including pH, conductivity and total
dissolved salts (20). In this study, a slight changes in pH is observed in
mirror image fashion i.e. hydro-distilled extract (free from the peak of 6-
gingerol), the pH is decreased rather than increased as with aqueous,
ethanol, and methanol extracts. Once again the conductivity and total
dissolved salts alterations were observed in aqueous extract (20). There is
no doubt that polyphenols of whatever source protect the biological
tissues from the effects of ionizing radiation or ultraviolet radiation
(21,22). Few articles deal with the effect of radiation per se on the
polyphenols (23,24). In this study, other than methanol extract, irradiated
extracts showed lower levels of polyphenols compared with non radiated
polyphenols. The irradiated methanol extract shows 2.5 folds increase

rather than decrease polyphenols This finding is in agreement with the
study of Marfak who found that the radiolytic process of the flavonoid
(quercetin) in methanol solution is completely differed from that in
aqueous solution i.e. formation of new depsides of quercetin via process

other than oxidation (25).
Flavonoids were severely exhausted in irradiated aqueous extract and to
less extent in ethanol or methanol extract. This finding was previously
reported by others (15).The thermal effect of ionizing radiation shared in
degradation of 6-gingerol, a thermo-labile antioxidant, in the studied

extracts (5).
There are few herbs that contained allantoin like comfrey (0.6-

O.7%)which acts as peroxynitrite scavenger (26). In this study, the

allantoin constituent in ginger is higher in methanol extract than other

、ヽ

4

26



Ionizing radiation impacts the powerful antioxidant activity of Zingiber officinale Rosc. extracts: in
vitro stttdY 

zainab

extracts and even than comfrey. It is of great interest that the level of
allantoin is reduced by 50% in irradiated aqueous extract but is slightly
increased in irradiated ethanol or methanol extract. The possible

explanation of this increment is possibly related to the oxidation of uric
acid by hydroxyl radical generated by ionizing radiation (27). In cell
culture, Ginger inhibits the nitric oxide synthesis in activated mouse

macrophages due to its content of 6-gingerl (28). In living tissue, ionizing
radiation, can mimic cytokine signals, is known to increase the activity
of the transcription factor NF-jB (29).It is well-established that l.IF-jB
activity accelerated the synthesis of the inducible nitric oxide synthase

(iNOS) which increases, in turn, nitric oxide levels (30). Irradiated
Murine macrophages produce more nitric oxide in response to either

interferon-y or lipopolysaccharide but radiation alone (0.5-50 Gy) did not

induce nitric oxide (31). The results of this study are in agreement with
others in that irradiated ethanol or methanol extract showed a slight

increase in nitric oxide production and this is possibly due to degradation

of 6-gingerol by ionizing radiation that is demonstrated in the UV-Visible
spectra in this work. One of the limitation of the study is the isolation and

determination of 6-gingerol and its new depsides. It concludes that

ionizing radiation causes deleterious effects upon the antioxidants

constituents and physiochemical properties of Zingiber officinale Rosc

extracts. Methanol extract is less affected by ionizing radiation compared

with other extracts.

Table-l:The effect of ionizing radiation on the variables related to

antioxidants and nitrogen species radicals.

Hydro-distilled
extract

Aqueous
extract

Ethanolic
extract

Methanolic
extract

Before After Before After Before After Before After

Total
polyphenolics
(ue/me)

0 0 4.43 0 52.6 41。 1 50 126

Total

flavonolds

(μg/mg)

0 0 187.2
り
， 92.4 78.3 95。2 76.3

Allantoin

(μg/mg)

0。 25 0.04 5。 1 2.5 7 7.61 H.5 12.8

Nitric oxide
release
(pmol/mg)

0 0 0 0 0.35 0。42 0。37 0.38

‐
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Fig-l: uV-visible scan of Zingiber ofiicinale Rosc. Extracts [A] hydro-distilled, [B] aqueous, [C] ethanol and [D]
methanol
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ABSTRACT

The recognition system has two elementary phases, training phase and classification and

matching phase, So we are concentrate to use classification technique to get good result,
Therefore we are using maximum likelihood technique as a pattern for classification, also this
model will update and enhanced in a form, we can be use it more effective in speech recognition
system, the average of experimental results shown that the percentage of recognition of proposed

system is about (78.57%). Also the likelihood of specific class has high values, this indicated
that the system is efficient in classification process.

INTRODUCTION
Designing a machine that mimics human behavior, particularly the capability of
speaking naturally and responding properly to spoken language, has intrigued
scientists and engineers for centuries. Since the 1930s, when Homer Dudley of
Bell laboratories propose a system model for speech analysis and synthesis, the
problem of automatic speech recognition (ASR) has been approached
progressively, from a simple machine that responds to a small set of sound to a
sophisticated system that responds to fluently spoken natural language and takes

into account the varying statistics of the language in which the speech is produced.

Based on major advance in statistical modeling of speech in the 1980s, ASR
systems today find widespread application in tasks that require a human-machine
interface, such as automatic call processing in telephone network and query-base

information systems that do things like provide updated travel information, stock
price quotations, weathers reports, ...etc.(1)

Basic Structure of a Speech Recognition System
Like most pattern recognition problems, a speech recognition system can be

partitioned into two modules: feature extraction and classification. The
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classification module has two components: pattem matching and decision. Figure
(1) depicts a generic speech recognition system (l).

Classification

Fig.-l: depicts a generic speech recognition system.

Acoustic Features
All audio processing techniques start by converting the raw speech signal into a
sequence of acoustic feafure vectors carrying characteristic information about the
signal. This preprocessing module (feature extraction) is also referred to as "front-
end" in the literature. The most commonly used
Acoustic vectors are Mel Frequency Cepstral Coefficients (MFCC)(2) , this feature
are based on the spectral information derived from a short time windowed segment
of speech. MFCC features are derived directly from the FFT power spectrum as

shown in figure (2):

∬
lF〕

Fig.-2: illustrated MFCC method

Maximum a posteriori probability classifier (MAP)
A decision rule that used in the recognition process is a maximum a posteriori
probability classifier (MAP). The MAP classifier will select tone i for the feature

vector B of the unknown speech input if the posteriori probability (3) :

P(w,lP)>P1w,lD ,vi *, (l)

where w0, wl, w2 , w3 and w4 are the class of tone. This probability can be

determined from:

|)

Features
Extraction

Mel―Scale
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(2)

(4)

a‖の=

where P(.,), the priori class probability, is assumed to be equal for all tone.

The PDF ( Probability Density Function ) of feature vectors is determined from
the summation of all conditional PDF given each class, that is

P(p)=zprBlq (3)

Notice that the quantity P(.,) andp(B) are common to all class-conditional
probabilities; therefore, it represents a scaling factor that may be eliminated. Thus

the decision algorithm become:

selecttone if P(Blw)>P@l*) ,Yi *i
we assume the class-conditional PDF to be D-dimensional Gaussian PDF.

Therefore (3):r p(01*)=ffiVft..e[+(r- p,)z-'(e-p)7 (s)

where p is dx 1 with mean vector k p andcovariance matrix fr E for class k.

MAP is the value of the parameter which maximizes the likelihood Which we can

write this as:

κ=ИttmaxlP(aW′ )) (6)

MATERIALS AND METHODS
There are two elementary phase that the ASR depends on two fundamental phases:

1. training phase : in this phase the voice signal feature will be extracted and

then enhanced as be in useful form that could be regarded as basic distinguishing
features. We extract the cepstral coefficient (one of the frequency domain features)

using MFCC method, this method is one of the most practicable methods in voice

recognition system. The MFCC method has been enhanced bV (4) using the

normalization and smoothing of spectrum extracted from the voice signal

2. classification phase : the classification phase plays a great role in the

recognition process. We used the Gaussian probabilities in calculating the

probability of features, then they will be compared to get the most probable class.

The algorithm depend in this features is :

i.calculating the Gaussian probability for each vector using sliding window.
ii.Repeating the forming of vector for each layer (the layer is a set of voice files

recorded in deferent position and times but have the same eliephone ) to form one

vector for each layer.
iii.Comparison among the layer and choosing the most probable one.

The figure (3) illustrates how to estimate the maximum likelihood.
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RESULTS AND DESCUSION
After applied the proposed system on isolated words that consist fourteen words,
these word represent some of computer command, The experimental results of the
word recognition ratios for classical and suggested method are shown in table (1),
which are put in appendix (A), the average of experimental results shown that the
percentage of recognition of proposed system is about 90%. Also the likelihood of
specific class has high values and this indicated that the system is efficient in
classification process. [rTn-_fl
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Maximum selection
represents closed class

Fig.-3: illustrated the used methoo to appllect maxlmum trkelihood probability in
speech recognition system.
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Table-l: Results of isolated words recognition.
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Open New Print Tool Edit View Option Close Cut Help Paste Plav Refresh Start

Open 0.3158 0.0587 0.0338 0.0694 0.0067 0.0404 0.1718 0.0269 0.0241 0.0206 0.069 0.0295 0.0632 0.013

New 0.1221 0.1694 0.0987 0。0973 0.0386 0.1176 0.0435 0.0881 0.0095 0.0691 0.0165 0.0534 0.1214 0.0712

Print 0.0314 0.0342 012656 0。047 0.0647 0.0881 0.0268 0.0748 0.0032 0.0854 0.1416 0.0602 0.0529 0。 1156

Tool 0.071 0。 1154 0.0886 0。 1447 0。 1058 0.0723 0.014 0.159 0.0034 0.1313 0.0201 0.13 0.139 0.1377

Edit 0.0424 0.0599 0.0541 0.0666 0。 1478 0.0302 0.0537 0.0476 0.0755 0.0417 0.0389 0.1231 0.0648 0.0541

View 0.0704 0。 1337 0。0456 0.0612 0.0668 0.1637 0。0141 0.0394 0.022 0.0744 0.0144 0。 1763 0。0549 0。028

Option 0.0929 0.0984 0.0068 0.0407 0.0189 0.0265 0.5242 0.0061 0.1071 0.0074 0.032 0。0141 0.0625 0.0049

Close 0.0375 0.0659 0.0502 0。 1021 .0.1528 0.1392 0.0098 0。 127 0.0098 0。 1086 0.0098 0.083 0.0857 0.0869

Cut 0.0076 0.0005 0.0045 7E-05 0.0451 0.0068 0.0059 0.0008 0.4003 0.0074 0.1338 0.0002 0.0104 0.0011

Help 0.0143 0.0138 0.1305 0。 1287 0.0924 0.0217 0.0047 0.1732 0.0183 0.1553 0.0914 0.0481 0.0527 0。2206

Paste 0.0217 0.0008 0.0286 0.0005 0.0336 0.0083 0.0103 0.0063 0。2064 0.0463 0.3675 0.0039 0.0362 0.0056

Play 0。 1122 0。 1206 0.0338 0.0184 0。 1391 0.1376 0.0086 0.0365 0.0028 0.0472 0.0075 0。 1752 0.0679 0.0429

Refresh 0.0519 0。 1232 0.0235 0。 1126 0。0342 0.123 0.0984 0.029 0。 1096 0.0592 0.0307 0.0507 0。 1464 0.0245

Start 0.0089 0.0055 0。 1356 0。 1107 0.0535 0.0246 0.0142 0。 1853 0.0079 0。 1461 0.0268 0.0524 0.042 0。 1941
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Study Text lmage Resolution Using Soble Operator
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ABSTRACT
Color imaging effective fleld for since research it is continue development as a result of fast

ご  模蹴1緊 .胤tttИふ零eT躙選胤懲淵Flttim酪掟r鮒』翼:
on white background by digital camera in good lightness.Then we used Soble operator to

detelllline image edges for the different text images then we are study the contrast mean for

the irnage edges as a function of the distance between the white bored and calnera。

INTRODUCTION
In the last three decades, color image processing and analysis has been,

and now is, a very active field of research. Nowadays, the amount of color
image processing and analysis methods is growing quickly. A large number

of algorithms can be classified in this field, which gives the solution to
problems such as color image segmentation, image compression, image

enhancement, and image indexing (1).

Some of these techniques, such as color image segmentation, are

natural operations for the human visual system (2). This complex system is a

perfect interconnection network between the environment and our brain. A
basic task of this system is image description. Given an image, our visual

human system is able to detect the meaningful objects in the image and to

describe the image by means of these elements. In the color case, color

names are associated to these meaningful objects improving the description

of the image.
o Ambbrozial and Russell. (3), in 1985, they used (HIS) color system

(intensity, hue, and saturation) that to enhance and analyse the satellite

images.
o Paul Muther (4), in 1987, he was concerned with one specialized area of

remote sensing. He suggested a number of enhancement techniques such as,

け
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altering the contrast, and converting to hue, saturation, and intensity, and
adjusted them by using contrast-strerching methods.

f-otjn N. strickland (5), in 19g7, he found that color saturation as well asluminance, can have an important role in achieving u g"oO ilug.
enhancement. His technique is based on the observation ihat ti'. ,utu.ui-i8n
color component often has high frequency data that are not presented in the
luminance color component.
Color: Description and Representation

The study of color involves several branches of knowledge: physics,
psychology, mathematics, art, biology, physiology... Each one of in.r.
disciplines contributes with different inrormation'sJtut the *uy to**d, th.
absolute understanding of color has just begun. Color is:

a. An attribute of things that results from the light they reflect, transmit,
or emit in
so far as this light causes a visual

wavelength.
sensation that depends on its

b. The aspect of visual perception by which an observer recognizes this
attribute.

c. The quality of the light producing this aspect of visual perception.
This definition illustrates the complexity of the notion of color androughly
sketches the three factors on which color depends: light, physical otl"cTr arra
our visual system.
color does not exist by itserf; only colored objects exist (6). Three elements
are necessary for the existence ofcolor:

o A light source, to light the scene.
o The objects, which reflect, spread, absorb or diffract the light.o A receptor, which captures the spectrum reflected by the object.

color basically depends on these tlree elements, in such a way that, if one of
them is not present, then we are not able to perceive color. On one hand,
color is a physical attribute,
due to its dependence on a light source and on physical characteristics of the
objects; on the other hand, it is a psychophysicar and physiological attribute,
since it depends on our visual perception.

physical Meaning of Light
Light consists of a flux ofparticles called photons, which can be regarded

as tiny electromagnetic waves (7). These waves must have a length bJtween
380nm and 780 nm to stimulate our visual system. The wavelength content
of a light beam can be assessed by measuring how much lighl energy is
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contained in a series of small frequency intervals. The light can then be
described by its spectral distribution of energy.

This spectral distribution characterizes each light source. For instance, the
distribution of solar light is virtually at since it has the same quantity of all
visible wavelengths (8). The distribution of the light emitted by a light bulb
or tungsten is more intense for the longer wavelengths than for the short
ones. Our perception of color may change depending on the scene

illumination, since the wavelengths reflected by the objects depend on the
light source.

The color of an object is defined and measured by its reflection
spectrum(7). When
light hits an object, the following three phenomena can happen: the light can
be absorbed and the energy converted to heat, as when the sun wanns
something; it can pass through

. the object, as when the sun's rays hit water or glass; or it can be reflected, as\t 
in the case of a mirror or any light-colored object. Often two or all three of
these phenomena occur simultaneously. Moreover, the same object can have
different colors", depending on the
light source, on the geometry of the light devices, or on the change of some

of its physical characteristics (8).

The practicol part
To study lighting quality, its distribution in the class, the effect of

the use color in speciffing the three texts written on the white board along
with study of distance effect in speciffing good view of the written texts, the
texts illustrated in Figure (1) was imaged using Sony - Digital Camera and

the color of the pen used in study is (black, green, blue)

For the first distance

For the second distance 200 cm

For the third distance300 cm
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f igure -1 : Text images for three distance between the camera and white
board

(Dry-Eraser) for different distances r00, 200, 300 cm. Imaging process wasmade at 10:00 AM of 14-04-2009 according to the geometry of classroom
illustrated in Figure (2).Hence we used the iidirect sun light enter the roomfrom the window and the florcent in the room.

Figure -2: classroom geometry
Direct image contrast

Contrast is the difference in optical characteristics that make the wriffen
text recognizable. In optical detection of image, contrast is determined
through the difference
in color band and lightness. The general relation of lightness contrast given
by( I )

CT =L*-L*L*+L*

Luxr* and Lux.;n represent higher an lower reading of the photometer in
Lux unit by difference in spotlight of photometer direction in ielation to the
classroom geometry, as illustrated in Figure (3).

|:fi=:::::-i :!>
l--l-!|-_il

Figure -3: photometer using to determined tighting intensity
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Table (1) shows luminance and contrast
direction according to classroom geometry in
i.e (used only indirect sun light).

Vol.21,No6,2010

values of opposite spotlight
case with no Fluorescent light

Table -1: luminance and contrast values of class room lightness

Direct
‐
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The contrast of the written text was dete-rmined by adopting edges, pointswhich are specified by (Sobel operator) for edge A"t"ctlo, a-"p"n'airrg-ffi
four procedure. gontrast determinatio"n by aaopti.rg ai.".t "i#uJof edges elements. The equation of image edge contrast is:

a7 = 
l^ - l*
/* + .I,.

When In,,*: maximum image edge intensity
I.6: minimum image edge intensity

^Figures 
(4,5,6 and 7) show the results of this technique. In case of lighting

from the right side classroom, contrast average *a. cha.ted u, u tr.i* o?the distance between the camera and the whiie board. wir., u.irg diff;ni
thresholds of Sobel operalor, we see, from the figures that in.rlurin! ii"
distance lead to decrease in contrast. Also, we ma! note that by ir..;;;;
the threshold value of Sobel operator the contrast increases, we may see that
the line_converges together for different soble thresholds; we get dril;;;
quality best resolution at high contrast for the blue and bracf written teit.
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Delermined contrast of minimum value wilh central mask element
In this case we research for minimum neighbor elements (Ir*) to central
mask element which represent edge in trinar window , ,nuii.u,, uutu.
represent central mask element ( Irin =I 

",nt",) 
, figure (5 ) shows to diagram

ofthis technique, contrast equation in this techni{ue ii found by trre ,eiilio'
I I ]:

Search the ncighbor
€lcmcnts iround central

mask clement to gea (I_,)

Figure -7: the (3*3) mask around image element
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Figure -8: the relation between minimum and maximum contrast as a
function of distance digital camera and white board for black text for

the band (RGB)

The results of contrast calculation of edges points using larger and smaller
element of edges elements technique. Shown in figures 1i, I 0 and I l ), for the
three colors bands and luminance compound of written text in non-uniform

in
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lightness (lighting from the right side). Contrast average was charted as a

function of distance between camera and written text on the white board. We

note that by increasing distance, calculated contrast values of written text on

the white board decrease and by increasing threshold value of Sobel Effect

the contrast values of the written text in black on the white board increased.

＝

‐̈

¨

嘔

崚

。

■
一 下
『

置^軍
Jぎ 書11~3暮

鮨い●leni
時 い 。 itm)

Figure-e:ril;;i;iil; b;ffi;;ilil;. ;a ;;i;;;";ti;;i as a tunction

oidirturre digital camera and White board for blue text for the band(RGB)

ヽ
）

!mN
ohtrelm)

figure-i0'itte relation between minimum and maximum contrast as a

function of distance digital camera and White board for green text for the

＝

¨
¨
¨
咄
。

『
司
引

い
い
¨
¨
¨
．

band(RGB)

47

●    コ    コ
1

1L― tlml     :



Study Text Image Resolution Using Soble operator 
Ahram , Farah and Ban

We can conclude
The mean contrast increasing as a function of increasing soble operator

thresholds, we can see stability contrast values in large distance for the blueand green text. The good contrast obtained for using blue and black texts .i.e.get high resolution image can be recognize the texifor large oistances.

REFERENCES, 
*;Ii.jr:i,o:^?*11, ?ld,l- ?y_.,1 :,**_of methods of corour image
Jd摯Ⅲβ Tl_retrieval in image=lncexlng and retrieval in image dttabase.In c010r lmaging sci百

:屁:Exploiting Digital Media,:183{2HoJOhn Wiley&sOns(2002)。
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ABSTRACT
; Film of pMMA and a variable concentrations of copper sulfate additives were

prePared bY casting method.
fire absorptance-and transmittance spectra have been recorded for all the deposited

films in order to study the optical Constants such as, refractive index, extinction

coefficient, optical coniuctivity, real and imaginary parts of dielectric constant, these

additives affect all the p*u-.i.r, under study and enhance their values especially the

optical absorption edge for 8% additive concentration'

v

!t

Influence of copper sulfate Additives on some
Optical ProPerties of PMMA films

lsami Salman Chiad , 
2Amer Basim Shaalan and lNadir Fadhil Habubi

lAl_Mustansiriyah University, College of Education, Physics Department
2 Muthana University, College of Science, Physics Department

INTRODUCTION
Polymethyl methacrylate (PMMA) could be tailored in many

applicatio, 
-dr. 

to its unique properties for its high chemical resistance,

advantageous optical properties, simple synthesis low cost (1,2),

therefore pure PMMA and PMMA composites has been widely used in

many field of technology, such as photoresistior direct - write e-beams

(3), in photonic of naroiechnology because of the uniform optical index

"f 
itr siructure (4), and in prosthetic composites used in dentistry because

of its excellent ..11 udh.si,on and biocompatibility (5), as a gate insulator

because it can be easily formulated into uniform and mechanically

flexible layers over a large area (6), as an intraocular lens material that's

is used in cataract surgery (7), chemical sensing (8), muscle - like

actuators (9), it is also used in consumer products due to excellent

mechanical properties and perfolmance under various processing

conditions (10).
The prop.rti.r of composites mostly depend on size and shape of filler

particlis, their concentiation as well as the type of interaction with

poly-.r-matrix. Also polymer composites take advantage of desired

properties of host polymers such as possibility to be designed in various

,hu-p.r, long term stability and reprocess ability (11)'

a
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Influence ofCopper Sulfate Additives on Some Optical prop€rties of PMMA filns
Sami , Amer and Nadir

The aim of this work is to investigate the effect
additive on optical properties of pMMA films.

of copper sulfate an

MATERIALS AND METHODS
Thin layer of pure PMMA and copper sulfate as an additive (2, 4,6, g)

Yo weight to weight, were prepared by the dispersed polymer di;solv; i;
chloroform. The polymer solution and the additives oi.opp". sulfate were
casted as thin layers, dried at room temperature for 24 hours,

Thin layer thickness were measured using (indicating micrometer
0.25 nm) with an error not exceeding ! 5% aid find to be- in the rangeof 20 + I !m, the layers wgre clear, transparent, free f.om aiy
noticeable defect and showing light bluish color.

The absorbance and transmittance spectra were recorded usi,g double

beam schimadzu W/VIS-l6O.,i. ln the wavelength range (300-900) nm,
all measurements were carried out at room temperature.

RESULTS AND DISCUSSION
Fig. (l) Shows the optical transmission of pure pMMA and with

different concentration of additive copper sulfate. High transmittance
above 80 % is exhibited in the visible region for pure pMMA, while the
addition of 8 % copper sulfate decreases the tranimittance to 70 yo. Arl
the films have sharp absorption edge in the UV range, which shift to
longer wavelength as the concentration ofcopper sulfate increase.

Fig. (2) Shows the absorptance versus wavelength for all the samples
under investigation, the absorption edge *.." .hift"d towr rd lower
wavelength (blue shift) as the concentration of CuSOa increased
The complex refractive index (n*) ofa material can be expresserr as (12):

n*(1") = n(),) + ik(),) -----_______ (l)
Where (n) is refractive index and (k) is the extinction coefficienr.
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Fig. -1: Transmittance versus wavelength for the as deposited films.
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Fig. (3) Shows the dependence of the refractive index of the as deposited
films against photon energy, it can be seen that the refractive indexけ
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Influence of Copper Sulfate Additives on Some Optical properties 

"r##li1l,liuno *uOO

increase with increasing the additive concentration and this could be
attributed to the increase of optical absorption in the visible and ultra
violet region.

It is known that the extinction coeffrcient (k) and absorption ccefficient(!) can be related by (13):

,, -o 
L

o= 
4 TE ------------- (2)

012345
Photon Energy (eV)

Fig. -3: Refractive indices versus photo energy for the as deposited films. {

From Fig. (a) we can easily obtain the extinction coefficient of the
deposited films it can be seen that the extinction coefficient increase as
the additive concentration increased.
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Fig.… 4:Extinction coefflcient versus photo energy for the as deposited fllms.
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Fig. (5) Shows the variation of optical conductivity with the incident
photon energy.
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Influence of copper Sulfate Additives on Some optical properties of pMMA filrns
Sami , Anrer and Nadir

CI, nc
σ = ‐ ― ― ‐ ― ― ― … …

‐ ‐ ― ―

(3)4π

Where (c) is the velocity of light.
The optical conductivity directly depends on the absorption coefficient

(r) and found to increase sharply in 8 yo additive concentration.
Fig. (6) and Fig. (7) shows the variation of the real and imaginary parr

of dielectric constant for the deposited films. The real part of-if ,is
associated with the term that how much it will slow down the speed of
light in the material, the imaginary part gives that how a dielectr-ic absorb
energy from electric filed due to dipole motion.

The real and imaginary parts of the dielectric constant were cl,:termined
using the relation (15):

ミ

t, = n' -k'

si - 2nk

¨ ― ― ― ― ― ¨ ― ― ― ― ― ‐

(4)

― ― ¨ ― ― ― ― ¨ ― ‐ ― ¨ ―

(5)

The real and imaginary parts of the dielectric constant were increase as
the concentration increased.
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Photon Energy (eV)

Fig. -7: Imaginary part versus photo energy for the as deposited films.

We can conclude
The transmission approximately remains constant at visible region; this

makes the deposited films a good candidate to use as an antireflection
coating within this spectral range.

It is clearly seen from the absorptance spectra that the absorption edge

shifts toward shorter wavelengths (blue Shift).
From refractive index curve it is seen that the refractive index for pure

PMMA and (2, 4, 6, 8) % Concentration of copper sulfate remain
approximately constant at ultra violet and visible region and this behavior
represents optical stability with this spectral region.
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The Extrapolation Of The Lateral Distribution function

Approxi口lation Of Cherenkov Radiation At The Energy
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,                          ABSTRACT
The Lateral distribution function(LDF)of Cherenkov radiation from particles of

Extensive Air Showers(EAS)with ultra high energies(E≧ 1016ιァ)waS Simulated for
prilnary protons by the computer code CC)RSIKA.The approxirnation,that constructed

on the basis of this silnulation have a1lowed us to reconstruct the events, that is, to

reconstruct the type and energy ofthe particle that generated EAS from signal amplitudes

of Cherenkov light registered with the Tunka… 25 facility. The extrapolation of the

Cherenkov light LDF appro対 mation at the energy range(1016_2・ 1018θ /)waS taken

into account.

ツ

INTRODUCTION
The determination of the energy spectrum and mass composition of the

ultrahigh energy cosmic rays (E>10r6 eV) is one of the greatest challenges in
cosmic ray measurements. Using the atmosphere as a large target, Detectors

are capable of tracing the development of the size of the Extcnsive Air
Shower (EAS) through the atmosphere (1, 2).Large-scale experiments, like
the Yakutsk EAS affay (3), AGASA (4) HiRes (5), Pierre Auger
Observatory (6)and Tunka-l33 (7) focus on the precise determination of the

energy spectrum, mass composition and arrival direction distribution of
ultrahigh-energy cosmic rays. The analysis of the characteristics of the

detected longitudinal profiles is currently the most reliable way for
extracting some information about the primary cosmic iay mass

composition. One of the main techniques for observing EAS is effectively
investigated by the method of Cherenkov light EAS registration (8, 9). The

main tools for calculating of EAS characteristics and experimental data

analyzing (Direction of the shower axis, determination of the primary
particle energy and type from the characteristics of Cherenkov riLdiation of

（
し
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secondary charged particles) are codes of numerical simulation by the Monte
Carlo method. Reconstruction of the primary particle characteristics
initiating the atmospheric cascade from Cherenkov radiation of secondary
particles at the energy ranges 11016-1018) eV calls for the creation of a library
of shower patterns, when this requires much computation time.
In the present work, the CORSIKA software package (10) in which hadron

interactions are simulated using the QGSJET (11) and GFIEISHA codes (12)
simulates lateral distributions of Cherenkov light emitted by atmospheric

cascades initiated by primary high-energy cosmic ray protons and nuclei.
Simulation of Cherenkov radiation using the CORSIKA code requires very
long computation time for a single shower with energy of l0r8 eV for a

processor with a frequency of a few GHz. Therefore, the development of
fast modeling algorithms and the search for approximations of the results of
numerical modeling are important practical problems.

Parameterization of the lateral distribution function (LDF) of Cherenkov
radiation versus the distance R from the EAS axis and the prinrary particle
energy Ethatcan be used to approximate the results of numerical simulation
of LDFs of Cherenkov photons emiffed by EAS initiated in the Earth's
atmosphere by the cosmic ray particle having a very high energy was taken.

In the present work, we use this parameterization to describe results of
numerical simulation of EAS by the CORSIKA code and of Cherenkov light
emitted by EAS measured with the Tunka-25 facility (13).

THE CHERENKOV LIGHT LDF APPROXIMATION
The simulation of the Cherenkov light LDF in EAS is obtained using

CORSIKA code for primary protons at the highest energies (E>1016) eV.

For parameterization of simulated Cherenkov light LDF, \ /e used the

proposed function as a function of the distance R, from the shorver axis and

the energy Eo of the initial primary particle, which depends on four
parameters a, T , o and r" (14, 15):

e(8, R) - 
coe' e xp(R l-lt + \R - ro) I y ! (R! r)' + (R -')' t v=)

ylpl y)'+ (R -,o)' l y' *#*-"
(l)

where C:103 m-l; R is the distance from the shower axis; a, /, o and ro are

parameters of Cherenkov light LDF. The energy dependerrces of the

parameters , % o and ro is shown on Fig.l for primary proton.
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Figure-l: The fit parameters a, y, o and ro as a function of the primary

energy of the initiating primary proton for vertical EAS.

The simulated data and the approximated formula @q.(1)) for vertical

showers are presented on Fig. 2.-for primary protons at the energies 1016,

2.l}t6 and 5'1016 eV. In Fig. 3. one can see the extrapolation of the

Cherenkov light LDF parameterization of the obtained data with CORSIKA

program at the errergies l}t7,2'1017, 5'1017, 1018 and2'1018 eV. The accuracy

Lf tfr. Cherenkov light LDF approximation for vertical showers for primary

protons is better than 15 Yo at the distances 80-120m from the shower axis,

and close to 5 Yo for the other distances.
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On the basis of simulated events for primary protons with CORSIKA code is

obtained the lateral distribution function of atmospheric Cherenkov light in
extensive air showers for configuration of the Tunka-25 EAS affay at the

highest energies E 21016 eV. Using results of this simulation we obtained the

parameters of lateral distribution function of the Cherenkov radiation as a

functions of the primary energy for primary protons. The extrapolation of
the Cherenkov light LOf parameterization of the obtained data with
CORSIKA progru- at the .n.rgy range l}t6- 2.1018 eV is obtained.

The main advantage of the given approach consists of the possibility to
make a library of LDF samples which could be utilized for anal1'sis of real

events which detected with the ultrahigh energy EAS arays and

reconstruction of the primary cosmic rays energy spectrum and mass

composition.
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ABSTRACT
The microstructure characterization by X-ray line profile analysis is possible for

determination of crystallite size , broadening (integral breadth), texture coefficient and shape

factor . This study presents the X-ray diffraction peaks shape analysis and their broadening of ZnO

thin films affected the chemical vapor sensing depending on the analysis of broadening of the

peaks by integral breadth method which gives the coherent domain size, dislocation density and

micro-sirain piesent in the material . The comparable results from the X-ray techniques and ethanol

sensing method with different thicknesses are related each other . For preferred orientation (002)

with increasing ethanol concentration , increasing in thickness yields to increase all the previous

structural properties and the measured ethanol sensing current will increase also and the sensitivity

will increase with thickness and decreased with vapor concentration . The average grain size

increasing , decreased the grain boundaries leads to decrease the barrier between the grains , and

crossing this banier by the charge carriers will be allowed and the sensing current , sensitivity will
be grown.

Keyword : line-profile analysis , structural properties , chemical sensing .

Zno is one of the r.* *#TiJ'Til:?1u, be used as a transparent

conducting oxide. It has some advantages over other possible materials such as

In2O3, or SnOz due to its unique combination of interesting properties: non-toxicity,

good electrical, optical and piezoelectric behavior (1) . It has good electrical and

optical properties,in combination with their large bandgap, abundance in nature and

,6r.n.. of toxicity (2) . The properties exhibitedby ZnO thin films depend on the

non-stoichiometry of the films, resulting from the presence of oxygen vacancies and

interstitial zinc (3) . It can be widely used in various applications such as light-

emitting diodes (LEDs), flat-panel displays, and solar cells (4).

ZnO is a low cost and abundant material and with a band gap of 3.3 eV it
shows an excellent transparency for the entire visible spectrum. Low resistivity and

highly transparent layers have been deposited with a variety of deposition methods

rrr.h 
- 
ur -.tul organic chemical vapor deposition,(5) laser ablation,(6) spray

ヽ
”
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pyrolysis,(7) the sol-gel technique,(8) and sputtering.(9) The electrical conductivity
of ZnO is controlled by intrinsic defects, i.e., oxygen vacancies(I0) and zinc
interstitials,( I 1) which act as n-type donors.

The mechanism of gas or chemical sensing based on the reduction and oxidation
(redox) reactions with gas species caused to change the electrical conductance .(12)
The effect of grain boundary in the polycrystalline thin film metal oxide sensors was
studied and showed that it limits the repeatability and long term stability(13),and the
crystalline structure also can be affected the sensitivity of the chemical sensor(l4,15)
The gas sensing depending on the variation of resisitivity of ZnO thin film was
studied by (M. Schuisky,et. al.)(16), the measured values showed that sensitivity was
extremely high for ultrathin ZnO films .

MATERIALS AND METHODS
ZnO films were prepared on glass substrates by a homemade spray pyrolysis

system. The different molarities of spray solution ( 0.5, 0.6 and 0.7)M of zinc
chloride (ZnCl2.2H2O) were dissolved in distilled water and the solution was carried
by the compressed air as a carrier gas then fed into a spray nozzle. The flow rate of
solution was 10ml/min flows from a 0.5mm diameter rrozzle at a distance of 25cm to
the substrate. The substrate temperature was kept constant at (350oC). The single
sprayingtime was (5sec) with different number of sprays, the thickness of samples
are ( 0.94, 1.026 and 1.21 )pm respectively .

Polycrystalline ZnO thin films show a preferred orientation in the (002)
direction perpendicular to the substrate . This plane is strongly dependent on the
deposition conditions , diffraction patterns preliminary recorded on the film
indicated that all investigated films were polycrystalline . Diffraction pattern was
recorded for a range of 20 from 10oto 60oat 2o glancing angle. The film was
crystallized in the wurtzite phase and presents a preferential orientation along the c-
axis , the strongest peak observed at 20 :34.3 " ( d : 0.260 nm ) .

The measurements of chemical sensing was carried out by rneasuring the
variation in (resistivity or conductivity) through measuring the output current
resulting from exposing the film surface to the chemical vapor (ethanol)carried by
the nitrogen gas . Ethanol was evaporated by heating it to 38oC, the temperature
was recorded by a k-type thermocouple (XB 92088). The bias voltage was supplied
by (FARNELL E350) power supply. The output current was recorded by (
Tektronix CDM 250 ) multimeter , and the carrier gas flow rate was measured by
the flow meter ( 0 - I Ltrlmin ) .

RESULTS AND DISCUSSIONS
The line profiles ofthe reflections ofvarious planes during X-ray diffraction are

characteristic ofthe state ofthe material. The shapes ofline profiles are also affected
by instrument and sample shape, which is referred to as instrumental broadening.
This instrumental broadening needs to be eliminated to obtain broadening
exclusively due to metallurgical effects. Once such data is obtained, estimation of
coherent domain size, micro strains within these domains, density of dislocation ,
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Coherent domain size (D) is the size of coherently diffracting region within a grain ,

representing fault free region between dislocations (of the order of 100-1000 A),
higher the p lower the D . Depending on the XRD resultant patterns as in figure (1)

we can calculate the average grain size . Figure (2) shows the dependent of the

average grain size (g) ( evaluated by using well known Scherrer's equation below)
with the thickness :

0。 9λ
g=△
cos θ

. . .. . .1.:. . : . 

* 
:::::: :::: ::::::::.::Tili

Were 1. is the incident wavelength , A is the full width at half maximum of the line

and 0 is the diffracted angle . Increasing in thickness caused to increase (g) , while
the coherent domain (D) and the strain (e ) could be calculated from the plot of
(pcosO I ?")' vs (sin0 / l.)2 follows (17):

Intercept : llD2
Slope : !6 e2

when the corrected broadening (B) coutd be calculated from the relation (17):

F = A - (b' t A) ........ o... o............. o...............................(2)
t ir th. instrumental broadening could be evaluated from most often the original

relation (17):
b2=u tan20+v tanO+w ...¨ ".¨ 0"・ ""・ "¨ "・・"・ "̈・ "・・・・・(3)
where u,v and w are constants obtained from the second polynonlial equation flnd

Out from the plot of(b2)vs tan(0)・ The Observed broadening in X… ray line proflles is

due to the D and□ present in the materialo Once the l)and□ are detellllined from

the broadening,the dislocation density can be estimated(17):

ρD=多 …………………………………………(4)
Where  pD iSthe domain density and η=1

_     p8=2k82/b2 。̈。..・ ¨̈ ・̈・・・̈・・・̈ “̈・̈ ""・ "・・・̈ "¨ "" ・̈̈ 0̈(5)
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where : p€ is the strain density , k: 2sin 0/)" and e is a micro strain
then :

P = PO P, .................. .......... ..............o....(6)
Increasing the grain size caused to decreased the coherent domains , this effect will

be shown in the figure (3) . Due to dislocations, micro strain (tr) is present between
the atomic planes (of the order of 10-3) , figure (4) shows the effect of grain size on
the strain , the micro strain gradually decreased up to 130 A grain size and then
sharply increased for grains of grater sizes , while the dislocation density decreased
with the same order of the strain as illustrated in the figure (5).
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The sensing current of the ethanol vapor depending on the grain size , for smaller
grains (below 150 A ) clearly increased at 5Yo concentration, but with a lower
concentrations (3%) , the current will increased with a few (pA) , while for grains
greater than 150 A , saturated sensing current appeared for higher concentrations ,

but for lower concentrations , higher increasing in the current will be caused as

shown in the figure (6) .

The sensitivity is defined as the relative variation of the resistance of the
sensitive thin film in per cent per ppm of applied gas concentration (12):
S=[(&-Rr)/nR"].10070 .....o........o...................(7)
Where Rs, Ru are the electric resistance of the film in presence of gas and in air , n is
the density of ambient air (almost 1) . Our results of sensitivity depends on the
current with an applied voltage of (3 volts) , the results show that no effect of grain
size at higher concentrations , while for lower concentrations , increasing in grain
size (g) , increasing in sensitivity (S) as shown in the figure (7)
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The effect of thickness on the domain density shown in the figure (8) , the

domain density was decreased with increasing thickness .The sensitivity was

increased with increased domain size up to 50 A and also with the increased of
dislocation density as shown in figures (9 , 10) respectively .
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We can conclude:
The diffraction pattem gives information about imperfections in the material

i.e. dislocations, small crystallite (domain) size, microstrains within the grains due to

small crystallite size and strain due to dislocations and stacking faults. The analysis

of the shape of the peaks for obtaining information about the material is referred to

as line profile analysis (LPA). Dislocation density (po) is an important material

property, which gives the length of the dislocations present per unit volume (n/m')
in the material. It has a strong influence on the other properties like optical ,

electrical , thermal and sensing properties . X-ray line broadening technique has been

used widely to estimate the dislocation density. But use of this technique requires

careful experimentation , sample preparation and calculations.

sensitivity.
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ABSTRACT             、

The range of brightness and contrast is one of the light characteristiけ  ilat plays a

maor role in the resolution ofoptical vision.Brightness property discrilllill(ite between

high light or darkness of written text on the whiteboard. The black colc): has a low

brightness and the white color has a high contrasto However, contrご tst property

represents the rate between lighting the symbol (The text)and the backt「 ound(The
Whiteboard)。  If there is a consistency in the light intensity distributioll l classroom

(unif01111 lighting),the cOntrast values of writen text on the whiteboard i :lffected by

the distance between camera and whiteboard. In case of far distances, cc‐ ii「aSt Values

will decrease due to the blur appearing around the text by increasins ile distance

between camera and whiteboard.Hence, we airned, in this study, to stlEECSt Various

methods to calculate contrast in the ilnages of written text on the 、、 iteboard in

different lighting conditions。

Brightness and contrast of text image were examinedo Results sil 「s that the

suggested methods to calculate contrast edges points were ettoying hi811 1 1lCiency in

spedfying the contrast of text in mageo We may not,through these rcs● |ち that text

irnage contrast decreases by increasing the distance between camera and、 、: lteboard.

INTRODUCTION
Light Quality is the most important characteristic of lir, for the

photographer for it sets the mood of a shot. Quality of light ir ks down
into two types hard or soft light. Hard light throws distinct ,:i rdows. It
comes from a point light source such as the sun or an electronic l,ash. It is
a harsh light and often can cause the subject if it is a person i r squint or
need to put on sun glasses. Soft light is the opposite and co ies from a
reflected source or a broad source. It is often indirect. I lit and is
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frequently found in the shade as light that reflects into the shade from the

surroundings. Light quality is affected mostly by change in subject or

camera position or the use of reflectors or fills flash. Hard light can give a

dramatic effect strong, bold or angry ( l) . A soft light is used for more

subtle effects. Hard light can funher be broken down according to its
direction where it might come from the front, side, back or top of the

subject. The direction of light will determine where shadows will be. By
looking at the shadows in a picture, you can determine where the light

comes from. This direction, more than any other light feature will affect

the look of a picture. Directions of light are given from the subject's point

of view, thus back light points into the camera lens. There are no rules

about which direction to use, the main reason for study of them is to
control their effect on our subject. Front light is used to show detail. Few

good outdoor shots use this type of light because it eliminates texture (1,2)
. This type of light is what comes out of a flash affachment and evenly

lights our subject. It is the worst of the hard light types and would be

better as soft light if a choice is possible. Side light emphasizes texture

and shape. A strong side light from a window or a sunset causes long

shadows and a dark side and light side relationship on a subject. To meter

such a light the photographer may want to average a close up meter

reading of both the bright side and the dark side. Backlight softens the

quality of the light as the subject gets mostly reflected light on its surface.

If the light is placed directly behind the subject a rim light can be the

result. This is the most dramatic type of light. This type of light does a

good job of separating the subject from the background but requires careful

metering. If the meter sees mostly the bright light in the background the

exposure will be adjusted lower to compensate which will result in an

underexposed subject who has less light falling on it from the reflected

light reaching it from the front (3,4 ) . Many former studies concerned with

the illuminance and contrast effect on the image quality:

Eli Peli et.al (5) conducted a study on 1996 for contrast enhancement

through the changes in luminance intensity and spatial frequency. The

study adopted contrast sensing over the threshold by using contrast

analogy.

William B. et.al (6 ).suggested on 2003 an algorithm to enhance image in

night scenes by a technique of making the images taken in the day light as

if they were taken in night images through decreasing the contrast and

brightness for all of the image, adding a distortion to the image and present

the night image characterized with high noise, loss in optical acuity along

with distortion size taking place in it
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visual task generally becomes easier with increased contrasl
contrast causes glare and makes the visual task much more :l
can reduce glare or luminance ratios by not exceeding st 5

levels and by using lighting equipment designed to reduce g ir:
or lens is commonly used to block direct viewing of a light sou
lighting, or uplighting, can create a low glare environment b

lighting the ceiling (12) .

Contrast
In this section we will mainly be concerned with the lightir,l

Diffuse illumination, that is light coming equally from all c.i,

enable an object to be seen but will not reveal the form or ter,
of a lack of shadows. The gradation of reflected light over the s

object reveals its three-dimensional nature and texture can be

expressed by applying light at an appropriate angle (13) .

The degree of diffusivity in a space can be expressed as the vecl r

with a value between 1.2 and 1.8 giving satisfactory modelirl
an unnatural emphasis is required, that is effects variously cie

scale ranging from subtle to dramatic, the ratio between obje:i
illuminance is set out in the table ( 1) (14) .

Table -1: explain the ratio between objective and display ii.,

Display Effect Objective display
illuminance ratio

Subjective appare
Brishtness ratio

Subtle 5:1 2.5:1

Moderate 15:1 5:1

Strons 30:1 7:1

Dramatic 50:1 10:1

t

It is defined elsewhere in terms of the luminance contrast ,C, giv :;

f _f
c = i_, ":u (2)

L,+Lu

Where Lt is the target object luminance and Lb is the backgrount

Uniformity of Illuminance
The uniformity of illuminance is a quality issue that addresses h.,,

light spreads over a task area. Although a rooms average illunr,
be appropriate, two factors may compromise uniformity (   ) :

* improper fixture placement based on the luminaries spacing ,

of maximum

l; No 6, 2010

ioo much
'i;ult. You
- ted light
, A louver
: . Indirect

rniformly

.: objects.
r ions will
rr: because
rr::ace of an
, ressed or

alar ratio
'faces. If

; ibed on a
r d display

nance

.y (13):

i llnance

,. venl/
:r,lOe ffI8)

:ria (ratio
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Brightness
Another measurement of light is luminance, sometimes called brightness.

This measures light .leaving. a surfbce in a particular direction, and

considers the illuminance on the surface and the reflectance of the

surface(I0) .

L:GHT OUTPUT
(Lvmln@c Flvx)
LUMENS

BR:GHTNESS

L:GHT LE∨ EL
(Ll'mkranc6)
F<)OTLAMBEF'TS

)

NDLES (lm6/st^

$rork Plare

Figure - 1: shows the interaction between light output, Iight level, and

brightness.

GIare
Glare has been previously categorized into disability and discomfort glare.

The former gives rise to visual impairment while the latter causes

discomfort but no apparent visual impairment. Disability glare is said to be

caused by light scatter in the eye causing veiling reflections on the retina.

The cause of discomfort glare remains unclear. Recent studies have

however challenged .the idea that they are two separate phenomena and

showed that discomfort glare could be explained by the increase in light
scattering in the eye with ageing. The maximum luminance ratio is given

by(11):

Luminonce =
Luminance r,u,," ( l)
Zν min α′θθ

b。確″″″

to avoid discomfort glare was estimated as 1000:1 for people at the age of 2l
and 100:l forpeople age 51. Therefore no luminance ratio should exceed

this in a persons field of view within a room. Perhaps the most important

factor with respect to lighting quality is glare. Glare is a sensation caused

by luminances in the visual field that are too bright. Discomfort,

annoyance, or reduced productivity can result. A bright object alone does

not necessarily cause glare, but a bright object in front of a dark

background, however, usually will cause glare. Contrast is the relationship

between the luminance of an object and its background. Although the

（ヽ
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Norman carver (7), in 1997 , he explore the relationsr between
blackboard-based and belief network approaches to i,' r: pretation
problems. In this way we begin to reinterpret the blackboar'( ,1odel, to
show how it can be explained in terms of modern AI concepts.
Truus de Bruin et. Al. (8), in 2002, they design possibii r .:s for an
optimum use of daylight. However, a classroom is a difficult s r to light
with daylight, because of the depth of the classroom and the cl; ent tasks
which must be performed in it. At the university of Delft reseii has been
done in order to optimize the daylight access by the design of' :l ssrooms.
In a first step the luminances and illuminances in a number c,i existent
schools were measured. From this, nine possible design ,rdels of
classrooms have been draw up.

o Paulsson et .al(9) in 1980 he proposed A method is 1. nted for
quantitative measurements of the glare effect of light scati [, in the
ocular media. The contrast sensitivity function is rl€&sr:i:, loith a
television display system. A bright light source is introduced ii t,, the field
of vision, and the resultant decrease in contrast sensitivity is nrr. rred.

Quantity of Illumination
Figure ( 1 ) shows the interaction between light output, li1 :vel, and

brightness. Although they are quantitative measures, they di r ly a ect
the quality of illumination ( 9 ).

Light Output
The most common measure of light output (or luminous flux) i e lumen.
Light sources are labeled with an output rating in lumens. Fc, ample, a
T12 4}-watt fluorescent lamp may have a rating of 3050 lume: imilarly,
a light fixtures output can be expressed in lumens. As lamps . , i fixtures
age and become dirty, their lumen output decreases ('.(., lumen
depreciation occurs). Most lamp ratings are based on "initial" I iens (i.e.,
when the lamp has been operated for 100 hours) (5,10 ) .

Light Level
Light intensity measured on a plane at a specific locati s called

illuminance. Illuminance is measured in foot candles, whi,. ,re work
plane lumens per square foot. You can measure illuminance rr;i rg a light
meter located on the work surface where tasks are performed. 'l g simple
arithmetic and manufacturers. Photometric data, you predict
illuminance for a defined space. (Lux is the metric unit for ., ninance,
measured in lumens per square meter. To convert foot cr, ll ; to lux,
multiply foot candles by 10.76) ( 9 ) .

一
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reconllnended

height)。

● flxtures that

E)istribution

Non-unifo rm illuminance
causes several problems:
* inadequate light levels in some areas .

* visual discomfort when tasks require frequent shifting of view from underlit

to overlit
areas.

* bright spots and patches of light on floors and walls that cause distraction

and generate

a low-quality appearance .

Color Rendition
The ability to see colors properly is another aspect of lighting quality. Light

,orr..i vary in their ability to accurately reflect the true colors of people

and objects. The color rendering index (CRI) scale is used to compare the

effect of u Hgnt source on the color appearance of its surroundings. A scale

of 0 to 100 defines the CRI. A higher CR[ means better color rendering, or

less color shift. CRIs in the range of 75-100 are considered excellent, while

65-75 are good. The range of 55-65 is fair, and 0-55 is poor. Under higher

CRI sources, surface colors appear brighter, improving the aesthetics of the

space. Sometimes, higher CRI sources create the illusion of higher

illuminance levels. The CRI values for selected light sources are tabulated

in table ( 2) (3) .

able -2:TYpical CRI Values For Se ected Lieht Sources
Source Typical CRI Value

Incandescent / Halogen 100

Fluorescent
Cool White Tl2
Warm White Tl2
High LumenT12
T8
Tl0
Compact

62
53

73-85
75-85
80-85
80-85

Mercury Vapor ( clear / coated ) 15/50

Metal Halide ( clear / coated ) 65/70

High― Pressure Sodium
Standard

Deluxe

White HPS

２

５

５

２

６

８

Low - Pressure Sodium

fixture spacing distance to mounting height above task

are retrofit with reflectors or louvers that nilrow the light

T
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svstem work ( for evaluation of text qualitv with different I i
distance )
Adopted in this study, the writing on the blackboard using ccl,
in this study is black ( Dry - Eraser ) , the text illustrated by
Digital camera , where the distance between the camera and tl'
(100, 200, 300) cm and two lighting different light fro
(Window) and the other from the left (Door) and figure ( I

images from the camera. Imaging process was made at 10:00 I
- 2009 according The geometry of classroom illuminated ir
where the recorded values of the intensity of lighting, depe
direction of measurement of detector light detector, figure (3
the difference in the values of the intensity of lighting for bot
non - uniform lighting and direction of a detector measurinl
of light, respectively. As seen from Figure (3) that the r.
intensity of lighting from the right to be the highest in th,
direction of the detector around the window .

No 6,2010

: lng and

' rf the pen
rg Sony -
hiteboard
the right
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', of 14-4
igure (2).
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Figure-l: Images of the text written in black for two differcnr hting
conditions (one side lighting from window or door ) and ot d, i-rces are

100,200, 300 cm
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Figure -2: classroom geometry

|

Figure-:3 Represents the difference in illuminance values toward the

spotlight for classroom geometry atnon uniform lighting

Q

Figure -:4 represents Luxmeter spotlight direction according to classroom
geometry

The contrast of the written text is a measure of the acuity visual, texts of the

high contrast of the visual point of view plain , text of the low contrast is
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difflcult to sce optical.contrast can be deflned as the ratiO bcl

and illunlination lighting the whiteboard as the relationship(1

ε=         (3)

By equation application(3)for calCulating the contrast ilc

device by lneasuring the mtensity of the lighting direction l:

as showll in table(3,4)the lighting ofthe lett and right respょ

No 6,2010

in text

the read
: detector,
:ly.

（
）

Table - 3 : illuminance and contrast values in case of illuminr
classroom ( non - uniform darkness )We note the value of i

the door and roof is highest Direct

rn left
:re from

■LIユ|〔‐1)| IL●来0)●■■|
234 226 207 232
ICl ■C2■||

0。0173 0.056 0.004

al

24.75

4■|||

1)43

Door ( Left )
ILi文lr11)●■・ LL文f2ソ| l

161 171 182 168

■C■| ■C21
一
一　

一

0.03 0。04 0。02

Window ( Risht
Liil(■ ) I Lu文2) ■Llx(3)● ILi女(4)|

154 162 199 165

■Ci
0.025 0.093 0.034

物 ″r″グリ
IL‐|=(1)|■ |‐‐Lu=f2)
273 261 243 255

ICll C21 IC3

0.022 0.024 0。034

Lower ( Floor )
Luxl`11)|| ILixr2)●■ ■L‐|ま(3)| |■ |‐L1li

89 100 87 80

■ICl
0.058 0。04 0.053

"
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Upper ( roof )

Table- 4 : illuminance and contrast values in case of illuminated from Right (

window )classroom ( non - uniform darkness We note the value of
illuminane from the window and roof is highest Direct

Contrast Determination Procedures
The contrast of written text was determined by adopting edges points which

are specified by (soble operator) for edge detection using upon four
procedure : -

1- Contrast Direct
Contrast determination by adopting larger and smaller element of edge

elements . Figure (5,6 ) shows the results of this technique . in case of
illuminated from door and window ( non - uniform ) of classroom , where

contrast average plotted as a function of the threshold soble operator.

when depending different distance between the camera and whiteboard .

We note from the figures ,that increasing the distance leads to decrease in

LuX(1) Lux(2) Lux(3) Lux(4) Lux( average )

197 236 222 192 211.75

Cl c2 C3 c4
0.09 0。072 0.012 0.03

Door ( Left )
L●X(1) Lux2) Lux(3) Lux(4) Lux( average )

116 r22 118 130 121.5

Cl c2 C3 C4

0.025 0。048 0.056 0.016

lYindow R々力′
Lli(1) Lux(2) Lux(3) Lux(4) Lux( average )

270 300 272 254 274

Cl C2 C3 C4

0.052 0.034 0.03 0.048

Lux ( 1) Lux(2) Lux(3) Lux(4) Lux( average )

218 257 261 233 242.25

Cl C2 C3 C4

0.082 0.056 0.033 0.007

Lower ( Floor )
Lux(1) Lux(2) Lux(3) Lux(4) Lux( average )

63 73 64 58 64.5

Cl C2 C3 C4

0.073 0.049 0.041 0.065
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contrast . Also we may note that by increasing the threshol, of soble
operator the calculated contrast increases

Window 1ヽく

―
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ど

Figure-5:]Direct cOntrast technique in condition ofclassr0011

from Right(WindOw)fOr the c010r band and lighting com

different distance

(100,200,300,cm
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2- Contrast Calculation by adopting statistical characteristics of edges points

(standard deviation and average). Figure (7,8) shows the results of this

iechnique for the three color bands and lighting compound of written text

in twoionditions of non - uniform lighting from one side (window or door

). Contrast was charted as a function of threshold value of Soble operator

when depending different distance (100,200,300 )cm between camera and

written iext in whiteboard increasing the distance leads to decrease in

contrast. From the figure, we note that by increasing threshold value of
Soble operator the calculated contrast increases'
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Figure- 7:Statistical contrast technique in condition of classroom

illuminated from Right(WindOw)for the c01or band and lighting

compound,using different distance

(100,200,300)cm
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from Left direction ( Door )for the color band and lightin,
using different distance ( 1 00,200,300)cm

3- Contrast calculation of edges points using vertical contrast t.'t
total elements of the first and third column for the triang
except for the column that includes edges element and resr
figure (9,10), for the three color bands and lighting comp
text in two conditions of non - uniform lighting (full
lighting). Contrast average was charted as a function of thr..
Sob1eoperatorwhendependingdifferentdistance(10
between camera and wriffen text in whiteboard increasir.
leads to decrease in contrast. From the figure, we note thl
threshold value of Soble ope-rator the calculated contrast inc

”
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Figure-9 : Vertical contrast technique in condition of .iurrro
from Right ( window )for the color band and lighting conri

different distance ( 100,200, 300)cm
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Figure -10 : Vertical contrast technique in condition of classroom illuminated

from Left direction ( Door )for the color band and lighting compound,

using different distance ( I 00,200,3 00)cm

4- Diameter Calculation by adopting edges points. triangular window is set

around edges element and, then, the total of elements on the to the bottom

of the main diameter. Figure (tl,l2 ) shows the results of this technique

for the three color bands and lighting compound of written text in two

conditions of non - uniform lighting (window or Door lighting). Contrast

average was charted as a function of threshold of soble operator,

when the distance between camera and written text on the white

board (100,200 ,300)cm. We note, form the figures, that by increasing the

distance, contrast decrease and by increasing threshold value of Soble

operator the calculated contrast increases .
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illuminated from Right ( window )for the color band ar,
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Figure -12 : Diameter contrast technique in condition 01'

illuminated from Left direction ( Door )for the color ban. lighting
compound, using different distance (100,200,30

We can conclude :

l- observing the simulations of the illuminances and the lu:,
that the roof window' model has a good performance. A
however, has to be made. The luminance simulations il
only shown the situation from one camera position. In cas
design with a roof window it is reasonable to make more s
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differcnt calncra positions, looking from the differcnt student seats, in

Ordcr to providc, with a nュrther speciflcation of thc design, for a visual

comfortablc situation for all students.

Contrast tcchniques wcre of high efflciency in calculating contrast of text

iinagc and no differcnce appcared in detellllining of contrast values of

written text on the white board,by differcnce in distancc of ligllting for

classroom.
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refractive index, and hence reflectance, is relatively higher than that of the real
refractive index.

In order to determine the type of energy gap in the prepared Sno2 sample,
(ohv)' was plotted versus the incident photon energy, ura tn. linear behavior
was obtained from the relation between (ohv)2 and (hv) as shown in Fig. (4). It
is explained that the prepared SnOz sample has a direct bandgap and the
allowed absorption processes are the dominant . Extrapolation of the linear
portion of the plot to the energy axis yielded the bandgap value of about
(3.3)ev, the radiation caused to lowering the energy gap to (3.25 eV ) .In the
photonic processes, light incident on a sample is absorbed in a length
characterizedby the optical skin depth (0, which is given by:

←轟 。
(3)

ヽ
一

In this optical skin depth, electrons can be excited to ionization states and are
eventually emitted. The behavior of the skin depth with the incident wavelength
is just a reciprocal to that of the absorption coefficient multiplied by Z. fig. (S)
shows the variation of skin depth (( ) with the incident wavelength , ii was
increased in the visible region up to maximum value around 700nm then
decreased in the IR region
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Some Optical Properties of the Sputtered SnO2 Thin Film Affected by Gamma R"O,itiitu,* 
_O O,,

variable range hopping conduction (8). Bipolar on hopping conduction appears
to be affected less by ion-irradiation and is quite effective to modif, the
electrical transport behavior ofthe glass (9). The work on amorphous selenium
(a-Se) showed that the disorder in the material increases upon light
irradiation(10).

MATERIALS AND METHODS
SnOz films were prepared by dc magnetron sputtering . Argon gas 99.9998 Yo is
used as sputter gas in pressure 6 x l0'2 Torr. Substrate temperature equals to

o
200 C, and deposition time 30 minute . Target-anode distance (30 mm) .The
film was deposited on (glass) with thickness (-lpm).The data of the
experiment and the specifications for X-ray test were as follows: Tube anode:
Cu, Wavelength [A]: 1.54060, Divergence slit : lo. The optical constants were
determined from transmittance (T), which were carried out at normal incidence
using a double beam Spectrophotometer (Shimadzu UV 2104) operating in the
WVIS over the wavelength range 350 nm - 900nm .

Irradiation for thin film sample with dose (3.7MBq) was performed using a
Cs 137 gamma ray source exposed the sample film for (50 days ) .

The transmission , absorption coefficient , extinction coefficient , energy gap

and skin depth for unirradiated and inadiated sample were carried out .

RESULTS AND DISCUSSION
Transmittance is explained in figure (1) as a function of the incident
wavelength for radiated and unradiated SnO2 thin film sample. The optical
properties of the sputtered SnOz film similar to those produced by using other
methods. It is clear that there are two effects caused by irradiation , the first is
the blue shift , the other is the increasing in the transmittance up to 800 nm and
then decreased in the MR region .

Consequently, the absorption coefficient (o) is determined by the following
relation( I l) :

o! n D-( LnT) / t ............ (l)
where t is the film thickness , figure (2) shows the calculated absorption
coefficient rapidly decreasing with the increasing incident wavelength (1") and
the sample has close value for o at NIR wavelengths.
It is worth to mention that the absorption coefficient is necessarily determined
by overall preparation conditions The extinction coefficient (kex) is

determined by the following relation (11):

場
=# .(2)

So, its behavior with wavelength shown in figure (3) is the same as for the
absorption coefficient (o). The effect of the extinction coefficient on the
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ABSTRACT
In the present work , some of optical properties of the sputtered SnOz thin film before and
after inadiated by y-radiation like transmission , absorption coefficient , extinction
coefficient , energy gap and skin depth were studied . The results indicated that the influence
of the y-radiation from Cs 137 gamma ray source exposed the sample film for (50 days )
caused to increase the transmission and the skin depth , while decreased the absorption
coefficient , extinction coefficient especially in the visible region and lowering the optical
energy gap
Keywords: SnO2 films , Sputtered Thin Films , TCO film , Matter-Radiation Interaction

INTRODUCTION
Last ten years the energy-dispersive spectroscopy of high-energy radiation such
as X-rays, T-rays, and other uncharged and charged particles has improved
dramatically (l). This is of great importance in a wide range of applications
including medical imaging, industrial process monitoring, national security and
treaty verification, environmental safety and remediation, and basic science.
The influence of y-radiation onto different types of thin films has been
discussed (2,3).

Crystal structure and optical properties of metal oxide thin films were the
subjects of numerous theoretical and experimental studies (4, 5).
High-energy radiations, such as y-rays, change the physical properties of the
materials they penetrate. The changes are strongly dependent on the internal
structure of the absorbed substances. It is believed that ionising radiation causes
structural defects (called color centers or oxygen vacancies in oxides) leading to
their density change on the exposure to y-rays (6). The influence of radiation
depends on both the dose and the parameters of the films including their
thickness: the degradation is more severe for the higher dose and the thinner
films (7)

The absorption of y-radiation in the thin films depends strongly upon their
electronic structure which in turn changes by the interaction with photons. Ion-
irradiation induced defect states near the Fermi level play a dominant role in the

"
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Fig.-5: The skin depth before and after irradiation .

We can conclude:
The small sensitivity in the optical properties of material to radiation or fluence
in the saturation region has been attributed to the generation of high structural
disorder , this damage may create a large enough concentration of localized
levels , which reduces the sensitivity of parameters to further irradiation . High
concentration of dangling bonds makes disordered semiconductors insensitive
to doping or irradiation (l l,l2).

The effects on the optical properties may be due to the increase of the disorder
of the samples by irradiation . The disordered energy decreases at about 3 MBq
dose and increases as the radiation doses increase for all compositions showing
the increase of disorder and compaction.
The optical properties are influenced by irradiation The blue shift and
transmittance increased with the wavelength increasing , the absorption
coefficient decreases, the same behavior for the optical energy gap Eopt shifted
to lower energy . Also the skin depth increased with the increasing wavelength
due to the absorption decreasing . So we can conclude that - doses cause the
breaking of bonds leading to the increase of dangling bonds and of defects, as

well as the trapping of the generated carriers "
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ABSTRACT
Good quality of light plays a significant role in the psychological and biological

processes of hurnun beings. w. kno* that performancel of.students increase by a good visual

environment. Besides that, energy use by electric lighting is one of the important energy for

classroom . We calculate the contrast as a function of illumination to the text which writing

in the whiteboard by using pen of color black . The results of study show that the contrast

based on text edgi regioni decr.asm with decreasing illumination and increasing distance

between the camera and whiteboard

INTRODUCTION
Three main rules govern both the appearance and the behavior of ligtrt for

photographic purposes. These rules are essential knowledge for photographers.

(1).

ProPerties of light
The larger the light ro.,rr., the softer the light. For the quality of the light to

change, the surfac. of th. light source must change first, either in terms of size,

coloi reflectance or a combination of 2 or 3 of these elements. In practice, and

for landscape photography, this means that direct light from the sun alone will be

much harsherlhan ilglit coming from the entire sky on an overcast day. This is

because the sun, although a giant star, is actually a very small light source when

seen from the earth. On the opposite, on an overcast day, the cloud-filled sky

becomes a giant light reflector the size of the entire sky above us. A small light

source, ,r.h u, the sun, produces a very harsh light with bright highligltts and

deep shadows. A large ight source, such as the entire sky on a cloudy day,

proiu..r a very soft and even light with little or no shadows (2).
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Reflected Light
If the light is reflected, the light will take the color of the reflector on which it

bounces. This is best exemplified b;r the lighting situation in the canyon country
of the Southwestern United States. In a canyorr, ih. light reflected off one side of
the canyon bounces onto the other side the opposite wall of this same canyon.
While direct light is basically colorless, the lighi bouncing from one canyon wall
to the other takes the color of the canyon wall off *fri.t it bounces. This
bounced light is tinted red or orange and in turns adds this color to the other
canyon wall. The result is that the wall lit by this bounced light is much warrner
in color much redder to the eye and much redder on film ihrn the wall lit by
direct sunlight (2,3)

Intensity of Light
The intensity of the light on any given surface decreases in a manner

inversely proport-i91al to the square of the distance between the light source and
the subject. Doubling the distance between the light source andhe subject is
equivalent to reducing the quantity of light reaching the subjectby ll4thof the
original illumination. This rule is very important ln u studio siiuation where
artificial lights can be moved at will closer or further to the subject being
photographed. In an outdoor, natural light situation, it is mostly academic since
we cannot move the sun, the clouds, or the canyon walls (4) .

Many former studies concerned with the illuminance and contrast effect on the
image quality:

o Eli Peli et.al (5) conducted a study on 1996 for contrast enhancement
through the changes in luminance intensity and spatial frequency. The study
adopted contrast sensing over the threshold by using contrast analogy.

o Thompson W . et.al (6)suggested on 2OO3 an algorithm to enhance image
in night scenes by a technique of making the imager tak., in the day light as-if
they were taken in night images through decreasing the contrast unj brigntn.r,
for all of the image, adding a distortion to the image and present the night-image
characterized with high noise, loss in optical acuity along with distortion size
taking place in it .

o Norman Carver (7) in 1997 , he explore the relationship between
blackboard-based and belief network approaches to interpretation problems. In
this way we begin to reinterpret the blackboard model, to show how it can be
explained in terms of modern AI concepts.
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. Truus de Bruin et. Al. (8) in 2002 , they design possibilities for an
optimum use of daylight. However, a classroom is a diflicult space to light with
daylight, because of the depth of the classroom and the different tasks which
must be performed in it. At the university of Delft research has been done in
order to optimize the daylight access by the design ofclassrooms. In a first step

the luminances and illuminances in a number of existent schools were measured.
From this, nine possible design models of classrooms have been draw up.

o Paulsson et .al(9) in 1980 he proposed A method is presented for
quantitative measurements of the glare effect of light scattered, in the ocular
media. The contrast sensitivity function is measured loith a television display
system. A bright light source is introduced into the field of vision, and the
resultant decrease in contrast sensitivity is measured.

2- Lighting Quality
Good lighting adds accuracy, comfort, and aesthetics to the viewing task. The

characteristics of high-quality lighting vary by the task being illuminated. For
example, the kind of lighting necessary for a writing task differs significantly
from that needed for visual display terminals (VDTs). Many light sources can be
adjusted to provide high-quality lighting. Because lighting needs are task-
specific, it is important to consider several factors when evaluating lighting,
including color, contrast, shadow, luminance ratios, glare, and illumination
levels (10) .

Contrast is the difference in brightness or color between various objects. The
greater the contrast between objects, the more readily the eye distinguishes
between them. Proper lighting can fine-tune contrast between objects--even
black and white ones such as pencil marks on white bond paper. An example of
good color contrast is a beautiful vista at sunse! which is eye-catching because

of the generous interplay of colors enhanced by the setting sun. Improved
contrast also helps weak eyes see better. Many people wear glasses to correct
their eyesight, but the appropriate amount of contrast provided by proper lighting
also improves vision by resolving images on the retina (4) .

3- Shadow
Depending on the application, shadow may be deliberately used or

consciously avoided in high-quality lighting. Highlighting and shadowing can

effectively contrast the various surfaces ofan object to enhance it aesthetically or
give it more definition. For instance, when illuminating a sculpture, or even the

measuring lines of a vemier caliper, a " grazing" light beam uses shadows to
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emphasize certain surfaces, giving the sculpfure more texture and making the
caliper lines easier to read. But this type of lighting will not enhance a two-
dimensional object, such as the writing on a piece of paper. The readability of
the pencil marks depends on a combination of the lighting and how the task
reflects this illumination (2,3).

4- Luminance Ratios
The luminance ratio--the ratio of task brightness to that of the surrounding

area--can significantly affect user comfort. Too high a luminance ratio within the
field of view can create too great a contrast, making vision difficult and
uncomfortable. In fact, extreme luminance ratios between parts of the viewing
area can induce frequent eye adaptations (pupil adjustments), which may cause
eye fatigue. Proper task illumination ensures that the shadowing of the task area,

even by a writing hand, does not impair visibility. Too low a luminance ratio,
such as the dim light at dusk, fails to enhance important details in objects, such
as the lines on a highway (6) .

Light Contrast Illusions

When looking at the image figure (1) to the left , can you determine what colors
the two gray squares are? Is the left square 2,3 or the right square 4 , 5 Surely,
the square on the right has to be darker than the square on the left. Right
Actually, both the right and left squares are same color as number 4. What makes
them look like two different colors is light contrast, a phenomenon closely
related to Lateral Inhibition.

躊

〇聰 颯鯰 鬱●●
1234567

Fig -1:Image different contrast (6)

To understand light contrast you must first understand the difference between
lightness and intensity see figure (2 ). Although both are measures of the strength
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of light reflecting off an object, intensity is a physical and constant measure

while lightness is a perceptual and subjective measure. The level of an object's

lightness depends on the amount oflight reflected from the surface ofthat object.

The level of an object's intensity remains constant no matter how much light is is

reflected from the surface. With ON-Center receptive fields, if light is detected

solely by the light photoreceptors in the center portion of a receptive field (e.g.,

field A to the left), the response of that field increases proportionately to any

increase in light level. However, if light is also detected by the dark
photoreceptor surround, the two regions conflict with one another and it takes a
greater amount of light for the field to respond (6,I I )

Figure - 2: explain the different between the lightness and intensity( I 1 )

The greater the amount of light shined on the surround the more conflicted
the center and surround of the receptive field becomes. Because of this, a

receptive field could view a single color with the same intensity differently
depending on the amount of light detected by the field's surrounding
photoreceptors. Similar to the Mach Bands illusion, Lateral inhibition can
cause objects identical in intensity to appear different in lightness. This is the
illusory phenomenon of light contrast. Returning to the figure (l)above, by
looking only at the squares without the surrounding colors, you will see that they
are both identical in lightness (4 ,12) .

5- Illumination Levels and Glare
The amount (or level) of illumination is an important element of lighting

quality. Too little light can cause eye strain; too much light can waste energy and
cause glare. The Illuminating Engineering Society (IES) publishes recommended
illumination levels for specific tasks, based on a consensus of expert opinion.
These IES recommendations should be initially included in any illumination
analysis (13) . Two types of glare reduce lighting quality: disability glare and
discomfort glare. Disability glare is light that masks an object--the light from a

window reflected off the slick page of a magazine-without necessarily irritating
the eyes. Discomfort glare, however, is an annoying and uncomfortable light
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source directly in the field of view. In some cases, both types of glare can occur
at the same time, such as when the sun is low in the sky, shiniig through the
windshield and masking the road. Sparkle is a type of glu.. -that 

aclually
enhances viewing. A classic example of sparkle is a "brillianf' cut diamond that
comes to life when illuminated by a high-intensity point source. A more
affordable example is a display of shiny red apples glistening under the man-
made light of a grocery store or the natural sunlight at a roadside stand (5).

6- Light Source and Application
It is important to note that all of the lighting characteristics described above

are affected by lighting design. Installation of a high-quality lamp does not
automatically ensure proper lighting. The appropriate lighting components--
luminaries, lenses, louvers, etc. must be carefully selected and lnstalled.
Developing a high-quality lighting system takes considerable time and effon.
That time and effort, however, can pay off in improved productivity, user
comfort, and overall cost-effectiveness (3,4).

7- Work geometry (for Evatuation of lighting quality)
To study lighting quality, its distribution in the class, the effect of the use

color in speciffing the text written on the white board along with study of
distance effect in specifring good view of the wriffen text, the text illustrated in
Figure (3) was imaged using Sony - Digital Camera and the color of the pen
used in study is black (Dry-Eraser) for different distances between the board and
the camera 100, 200, 300 cm and two lighting conditions in the classroom,
present of fluorescent light effect (full lighting) and absence of fluorescent light
effect (darkness). Imaging process was made at 10:00 AM of l4-04-2oog
according to the geometry of classroom illustrated in Figure (4). Values of
illuminance was recorded for both lighting conditions (full lighting and full
darkness). Scheme (1) represents the difference in illuminance values for two
different lighting conditions in relation to classroom geometry. From the scheme,
it is obvious that maximum illuminance appears when classroom is in fulI
lighting and from upper side for classroom geometry.
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Figure -3: Images of the text written in black for two different lighting conditions
(full lighting and fulI darkness) and at distances are 100,200, 300cm

Scheme -l: Represents the difference in illuminance values toward the spotlight
for classroom geometry at full lighting and full darkness
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Contrast is the difference in optical characteristics that make the written text
recognizable in terms of different elements or background. In optical detection of
image, contrast is determined through the difference in color and lighting. So,
contrast is found by the relation (14).

Lux^*-Lt$^^
(1)σ =

一
〕

Lu)c^*+Lux^rn

Lux** and Lux.* represent higher an lower reading of the photometer in Lux
unit by difference in spotlight of photometer direction in relation to the
classroom geometry, as illustrated in Figure (5). Table (1) shows illuminance and
contrast values by difference in spotlight direction according to classroom
geometry in case of no effect of fluorescent light (full darkness). Table 2 shows
illuminance and contrast values by difference in spotlight direction according to
classroom geometry in case of effect of fluorescent light (full lighting).

T hr: Detector Direct

Li飯ぐ3,

C`

ル●く3)

悦

…
a)

Thr Dlbffri:hi .ryL:
uit\ L*fr dirertiorr

"“
o

C4

●口く0ゝ

Th.I).Gct6ritht .Eal.
sith RlAIt dircioa

IL. Dat.ffi llorientd
an3lc *irf lpgrr dinction

腱 rF)

C4

L‐

“

●)

磁

…

t・

・
'

f lc kacorlrorlrcnarl
orglc slrl Losr dle.tlor

０
　
　
“
　
　
０

』
　
　
　
　
　
　
』

C2

-。 )

Figure-5: represents Luxmeter spotlight direction according to classroom
geometry
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Table-l:illuminance and contrast values in case of dark classroom (uniform darkness)
Direct

We note that the horizontal and vertical contrast values are equal due to
equivalence in illuminance fallen onto the spotlight

ILI=て 1) Lux(2) ILux6) Lux(4) Lux(averase)
t28 129 127 129 128。25

611fHOrizontal C2fHorizontal) C3(Vertical) C4(Vertical )
0.0038 0.0078 0。 0038 0.0078

Right (Window)
We note that there is a difference horizontal and vertical contrast values since the
light is comes from window's direction in respect to classroom and from top of

the written text

Left @oor)
We note that the horizontal and vertical contrast values are equal due to the

ivalence in illuminance fallen

(Upper)
We note that there is a difference horizontal and vertical contrast values since the
light comes from window's direction in respect to classroom and from top of the

written text

( Down )

We note that illumination values are almost equal, so there is no difference in the
horizontal and vertical contrast

‐Lix(1) Luxf2) Luxf3) Lux{“) Lux(average)
82 87 76 77 80.s

CllfHorizontal
ヽ

， C2(HorizOntal〕 C3(Vertical) C4(Vertical )
0.029 0.0065 0.067 0.0065

urvalence m lllummance onto the
Lux(1) Lux(2) Luxf3) Lux(4) Lux(average )
133 t24 123 124 t26

Cl (Horizontal ) C2fHorizontal) C3(Vertical ) C4(Vertical )
0.035 0.004 0.035 0.004

Lux ( 1) Lux2) Luxβ) Lux(4) Lux(averase)
101 96 93 95 96.25

Cl (Horizontal ) C2fHorLontal) C3(Vertical ) C4(Vertical)

0.025 0,0053 0.03 0.015
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Llx.イー1‐) LI=0) Liif3) L1lf4) ILI=(|||十五壼め
43 44 42 41 42.5

011fHoriを 6itil
一― C2任:01izonta恥 IC3(Vertitir) C4(Vёltitil,

0.011 0.012 0.011 0.023

Table (2): Illumination and contrast values in case of lighted classroom
Unifbrin lighting

Direct lighting

We note that the horizontal contrast is higher than vertical contrast since
illumination values are higher in respect to the wriffen text in the top

Right (Window)
We note that illumination values between the text in the top and in the bottom ,

so there is a difference in the horizontal and vertical contrast

Left (Door)
We note that the horizontal and vertical contrast are not equivalent due to non-

ivalence in illumination of the written text

(Upper)
We note that there is a difference horizontal and vertical contrast values since the

light comes from window's direction in respect to classroom and from the top

■uX(1) LI=f2b IL●if3) L●まf4) Li=fa,0十五壺め|

344 348 334 305 332.7

Cll .ヽrizO●tili IC2fHOriたoitalヽ| IC‐3(Veltill.1) C4fVlrtillIヽ |

0.005 0.045 0.06 0.02

ILi‐11(11) LI■f2) LI=6) ILII=(4) LI=(allra螢め|

181 192 170 162 176.25

CllfHoJをOntil
ご― C2(HOri26it11) IC3(Vertilal) IC4(VIltillユう

0.029 0.024 0.055 0.06

ulvalence ln lllunllnatlon o wrl

IL●ffl) LI=0) :L■文f3) Li責 (4) LI11(a,o‐ra奎0)

371 336 309 292 327

ICllfHOlri21h‐ 1,1‐ヽ C2(Hol・ lzOitan C3(VO,tiCal) C4(Verticall)

0.049 0.028 0。 11 0.041

accorcling to the room's geometry

Li=(‐ 1) ILiif2) :L■■f3) L●■f4) L■|=(:'Iヤlra口0)

391 395 383 364 383.25

‐Ci fHori2o‐ntal.) C2fHbriz0 IC'(Vlrtic11) IC4イlVё rtitall)

0.005 0.025 0.035 0.015

( Down )

じ 99
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We note that illumination values in the top are higher than illumination values in
the bottom, so there is a difference in the horizontal and vertical contrast

Lui(1) Lux(2) Luxf3) Lux(4) Lux●ヤ||五をめ|
118 117 105 92 108

CllfH6riz6五tal) C2{田【oriZOntal) C3(Vertical) C4(Vertical〕

0.004 0.065 0.12 0.054

8- Contrast Determination Procedures
The contrast of the written text was determined by adopting edges points

which are specified by (Soble effect) for edge detection depending upon four
procedures:

1- Contrast determination by adopting maximum and minimum element of edges
elements. Figure (6-7) shows the results of this technique. In case of darkness
and lighting (uniform lighting) of classroom, contrast average was charted as a
function of the distance between the camera and the white board. When using
different thresholds of Soble Effect. We see, from the figures, that increasing the
distance leads to decrease in contrast. AIso, we may note that by increasing the
threshold value of Soble Effect the calculated contrast increases.
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Figure -6: Direct Contrast Technique in condition of classroom full darkness for
the color bands and lighting compound, using Soble Effect with thresholds
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Figure -7: Direct Contrast Technique in condition of classroom full Lighting for
the color bands and lighting compound, using Soble Effect with thresholds

values (th: of 20,40,60,80 and 100).

2- Contrast Calculation by adopting statistic: I characteristics of edges points
(standard deviation and average). Figure (8-9 r shows the results of this technique

for the three color bands and lighting comporind of written text in two conditions

of uniform lighting (full darkness and lighting). Contrast average was charted as

a function of distance between camera and written text in black. From the figure,

we note that by increasing threshold value o1'Soble Effect the calculated contrast

increases.
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Figure -9: Statistical contrast technique in condition of classroom full lighting
for the color bands and lighting compound, using Soble Effect with thresholds

values of 20,40,60,80 and 100

3- Contrast calculation of edges points using vertical contrast technique. The total
elements of the first and third column for the triangular window, except for the
column that includes edges element and results, sowed in figure (10-l l), for the
three color bands and lighting compound of written text in two conditions of
uniform lighting (full darkness and lighting). Contrast average was charted as a

function of distance between camera and written text on the white board. We
note that by increasing distance, calculated contrast values of written text on the
white board decrease and by increasing threshold value of Soble Effect the
contrast values of the written text in black on the white board increase.
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Figure -10: Vertical contrast technique in condition of classroom fulI lighting for
the color bands and lighting compound, using Soble Effect with thresholds

values of 20, 40, 60,80 and 100.
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ぃ tln■出■引晦1)_珀

Figure.11:VerticalContrastTechniqueinconditiMlldarkness
for the color bands and lighting compound, using Soble Effect with thresholds

values of 20,40,60,80 and 100.

4- Diameter Calculation by adopting edges points. triangular window is set around
edges element and, then, the total of elements on the to the bottom of the main
diameter. Figure (12 and 13) shows the results of this technique for the three
color bands and lighting compound of written text in two conditions of uniform
lighting (full darkness and lighting). Contrast average was charted as a function
of distance between camera and written text on the white board, using different
thresholds of Soble Effect. We note, form the figures, that by incriasing the
distance, contrast decrease and by increasing threshold value of Soble Effect the
calculated contrast increases.
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Figure -13: Diameter Contrast Techniqu. ir-ionaiTion ofitarr.oorn fu-Itigfrting
for the color bands and lighting compound, using Soble Effect with thresholds

values Of20,40,60,80 and 100.

We can cOnclude
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拠LFぶ鰤増∬I穏憲l:獅and no difference appeared in dete.111

2樋よ営:臨冒茸糊縄駕露l」wttI犠精器‰面。n獲血e
best in dete..1lining the resOlution Ofthe written text On the white board。
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Synthesis of Pyrazoline-S-one Compounds Derived From
4-Aminobenzoic Acid
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e,aXill
da"ls JJ:FL4 cS-rX eJ#-rjl.rll q r:ls 6L y iii-i,^]t crl:jl-ul+Jl cr!S-r. ,-t + !+;si ,',-ill ha cj:tri
#l3^ll i.e.-&a;_rl-c,L6y6. e:r.:-r:tJt +,,,SCe 4L1i.&Jtct':jYl c.lrSy,J.'J i.el*>+ll
.r3q'31 

-r-r*i.S r.J-iqYl alr-1 "1-r (qralonitrile)3 (ethyl acetoacetate) ,(ethylcyanoacetate) & ill-.ill

6^ [3-U crl+S-*lJ .,iL G1S] i.'il .''- jll ,Jb.l . [ 3-1 ] cii:.i.ll & ,J-r^tt i ,':- e+.r-r-ll c,)g.
c,S-*U C- ril>J+ll ciii.,i. 

"J, 
.J_*tt r:l;Ja L1 .r:c ci_rt+yt ,f t9-71g;_11-eejt : l6-414_.1t_.p;a sl"riiJl

q-ljJsll 
"r:,.1-,P "J' Ll-^l!i'1+y!lt +,,uls 6^ t9l ,...,sJ..l| qJeln g-nl to.+ .cl*>+ll .;-.L 3gl-d

.uc r.r.:J L-a;l,',-rll c,^-:: .gsJlJqkll e^ ilcu^lL [l1] +jlJj,J.elt ,jLi- Jt ,j3,ilt lrA .!r.t i _r r[101

"L i 
C" r,ij!i,-lli+iLrJ)l drEri:6ll3 olrJa;.r.lYl d,. rre e tlU 9rS!l.Lt*+,[t$.t21 .fi..1]..r.

-u.:sJ ar tr$.l . 1tO,tZ] "J' .J*lt (o-mercapto acetic acid) 6. @1.*+ rcl-eill ora dF gSY ,ri!.
.dlLll drtjJyl d KOH -r CS2 6.o*Ul +jl-,rr:a Lii.,i^ 'J-. r,-.1. t18l cJj_1t;lrt.,,SrVt 6:-1.

ABSTRACT
In this work pyrazolin derivatives were prepared from the diazonium chloride salt of 4-
aminobenzoic acid. Azo compounds were prepared from the reaction of an ethanolic solution
of sodium acetate and calculated amount of active methylene compounds namely, (ethyl
cyanoacetate) ,(ethyl acetoacetate): (malonitrile) to obtain the corresponding hydrazono
derivatives [1-31. Cyclocondensationreactionof compounds [1-3lwithphenyl hydrazine14-
6l and hydrazine hydrate 17-91 in ethanol affording the corresponding pyrazoline-S-one
derivatives of 4-aminobenzoic acid .Then compound [9] was reacted with thionyl chloride to
give the corresponding acid chloride derivative[10], followed by conversion into the
corresponding acid hydrazide derivative [11] carboxylic acid when treated hydrazine hydrate.
Schiffs bases [12-l5l were prepared by refluxing of compound [11] with different aromatic
aldehydes and ketons, then two compounds from the Schiffs bases were cyclized with a-
mercapto acetic acid to give 116,17l. Finally, oxadiazole derivative [18] has prepared by
condensation of its acid hydrazide derivative with carbon disulfide in basic medium.

INTRODECTION
Heterocyclic compounds represent an important class of biologically active

molecules. Specifically, those containing the pyrazole nucleus have been shown
to possess high biological activities as herbicides, fungicides, analgesics, etc (l).
Pyrazole derivatives have attracted particular interests during the last twenty five
years due to the use of such ring system as the core structure in many drug
substances, covering wide range of pharmacological applications Q-\. Some
novel pyrazole derivatives containing sulfonamide moieties as anti microbial
agents (5). Various sulfa drugs were coupled with active methylene compounds
to give various hydrazones, then novel series of pyrazoles derivatives (6).
Moreover; reaction of azo compounds with substituted acetoacetic ester
derivatives using acetic acid as solvent (7).Azo pyrazolone derivatives were
used for this purpose instead of inorganic pigment (8), have prepared an azo
pyrazolone compound such as barium, strontium, magnesium, manganese,
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sodium, and especially calcium. The reaction of monosubstituted hydrazides

with 1,3-dicarbonyl compound is widely used for the synthesis of pyrazoles. (9).

MATERIALS AND METHODS
Apparatus and Chemicals

Electrothermal 9100 melting point apparatus, Perkin-Elmer 1310 infrared

spectrophotometer or a Shimadzu FTIR-800, as KBr discs or thin films, UV-
ViriUt" Varian UV-Cary-l0O spectrophotometers were used in this work.rH-
NMR spectra was recorded on spectrometer (200MHz) at Silicone Research

Center at Wisconsin University, USA. Tetramethylsilane was used as an

intemal reference and DMSO as solvent. All the chemicals used were

supplied by Merck, Fluka and BDH chemicals. The solvents were purified by

distillation and dried with anhydrous calcium chloride.

Synthesis of compounds:
Synthesis of hydrazone derivatives [l - 3] (10)

To an ice-cooled mixture of the appropriate active methylene compound

(malonitrile, ethyl cyanoacetate and ethyl acetoacetate) of each (0.01 mole) and

sodium acetate (0.05 mole,4.l0 g) in ethanol (50 ml), was added dropwise with

stirring to a cooled solution of the diazonium salt over 15 minute.The solid

product was collected and recrystalized from ethanol .

General procedure for the synthesis of t4{l (10)

To a solution of compound 11 - 3l (0.01 mole) in glacial acetic acid (30

ml), phenyl hydrazine (0.012 mole, 1.3 g) and anhydrous sodium acetate (0.01

mole, 0.82 g) was added. The reaction mixture was heated under reflux for 4

hours. The mixture was poured into ice-cold water and stored in a refrigerator

for 12 hours. The crude product, which is separated, was washed with water,

dried and recrystallized from appropriate solvent.

General procedure for the synthesis of [7-91(10)
A mixture of azo derivative tl - 3l (0.01 mole) and hydrazine hydrate (95

%) (O.Ol2 mole, 0.35 g) in ethanol (30 ml) was heated under reflux for 4 hours.

The reaction mixture was concentrated and the reaction product was allowed to

cool. The separated product was filtered ofl washed with water, and

recrystallized from the appropriate solvent.

Synthesis of 4-[(3-methyl-5-oxo-4,5-dihydro-lH-pyrazol-4-yl)diazenyll
benzoyl chloride [101

A mixture of compound t9l (0.01 mole, 2.a6 g and thionyl chloride (7 ml)

was gently refluxed for 2 hours. After cooling, excess thionyl chloride was

removed under reduced pressure.the product was recrystallized from benzene.

synthesis of 4-[3-methyl-5-oxo-4,5-dihydro-lH-pyrazol-4-yl)diazenyll
benzohydrazide [11]
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To a stirred solution of compound [9] (0.005 mole, 1.32 g) in dry benzene (15

ml), a mixture of hydrazine (95 %) (0.01 mole, 0.35 gm) and benzene (10 ml) was
added dropwise. The mixture refluxed for 2 hours, cooling, excess benzene was
removed under reduced pressure. The product was collected and recrystallized
from the appropriate solvent.
Synthesis of SchifPs bases derivatives of 4-(3-Methyl-5-oxo-4,5-dihydro-
1H-pyrazol-4-ylazo)-benzoic acid hydrazide [12-151

To a stirred solution of compound [lU (0.01 mole,2.6 g) in absolute
ethanol (30 ml), the appropriate aldehyde or ketone was added (0.01 mole). The
mixture was refluxed for 3 hours and cooled to room temperature. The
precipitate was filtered and recrystalized from ethanol.

Synthesis of thiazolidine derivatives [16and 171

A solution of o-mercaptoacetic acid (0.01 mole, 0.92 g) in (15 ml) dry
benzene was added slowly with stirring to a solution of compounds [12 and 13]
(0.01 mole) in ( 15 ml) of dry benzene. The mixture was refluxed for l0 hours.
The solution were concentrated and neutralized with sodiumbicarbonate
solution (10 %). The solid product was filtered and recrystallized from
appropriate solvent.
Synthesis of  -[a-(5-Mercapto-[l,3,4loxadiazol-2-yl)-phenylazo]-S-methyl-
2,4-dihydro-pyrazol-3-one [1 8l

To a mixture of compound [11], (0.01 mole, 2.6 d in a solution of
potassium hydroxide (0.01 mole, 0.56 g), (100 ml) of ethanol (96 %) was
added. carbon disulfide (0.2 mole, 12 ml) was added slowly with stirring. The
mixture was refluxed for (5-6 hours). The mixture was cooled, concentrated
under vacuum, poured slowly with stining onto ice (60 g). The solution was
acidified with dilute hydrochloric acid (10 %) to (pH 5-6); the resulting
precipitate was recrystallized from the appropriate solvent.
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AND DISCUSSION
acid derivatives in this work, the

are outlined in schemes (1 and 2).reaction

NaN02′HCi
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C20H16N705S

CzoHrzNoOaS

|||112 CtsHrsNrol 280-282 Brown Ethanol 73

||113 CrqHrNoOz 257‐259 Yellow
Ethanol/water

l:l 62

14 CrsHrNoOr 233‐ 235 Pale-green
Ethano1/water

l:1
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15 CrqHrNzOz 271 dec. Ye1low Ethanol 78

16 295dec Deep-Green Chloroform 43
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Scheme (2)

The prepared diazonium chloride of 4-aminobenzoic acid was addcd to an

ethanolic solution of sodium acetatc and calculated amount of some active

methylene compounds, namely,malonitrile, ethyl cyanoacetate, and ethyl

acetoacetate to afford the corresponding hydrazono derivat市 es11‐ 31 as shOWn
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of carboxylic acid while thc band at(2600-3200 cm‐
1)duc tO OH Stretching

vibration,also the band at(1570)refer tO azo group stretching vibration.The IR

spectrum of compollnd[21 showS a characteristic(CN)stretChing band at(2240

Cm‐
1)and absorption band at(1720 and 1690 cm‐ 1)due tO(C=O)StretChing

vibration of ester and carboxylic acid,respectivelyo The spectrurn also shows a

band at(1550 cnl‐
1)corresponding to the stretching vibration of the azo group.

The IR spectrum of compollnd 131 showS a characteristic band at(1735 cm‐
1)

for the carboxylic ester moicty,while bands at(1715 cm~1),and(1685 cm‐
1)
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corresponding to the characteristic (C=O) of acetyl and carboxylic acid,
respectively. The band at (1530 cm-'; corresponds to the stretching vibration of
the azo group, and the broad band at (2600-3200 cm-r) refers to stretching
vibration of hydroxyl group. The 'H-NIlm. spectrum of compound [ll showed
signals at 6 (2.6 ppm) integrated for one proton, which was assigned for the
proton of the malonic group. Aromatic protons appeared as AB quartet at 6
(7.6-7.9) integrated for four protons. A signal at 6 (12.8 ppm) integrated for one
proton, may be attributed to the proton of the carboxylic acid group.

7.C 7.a
HH

X .c=N
rz.r xooc -( )-ru=ru-fx z.c

,/1, 
c=N

7.0 7.0

Hydrazons are easily undergoing cyclocondensation reaction with hydrazine
hydrate or phenyl hydrazine in boiling ethanol afford to the corresponding
pyrazoline-5-one derivatives of p-aminobenzoic acid. Thus cyclization of [1-31
with phenyl hydrazine yielded the corresponding products 14-61. On the other
hand reactions of [1-3] with hydrazine hydrate afford the corresponding
derivatives l7-91, respectively (scheme 1). The IR spectrum of compound

[4], shows the disappearance of the characteristic band of (CN) stretching
vibration at (2260 cm-r) and appearance of a band at (3400-3300 crnt)
attributed to the stretching vibration of ffi2) group and band at (1290 cm-t)
due to (N-Ph) stretching vibration which give a good indication for the
cyclization(rr). The U.V. spectrum of this compound, has l..u* (MeOH) at
(377 nm and 250.0 nm) due to (n-n*) transitions. The IR spectrum of
compound [6] shows the disappearance of the characteristic band of acetyl
carbonyl group and carboxylic acid ester at (1740 and l7l5 cD-'), and

appearance of a band at (1610 cm-') refer to (C:N )bond stretching vibration
and band at (1270 c--'; dre to (N-Ph) stretching vibration. The IR spectrum of
compound [8l,shows the disappearance of the characteristic band of
(CN)stretching vibration at (2240.*'), and appearance of two bands at (3300,
3200 and 3160 cm-') attributed to the stretching vibration of (NH, NH2) groups

and appearance of a band at (1647 .*'), due to (C:O) stretching vibration of
the ring system, finally the band at (1610 cm-'; is due to (C:N) stretching
vibration. The IR spectrum of compound [9], shows the disappearance of the
characteristic bands of the acetyl carbonyl group and carboxylic acid ester at
(1735, 1715 cm-'), and the appearance of strong bands in the (3450 .--'),
attributed to (N-H) stretching vibration and the bands of (C:O) carboxylic acid
appeared at (1680 

"--'), 
pyrazolinone ring (C:O) stretching vibration appeared

at (1650 cm-l) and (OH)" appear at (2600-3300 cm-t). On the other hand, in
compounds [4, 5, 7, and 8] we noted the disappearance of (CN) stretching
vibration band at (2200 cm-r) and appearance of bands at (3400-3300 cm-t)
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attributed to the stretching vibration of NH2 group. The tH-NIl4R spectrum of
compound [6] showed a singlet at 6 (2.3) ppm integrated for three protons
assigned for the methyl group protons. The signal at 6 (2.31) ppm integrated for
one proton of the pyrazol ring. Aromatic protons appeared as AB quartet for the
p-substituted ring at (7.7-8.0) ppm, (7.9) ppm as doublet, (7.46) ppm as triplet,
(7.46) ppm as triplet and (7.23) ppm as triplet for the other ring. A signal at 6
(13.2) integrated for one proton, for the proton of the carboxylic acid group.

)--< 1 ,"r.".trt.z Hooc -< )-N:N--ff
,:, o/_,u_fr

I

?.r H.Jil-\-H 7.9

,.."'Y^ '',,"

The mechanism of cyclocondensation reactior, *u, be outlined as follows:
一
）

H°°C命
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い。

罐ON≒kR ●ompound 101, 191

Scheme(3)

The IR spectrum of compound 1101 ShOWS the disappearance of the

hydroxyl group of the starting material and appearance of the new(C=O)

band at(1780 cm‐
1),for the acetyl chloride.The spectrtlm also shows an

absorption band at(700 cm‐ 1)referring to(C― Cl)band(12).The U.V.

spectrum of this compound,has,塩 ax(MCOH)at(240 and 344 rlm)
responsible for(π ―π・).The IR spectrllm of compollnd[111,ShOWS an

absoTtion band at(1700 cm‐
1)for(C=O)Stretching vibration which appears

at(1780 cm‐
1)in the acid chloride der市

at市es and at(3300)for(N…H)and

(3450‐3500 cm‐
1)for lNI12)StretChing vibration.The SchinPs bases l12-15]

have been synthesized by the condensation of 18]with apprOpriate aromatic

aldehydcs or ketones in thc prcsence of absolute ethanol as a solvent.  The

IR spectrum of compound l12],shoWS the characteristic band at(3300 and

3165 cm‐
1)duetO NH)stretching vibrations,at(1658 cm‐ 1)fOr(c=0)Of

amide group and at(1635 cm‐
1)due tO(C=N)stretChing vibrationo Other
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bands of the synthesized Schiffs bases [12-151 are listed in table (2). In
general the thiazoline-4-one have been obtained by treatment of the

corresponding Schiff s bases [12] and [f3l with mercaptoacetic acid in dry

benzene as a solvent. The IR spectrum of compound [17] revealed a strong

band around (1710 cm-t; for amide carbonyl group of thiadiazole-4-one and

(1690 cm-'; for the carbonyl of the pyrazolone ring. The IR spectrum of
compound [18], shows absorption band at (3350 c--'; *hich corresponds to

(NH) stretching vibration, the spectrum also shows a band at (1640 cm-t)

due to (C:N) stretching vibration. Another band for (C-O-C) stretching

vibration appears at (1180 cm-t). The U.V. spectrum of this compound, has

)"."*(MeOH) at (410 nm and 289.0 nm) due to (r - zr*) transition.

一【
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TI 2:S l data forbleable‐ -18

Compound
Number

UV
L-
(nm)

v(C=o) v(C=N)
N(N=N
)

v(C-H)al v(C-H)ar Others

1 17CXl(add) 1570 ¨̈ 3080
260Cl‐ 3200(OHla
2260rC Nヽ

1720(cstCry

1690(acid)
1550 (2950)a鋤

(2850)sy

2240(C=N)
2600‐ 3100(OH)

1735(cstcr)

1715(acctyl)

1685(acid)

1530 (2970)asぅ

(2850)sy

2600‐ 3200 0Hlst

1680(add) 1623 1540
2950 asy

2850 sy
3050

340C13300(NH2)●

26C10‐ 31000H)a
1290oヽ‐Ph)

1650(五ng)

1690(aci0

1610

hterfere

with C=C
1540

(2950)asン

(2800)sy
3070 2600‐ 3600(0‐ H)

1310(N‐ Ph)

6
1650(血 g)
1685(acid)

1610

htcrfcrc

with C=C
1535

(2900)aSン

(2800)sy
2600‐ 3200(0‐ H)
1270oヽ‐Ph)

7 1650(add)

1620

mterfere

with

C=C

1560
2950 asy

2820 sy

34003500

(NH′NH2)●

2700‐ 36CXl(OHlst

8
16471ring)

1680(acid)

1610

intcrfcre

with C=C
1540

2950 asy

2800 sy 3070
2600‐ 3600(0‐ H)
3400‐ 3500(ヽa12)St

1650(Hng)

Intcrfere恥i■

1680(acio

1620

lnterferc

with C=C
1580

(2920)asぅ

(2850)sy 3090

2600‐ 3300(0‐ H)
Intcrfere with

3450oNH)st

1780

1660(軋)

1610

lnterfcrc

with C=C
1550 (2950)as】

r2800ヽ sv

700(C‐ Cl)st

3350o‐H).

320
1700

1ntcrfcre、will

1685(血 g)

1610

lnterfcrc

with C=C
1555

(2970)as)

(2820)sy
3080 3450‐ 3500oヽ IDst

3300 oaH)st

1658 1635 (2995)asぅ

r2850ヽ sv

3165‐ 3300o‐H).
1360.1515 NOn.,

316
215

1650 1550
(2950)as,

(2850)sy 3250(N‐ H)"

333 1655
1620

1ntcrfcrc

with C=C
1545 (2950)as〕

(2820)sy

3075
3230o‐H).

290 1665 1550 (2940)asぅ

(2800)sy

3300‐ 3425oヾ H2)st
lnterfcrc with

3275(NH)st

1705

1680
1520 (2960)al

1710(■ia)

1690(alnid)

Intcrfcrc、liul

1685 (Hng)

1660 1550 (2950)al

1640

(Hng)

1640
interfcrc

with C→
1550

(2970)asy

(2800)、

1180(C‐ 0‐ C)“
2750(SH)"
1200(C=S)st

3350 CNH)

し
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.1. clli_l rl.r)lfLo &L,/t-r':L-lJsll J-illoi rrlrlr."lg-_.! a5 sr.tl _,rrL -,+sl.''-rll lu.J d
l"tiJl ,lJ*.ll i,,.il dJ.Li ,",r1 .cl-.;r Jl rrJlJCYl iir- C. c+Y:r+^Yl .'fr)t ,-tU.tl e6U &lii Dl,i

.4+llJ-rJsll dLi-,p _,)gi;., ,l'itl il_rll qfJtlt -+^ll d' ,-1.,' lt 6a:t-;Jt - i;*11

meq./g 6.65 g3Li AIIJX iJl ,-ti .*-.,-r 4ili*,ol J+ijJ 'Jrill clt3.ll l.AIl +t-,'j--r'Flta-ll crS d
. meq./g 3.05 g;t+ q;.lll sl-Yl ,-+Y;p.Yl eft-il i-Jt ' ;'" g ,g.Jl

,!.Ll i i-lill it+Jl ,jJt il*lr HPLC + .rB l'. ll trti^ll iYjilt u,. rJ^c s! cr,lill _.;r'tll ll+.1i
-c+Y*!l .:..c iL-lj tryptophan :histidine, phenylalanine, tyrosine & lll.Yl 4"1.^=Yl
i;+)l .pLaYl-rtrr-1 ,-rj r.rlSt pH= 8.6 t'&E,r pH:2.5 o.-ts q;l- d--L J.tE,'l.r'r...1 g9t1$!l
ii$ 3.10 tryptophanr'a'4:2.75 tyrosine ,4: 2.49 phenylalanine, ii3s: 2.18 histidine ojYts
J.j Jli pH= 8.6 g.uli ort- el--i Jrt,.l 'r.:...1 $o UIJ pH= 2.5 o.-t:.r.rL Cl-'-:^ -,rrt plrii*t rr,,

3.79 tryptophan-r ii*r 3.14 tyrosine ,A;.$: /.){ phenylalanins, iip.r 2.45 histidineclls jl+jrll
naphthalene, Acenophthene, anthracene, & r+r-,tS-rJ!rll i$LJl ,al+SJll dJ-l a:J .iiJir
pH: 2.5 methanol dlJFj. Jr" thij-l u,UlJ*JYLdr),r1.lt .r.r' iJ.-lr flourine .1 phenatherene
1.78, ii$.r 1.26 naphthalene qlYK ++r-jsrJA{ll qiLll c,!s-,^ll jl+isl u.j..rlSt pH:8.6 -r

so iiSr 2.82 flourinel ii+r 1.90 phenatherene, i!!: 1.54 anthracene ,ii;i.r Acenophthene

rrj Olj pH= 8.6 cp.rli o.rt- eJ -j. -,,J" tl)ij-l $c UIJ pH: 2.5 o.:.ts dL dJ-'.ri. -,rrL,.lsit
ii$ 1.74 anthracene ,ii;ir 1.95 acenophthene, 4i;tu 1.37 naphthalene gtS -,1$:sYl

.ii+ :.Zq flourine-r 1'$ 2.29 phenatherene,

ABSTRACT

A new stationary phase was prepared by adsorption of Alizarin Red-S solution on
Amberlite anion exchanger. The capacity of new prepared resin was 6.65meq./g which is
approximately twice as those of Amberlite resin, 3.05meq./g. The resulted polymer has

high rigidity with high stability and used as stationary phase for HPLC column. Amino
acids (histidine, phenylalanine, tyrosine and tryptophan) were examined with this column
with isocratic eluention distilled water adjusted pH at 2.5 and 8.6 as a mobile phase with
flow rate of L4ml/min and UV detection of 254nm. The retention times for histidine,
phenylalanine, tyrosine and tryptophan were 2.18 min,2.49 min,2.75min and 3.10 min,
respectively at pH 2.5. And when adjusted the pH of mobile phase at 8.6 the retention time.
The retention times for these amino acids were 2.45 min, 2.94 min,3.4lmin and 3.79 min,
respectively. Furthermore some of poly aromatic compounds, such as naphthalene,
acenophthene, anthracene, phenatherene and flourine were analyzed with this stationary
phase. The eluent 100% methanol and also adjusted pH at 2.5 and 8.6 and with the same
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condition of flow rate. The retention times for naphthalene, acenophthene, anthracene,
phenatherene and flourine were 1.26 min, 1.78 min, 1.54min, l.9min and 2.82 min,
respectively atpH2.5. and when adjusted the pH of mobile phase at 8.6 the retention time
The retention times for polyaromatic compounds were 1.37 min, 1.95 min, l.74min,
2.29min and 3.79 min, respectively.

INTRODUCTION

The packing materials have been developed in which the stationary phase is
chemically bonded to an insoluble matrix (solid support). BPC involved a
relatively non-polar stationary phase used in conjugation with polar mobile
phase to separate a wide variety of less polar solutes (1). Dohtsu(2) prepared
silica material modified with anthracene and phthalimide-containing groups
and used these stationary phases for the separation of monpnucleotide and
pentadecamer olignucleotides. They proposed that the nuclic base stacking
interactions were important for the separation obtained and proposed
directions for the further development of such stationary phases. Tanaka (3)
prepared alkylated stationary phases for reversed phase liquid chromatography
based on polymer particles with aliphatic backbones, having hydroxyl groups.
The chromatographic properties were examined in terms of steric selectivity
and its preference towered aromatic and saturated compounds. Polymer
support stationary phases were less hydrophobic than silica-based phases, but
it showed preferential retention of aromatic compounds. Snyder and
coworkers(4) showed that most samples exhibte significat changes in band
spacing based on solvent strength optimization. Fetizer and Biggs(5)
compared the elution strength of 11 common LC solvents using a maeker set
polycyclic aromatic hydrocarbons. With the exception of THF, they found the
pure solvent and blended mixtures behaved quite differently. The preference
shown by the polymer-based stationary phases toward rigid, compact
molecules over flexible and/or bulky molecules can be explained by the
contribution of the polymer network structure, to the retention process. The
polymer-based stationary phases showed greater variation of selectivity due to
changes in the composition of the mobile phase (1). In this work Amberlite -
Alizarin Red-S was prepared and used as a new stationary phase for HPLC
column. It is used for analysis of several arterial amino acids and poly
aromatic compounds. Isocratic and elution programs were applied for
separation as well as the percent composition of the mobile was studied.

v
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MATERIALS ADND METHODS

Equipments

High perfonnance liquid chromatography type Shimadzu ( Japan) which
consisted of a system controller model SCL-10 Avp, a degasser model DGU-
RA, a liquid delivery pump model LC-8Avp, UV-Visible detector model
SPD-1OAvp and Rheodune manual injector model 3298(USA) equipped with
5 prl sample loop was used. The HPLC system has been interfaced with
computer via a Shimadzu class-VP5 chromatography data system program
supplied by the manufacturer; Epsone LQ-300 Printer model P852A (Japan).

Shimadzu Fourier transforms infrared model FTIR 8300 (Japan) was used to
measure the IR spectra for resins. Combination glass electrode was used to
measure the pH of polymer solutions (Germany). Sonicator Sonerex model
Super RKl03H Mandolin (Germany). Two blank stainless steel columns of
dimentions 25 x 0.4cm (i.d.).

Preparation of triethanolamine- glycerol-maleate polymer:

Four grams of Amberlite resin was first rinsed with 50ml deionized water in
a l00ml beaker. A lOml of 2.9 x 10-3 M Alizarin Red-S was then added with
stining to the beaker. A lOml of 0.lM of NaOH solution was added deep-wise
to the content of the beaker with continues stirring. The color of the resin has
been changed from yellow to deep blue. The content of the beaker was led to
settle for period of time. The solution was then decanted and discarded. The
resin was washed few times with deionized water, then rinsed with ethanol
and dried in oven at 50"C over-nights and kept in decicator for further. The
FTIR spectrum for this resin was measured.

Preparation of standard:

A stock solution of lOOppm of standard amino acids and poly aromatic
compounds were prepared by dissolving 10mg histidine in 0.1M of NaOH and
diluted to 100m1 with distilled water. The same procedure was followed in the
preparation of phenylalanine, tyrosine and tryptophan stock solutions. Other
standard solutions were prepared by subsequent dilution of the stock
solutions. The solvent used to prepare these solutions before injection into
HPLC was the mobile phase employed for their separation. A stock solution
of 100ppm of standard polyaromatic compounds were prepared by similarly.

RESULTS AND DISCUSSIONS

Stationary phase in this work was done via adsorption of Alizarin Red-S on
amberlite resin in which produces a hard and rigid. The resin was identified by
FTIR in which the appearance of absorption band was different. The solubility
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has been examined using different solvents such as acetonitrile, benzene,
chloroform, dioxane, DMF, DMSO, hexane, methanol and water. It is found
that the polymer insoluble and undecompose in all the above solvents and it is
very stable. Column packing was done by using the slurry formed by mixing
4gm of resin powder with l5ml of deionized water and homogenized in an
ultrasonic bath and placed in the slurry reservoir and the column was packed
using down-flow packing system.

The study was carried out for the analysis of amino acids, histidine,
phenylalanine, tyrosine and tryptophan by using the amberlite-Alizarin-Red-S
column (25 x 0.4 cm). The retention times of amino acids gave a good sharp
peak using distilled water adjusted pH at 2.5 and 8.6. Each amino acid
injected alone and then made mixture of these compounds and also injected as
shown in figure 1. The capacity factor K for amino acids compounds
chromatographed on the Amberlite-Alizarin-Red-S column were ranged from
1.67-3.13 in pH 2.5 and 1.78-2.51 at pH 8.6 as shown in table l. These
indicate that good competitive interaction between these compounds and
stationary phase and mobile phase in both cases.

Table -1: capacity ( separation o factors and peaks asymmetry variation
with changing the pH of mobile phase for amino acids using Amberlite-
Alizarin-Red-S column (25 x0.4 cm (id)).

co■16ⅢⅢdζ じtenti6iti“ |
・  ltR■■・

911111サ
factor К

SIIⅢ b五
|lfactor α

Peaks
Asymmetry

Name ‐ヽlob●||

P,1,,|1専

HiStidinё 2.5 2.18 1.67 1.36

8.6 2.45 1.75 0.99

PIlnyl111ユ illl 2.5 2.49 2.16 1.29 1.09

8.6 2.94 1.98 1.16

Tyros■o 2.5 2.75 2.59 1.19 1.22

8.6 3.14 2.24 1.13 1.56

Tryp10pⅢⅢI 2.5 3.10 3.13 1.21 0,98

8.6 3.79 2.51 1.12 1.36

- Not detected
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The separation factor (o) values for histidine, phenylalanine, tyrosine and
tryptophan were ranged from l.2l-1.29 at pH 2.5 and ranged from 1 . 1 1- 1.13,
at pH 6.0, 7.0, 8.0 and 9.0 respectively. These variations in capacity and
separation factors of these analytes may indicate separation at the pH 2.5
buffer is the best pH buffer that can use for separating compounds. Also the
study was carried out for analysis of poly aromatic compounds, naphthalene,
acenophthene, anthracene, phenatherene and flourine by using the same
column. The retention times of amino acids gave a good sharp peak using
distilled methanol adjusted pH at 2.5 and 8.6. Each poly aromatic compounds
injected alone and then made mixture of these compounds and also injected as

shown in figure 2. The capacity factor K for poly aromatic compounds
chromatographed on this column were ranged from 1.26-2.82 in pH 2.5 and
1.37-3.12 atpH 8.6 as shown in table 2.

Table 2 Capacity K, separation u factors and peaks asymmetry variation with
changing the pH of mobile phase for amino acids using column.

- Not detected

The separation factor (o) values for naphthalene, acenophthene, anthracene,
phenatherene and flourine were ranged from 1.13-1.49 atpH2.5 and ranged

Compounds ｅｍ
ｌ
ｎＯ

　

Ｒ

ｔｉ

ｔ

ｎｅｅ Capacity
factor K

Separation
factor o

Peakslll

Asymmё try

Name lヽobile

phase pH

Naphthalene 2.5 1.26 1.12 2.48

8.6 1.37 1.61 1.08

Acenophthene 2.5 1.78 2.50 1.49 1.46

8.6 1.95 1.92 1.19 1.18

Anthracene 2.5 1.54 2.13 1.28 1.07

8.6 1.74 2.49 1.14 1.01

Phenathrene 2.5 1.91 2.47 1.16 1.61

8.6 2.29 2.81 1.13 0.98

Fluorine 2.5 2.82 2.76 1.13 1.76

8.6 3.12 2.51 1.12 1.98
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from l.12-1.19, at pH 6.0,7.0, 8.0 and 9.0 respectively. These variations in
capacity and separation factors of these analytes may indicate separation at the
pH 2.5 buffer is the best pH buffer that can use for separating compounds.

Quantitative analysis was studied from the construction of calibration curyes
for the amino acids and poly aromatic compounds. The linear calibration
curyes for these compounds are shown in figure 3 and 4. The linear equations
and concentration range with the detection limit using Amberlite-Alizarin-
Red-S column, eluent distilled water at pH 2.5 andpH 8.6, are listed in table 3

and 4.

Table -3: Linear equation, correlation coefflicient and detection limits for the
amino acids using two types ofpH buffer.

Eluent atpH2.S

ClmplⅢⅢOI ∵箕慮l‖T,
Li五Oar conc.

..Rang9‐ ‐

06rrelatio五

〇6ёfflё iё ttt

■●(D■■

DetectiO五|

1lⅢ‐11(|IⅢ)

IHi`tidi五| Y=92.806x+867.83 0.05-50 0.9993 0.05

‐
Phёnylllanill Y=4880.3x+8309.50 0.10…50 0.9996 0,10

Tryp“OLanl Y=3009.4x+386.86 0.10-50 0.9992 0.10

ITy●|¨| Y=26987X+736.83 0.05-50 0。 9998 0.05

Eluent at pH 8.6

ICI■101111 11■||IE41atiOI Li五ёarlConc:

||■ Range‐ |・

06rrelati6五 |

IC6efflciё it

l(R)|

IDёt`Otibil

lmi10plm)

Y=314.86x+983.59 0.05-50 0,9991 0.05

中
一ａ町ｅ

．

■
一

Y=11548x+1786.10 0.10-50 0。 9993 0.10

Tけptllhal Y=7124x+2995。 10 0.10¨50 0.9997 0.10

Ty,6Sill Y=31951X+9364.10 0.05-50 0.9996 0.05

"
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The slopes for the linear calibration curves using Amberlite-Alizarin-Red-S
column ranged from 92.806 - 26987 depends upon the kind of amino acids
when using buffer at pH 2.5. The correlation coefficients ranged from 0.9992
- 0.9998 with detection limit ranged from 0.05 to 0.10 ppm. while when
using buffer at pH 8.6, the slopes for the linear calibration curves of the
analyzed amino acids ranged from 314.86- 31951. The correlation
coefficients ranged from 0.9991 - 0.9997 with detection limit for the three
drugs was 0.05 ppm.

Table -4: Linear equation, correlation coefficient and detection limits for
the poly aromatic compounds using two types of pH buffer.

Eluent atpH2.5

Compounds Linear Equation
Y*:mX*+b

Linear Conc.
Range

correlation
coefficient

(R)

Detection
,imit (ppm)

Acenophthene y=29313x+29683.0 0.1-50 0.9996 0.10

Anthracene Y=17197x+2045.4 0.1… 50 0.9998 0.10

Fluorine y=50435x+49950.0 0.10-50 0.9993 0.10

Naphthalene Y=38271x+7304.9 0.10-50 0,9993 0.10

Phenathrene Y=77290x+3993.0 0.05-50 0.9990 0.05

Eluent at pH 8.6

Compounds Linear Equation

|

Linear Conc.
Range

correlation
coefiicient

(R)

Detection
.imit (ppm)

Acenophthene Y=29541x+21971.0 0.10‐ 50 0.9998 0.10

Anthracene Y=27343x+2945.4 0.10… 50 0.9997 0.10

Fluorine Y=50230x+5755.0 0.05‐ 50 0.9990 0.05

Naphthalene Y=38017x+14973.0 0.10‐50 0.9995 0.10

Phenathrene Y=77284x+4995.0 0.10‐ 50 0.9994 0.10

The slopes for the linear calibration curves using Amberlite-Alizarin-Red-S
column ranged from 17197 - 77290 depends upon the kind of poly aromatic
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compounds when using buffer at pH 2.5. The correlation coefficients ranged
from 0.9990 - 0.9998 with detection limit ranged from 0.05 to 0.10 ppm.
While for when using buffer at pH 8.6, the slopes for the linear calibration
curyes of the analyzed drugs ranged ftom 29541 - 77284. The correlation
coefficients ranged from 0.9990 - 0.9998 with detection limit for the three
amino acids was 0.05ppm.

Figure-l:Chromatogram of amino acids (1) Histidine 25ppm, (2)

Phenylalanine 25ppm. Using Amberlite-Alizarin-Red-S column, detection
wavelength254nrn, and using distilled water as mobile phase (A) Adjusted at

pH:2.5. (B) Adjusted at pH:8.6.
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Figure-2: Chromatogram poly aromatic compounds (1) Naphthalene
25ppm, (2) Acenophthene and (3) Flourine 25ppm. Using Amberlite-
Alizarin-Red-S column, ion wavelength 254nm, and using distilled
water as mobile phase (A) atpH:2.5. (B) Adjusted at pH:8.6.

バ

へ

ξ
′
う
乙

―
摯
‐―
ド

A



Preparation ofnew HPLC stationary phase and study oftheir chromatographic performance towered the
separation of amino acids and poly aromatic compounds.

Noor, Shahbaz and Hadeel

¨

ｍ

ｍ

ｍ

ｍ

ｍ

ｍ

ｍ

ｍ

ｍ

。

９
（３
Ｅ
τ
８
く

…
lppm)

ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
。

●
３
Ｅ
Ｉ
●』く

∞
“
lppm)

α昴●・lpm)

枷
ｍ
ｍ
ｍ
ｍ
神
。

３
９
Ｅ
〓
〓
‘

― C・ い }

抑
ｍ
ｍ
ｍ
ｍ
ｍ
。

言
９
日
〓
２
ξ

∞nC(ppm〕

¨

輌

国

珈

帥

鰤

仰

珈

劉

仰

一
一ｏ
，
Ｅ
マ
‘
一く

OnC・ (ppm)

枷
¨
ｍ
ｍ
ｍ
枷
ｏ

●
Ｓ

■
τ
〓
く

∞nC・ (ppm)

A

Figure-3: calibration curves of amino acids using column, and using distilled
water as mobile phase (A) Adjusted at pH:2.5. (B) Adjusted at pH:8.6.

ｍ

¨

ｍ

ｍ

ｍ

ｍ

。

一
■
５
Ｅ
■
２
く

‐

126

し

Phrnylelrnln. Histldin●

Ph.nyhhnln. Tryptophan.

∞nCt(ppm〕



枷

¨

ｍ

ｍ

ｍ

ｍ

。

一
■
５
Ｅ
〓
●
』く

ｍ

ｍ

ｍ

ｍ

ｍ

神

ｏ

ヨ

二^
Ｅ
Ｉ
口
ξ

Ol0n3r,O50O
Glt96l

4

AL- Mustansiriya J. Sci

Figure-4: calibration curves of poly
using distilled water as mobile phase

pH:8.6.

Vol.2l,No 6,2010

A.

ヘ

aromatic compounds using column, and
(A) Adjusted at pH:2.5. (B) Adjusted at

127

¨

¨

ｍ

ｍ

ｍ

ｍ

ｏ

ｍ

了

Ｅ
■
２
ζ

ｍ
ｍ
ｍ
ｍ
ｍ
ｍ
ｏ

ヨ
ｇ
Ｅ
■
２
●

|

枷
ｍ
ｍ
ｍ
ｍ
ｍ
。

一
■
５
●
〓
●
一く

¨
ｍ
ｍ
ｍ
ｍ
ｍ
。
「

２
９

Ｅ
Ｉ
Ｑ
ξ

@cOpm)

ｍ

ｍ

ｍ

ｍ

ｍ

ｍ

。

一
ち
５
Ｅ
‘
‘
』‘

ffi.(ppm)

神

ｍ

ｍ

ｍ

ｍ

ｍ

。

一
ち
５
Ｅ
Ｉ
ｇ
ξ

l{rphthrbn!

01020∞ 4050
dE(Fh)

AccnophthronG

0t020r{050
dc lppm)

AcenophthEn.

Phenathrene Flourln.

0t020r$506
GtrFl



Preparation ofnew HPLC stationary phase and study oftheir chromatographic perforlnance to、 vered the

separation ofamino acids and poly aromatic compounds.

Noor,Shahbaz and Hadecl

REFERNCES

l.Raithwaitc,A.B。 ,Snlith,F.J."chromatographic inethods''Fourth edition,
Champan and Hall,London(1985)。

2.Dohtsu K。 ,Ohmori K.,Fukuda R。 ,Takenaka S.,Takagi M.,Analytical
Scicnces, 4,371(1988)。

3.Tanaka, N.Ebata T,Hashizllme, K。 , Hosoya, K.Araki, M., J。
Chromatography.475,195(1989)。

4.Snydcr L.,Qu詢 り M・ ,Gttch A.,Jo Chrlnatogr。 ,24,33,(1989).

5.Fretzer J。 ,Biggs W.,Jo Chmatographia,27,118(1989)。

' tf i u .,

ヽ
い

128



ハ

AL- Mustansiriya J. Sci Vol. 21, No 6, 2010

of Vitamin C,Simple and Rapid Method for Determination
in pharmaceutical Preparations .
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ABSTRACT
This study is simple and rapid method for determination of vitamin C in any pharmaceutical

preparations (Tablets or capsules) by titration with a sutabile titrant (Sodium N-chloro-4
toluenesulfonamide trihydrate ) chloramine -T in the presence of potassium Iodide and starch
as indicator. If the solution contente sulfite or sulfhydryl compounds interfere severely, but if
the solution content zn*2 ,Fe*2, ca*2 does not interfere . wten using masking agent by a
preaction with 2- furfuraldehyde and acrylonitrile, respectively. In this study Mixture of sulfite
and cysteine are analyzed too .

INTRODUCTION
Vitamin C we can determined by much methods (1,2), chemical method for the

determination of vitamin C are based on the reducing properties of its 1,2- diol
group('). A number of these methods have been reviiwed . Oxidation with 2,6-
dichloro phenolindophenol is the extensively used method , however it is vitiated
by the susceptibility of the dye to react with other reducing materials , like
glutathione and cysteine , which are frequently present in biological fluids ,Fe-t2
which is particularly found in food stuffs (3) or sulfite commonly added as a
preservative in soft drinks . Titration with N-bromosuceinimide has been reported
to tolerate Fe*2 14,5; , albeit the reagent is only unstable and reacts with cysteine
, glutothine and sulfite (6) .

We can used chloramin -T as titrant for determination of Vitamin. Test solution
are titrated in the presence of either acidified potassium iodide and starch .

Iron(II) does not interfere in this method but sulfite interfere in this method . but
when treatment the solution with acrylonitrile before titration to mask sulfite and
sulfhydryl compounds ( sulfite and sulfhydryls both can be nonreducing by
aprereaction with acrylonitrile ).

In the presence of these subslance we can determination of vitamin c (8,9) .

MATERIALS AND METHODS
Reagents and Apparatus
All stock solutions were prepared by using analytical grade reagents from

BDH company - Inthis study the UV. spectrophotometer used was a Perkin -
Elmer model 3058. PH-metter used was Philips model 2l2K .
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Standard solutions of the compound were prepard by dissolving the amounts
of high purity materials in deionized water , solution of vitamin C were slardized
by titration with 2,6-dichlorophenolindo phenol of sodium sulfite with iodine and

of sulftrydryl substances with O- iodosobenzoate (9,10,11) Solution of 0.2 M
chloramine - T prepared by dissolving 5.629 of sodium N- Chloro -4-
toluenesulfonamid trihydrate in two liters of water and standardized
iodametrically (8) . Phosphate buffer (PH: 7) was prepared by dissolving 58.8 g
grams of dipotassium hydrogen orthophosphate and 22.05 grams of potassium

dihydrogen orthophosphate in one liter water (10).
Sodium tetrathionate 0.025 M , was made afresh by titrating 50 ml of 0.2M

sodium thiosulfate with 0.05 M iodine to the first appearance of iodine color
which is bleached by dropwise addition of lx 10-2M thiosulfate , this solution
stored in a dark bottle .

Procedure:
Two tablets or one of the capsule from any pharmaceutical preparations was

stirred with about 50 ml of deionized water which containing two drops of glacial
acetic acid . After 10 min. the residual precipitate is filtered and washed by l0 ml
deionized water .

The filtrate is diluted to 40 ml in suitable flask and mixed with 0.6 gr KI , Two
small drops of starch , and 1 ml of 0.2 M HzSO+ and titrated with 0.02 M
chloramines - T to the appearance of a blue color .

* : T ablets , a: capsules , b: Average of five determination .

Determination of Vitamin C in Presence of sulflrydryl substances .

A 10 ml of solution is treated with 5 ml of phosphate buffer and one drop of
acrylonitrile . The mixture left for l0 min, when sulftrydryl substances are present

with vitamin C . The contants are mixed with 10 ml of 0.05 M HzSO+ , 0.4 gr KI ,

and two drops of starch and titrated with 0.05 M chloramines - T to a blue color .

Determination of Vitamin C in Presence of sulfite .

A 10 ml of Test solution is treated with 4 ml of 2- furfuraldehyde and

allowed to stand for about 12 min.. The mixture is diluted to 20 ml and mixed
with 0.4 gr KI , one drop of starch , and 3 ml of 0.05 M HzSOa . The vitamin C is

titrated with 0.05 M chloramines - T to the appearance of ablue color .

「
）

I

RESULTS AND DISCUSSION
Table -l: Vitamin C take and found in pharmaceutical preparations .

No. Sample Content Name Vitamin C taken mg(b)
Vitamin C
found mg

Paracetamol 500 1ng Panacare* 3.5 3.45

Mefenamic acid 500 1ng Mefril-500* 1.5 1.5

Ibuprofen BP 400 1ng Jazofen‐ 400* 1.5 1.48

Diazepam 5ms Valiapain‐ 5* 2.5 2.47

Omerprazol 20 1ng A prazole - 20 u
2.5 2.36

Cebexin 500 me Cebexin u
1.5 1.40
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No.
Weight of vitamin
C taken (me)

Sulflte   added

(mg)

Vitalnin C

Found(mg)
Masking agent
(ms) CV

3.25 4.68 4.59 0.4m2 0.45
4.61 7.85 7.79 2‐ furfal 0.42
6.24 5.21 5.20 Aldehyde 0.30
8.52 3.50 3.36 Four 0.81

10.14 4.88 4.65 Each sample 0.79

ミ
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Table (2) vitamin C found is average of three determination, CV: coeffrcient of
variation.

Determination of Mixture of vitamin C with cysteine and sulfite.

To determine atotal of three compounds , an aliquot of mixture (10 ml) is
mixed with 5 ml of phosphate buffer and 12 ml of tetrathionate . The contents are
shaken for two min. and then mixed with 0.4 gr KI, one drop of starch , and 4 ml
of 0.05 HzSOa and titrated with 0.02 M chloramines -T to a blue color . A second
aliquot of mixture is treated with 5 ml of 2- furfuraldehyde for 12 min. to tie
sulfite.The above method using tetrathionate is repeated to yield atotal of vitamin
C and cysteine (sec. titer). Sulfite is obtained by difference of (first titer and th
second). Athird but equal aliquot of mixture is reacted with I ml of acrylonnitrile
and there after mixed with 4 ml of 0.05 M HzSOa, 0.4 gr KI, and one drop of
starch and titrated with 0.02 M chloramine-T to a blue color to yield vitamin C
alone (titer III) . Cysteine is obtained from the difference of titer II and III .

Table-3: Determination of Mi C with sulfite and

Chloramine-T reacts with hydroiodic acid to yields iodine (rr) which reacts
with vitamin C , in this case dehydroascorbic is formed .

CH3C6I{4SO2NNaCI + zHI - CHTCoFI+SO2NH2 + NaCl + Iz

*-? 
_ f -R'+ I 2+R -fi -fi -d *zHr

oHoH o o
Substances which do not interfere with either indicator when present up to l0-
fold molar excess of vitamin C include, urea , FeSo+ , starch citric acid , lactose ,

tartaric acid , and maleic acid sulfanil amide , hydrazide and cystine when present
in the not interfere when iodide and starch are used but vitiate the results badly

a n rxtures of vrtamrn C with sultite

No

mg taken mg found
Sulflte

I

Vitamin C

II

Cystine
III

Sulflte

I

Vitamin C

II

Cystine
III CVI CVrr CVur

3.24 2.1 5.20 3.22 2.01 5.12 0.05 0.09 0.02
2.65 3.2 7.05 2.68 3.15 6.85 0.12 0.30 0.25

3.54 4.5 8.50 3.57 4.35 8.42 0.30 0.25 0.32
4.62 6.7 10.10 4.61 6.65 9.56 0.25 0.35 0.41
2.75 7.9 12.62 2.68 7.85 11.98 0.4 0.42 0.32
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with methyl red and bromide even when present in traces . Amounts equal to that

of vitamin C of 4- hydroxyl benzoic acid , salicylic acid and N- acetyl -4- amino

phenol high results when methyl red and bromide are used but can be to lerated

up to 20- foldmolar excess of the determinant with the other indicator

Thiosulfate , thiourcay sulfide and other strongly reducing species , a.g.

hydrazine and hydroxylamine interfere with indicator Sulfite forms ausual

complex with 2- furfuraldehyde or acrylonitrile by nucleophilic addition to
activated zu orbital of carbonyl or olefinic group (C:O),(C:C-) yielding anon

reducing product . Formaldehyde reacts with vitamin C affecting its reducing

properties and therefore cannot be employed to tie sulfite .

Sulfhydryl substances undergo cyanoethylation with acrylonitrile via the same

mechanism.
RSH + CHz: CHCN ---+ RSCHz - CH2CN

The reducing thiol group is blocked . Alkali hydroxides and tetra alkyl

ammonium hydroxides are powerful catalysts for cyanoethylation (12,13) but in

ther presence vitamin C deteriorates .

Phosphate buffer of pH : 7 was found to catalyze the reaction , although less

readily ( 2 min. with hydroxides as compared to 15 min. with phosphate buffer),

but the vitamin C is unaffected .

Glutathione when present with vitamin C can be oxidized smoothly to its
disulfide when potassium iodide and starch are used .

2GSH+12 Starch

If potassium bromide and methyl red are employed the oxidation goes further

yielding a sulfonic acid (14) .

GSH + KBr + 3HzO - GSOIH + 6HBr + 6K+
t

A method based on these two reactions of different stoichiometry has been

reported to arralyze mixtures of vitamin C and glutathione or cystine however ,

inaccuracy results due to the difference between a small and alarge titer ' This is

avoided in the present method by blocking the thiol group through

cyanoethylation cysteine gives variable recoveries when determined under the

ctndition used for glutathione . This is ostensibly due to the ready conversion of
cysteine to a number of oxidation states the tetrathionate method has been found

to determine cystine accurately , the reaction being (15) .

CySH r SaO62- - CySSzO3- + S2O32-+ H*

The thiosulfate liberated in an amount equal to that of cysteine is infact titrated

so that measured amounts of tetrathione need not be added provided there is a

sulficient excess to complete the above reaction . In Table (l) results are given

for the determineation of vitamin C in Pharmacetutical preparations and
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compared with those obtained by using N- bromosuccinimide . Quantitative data
for the titration of vitamin C in the presence of thiol and sulfite are given in table
(2), where as results for the analysis of theire mixtures arepresented in tables (3).
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ABSTRACT
siinple,rapid and sensitive inethod for dete11llining the concentration ofcarboxyHc acid group

by reaction of this group with potassium hydrogen sul■ de titration and titration with silver

nitrate in roonl temperature using silver/sulflde electrode.This method applied with
phamlaceutical l materials(Asprin,Locaslen,White)with recovery.

INTRODUCTION
The carboxyl group, COOH, presents in organic compounds may be determinated

by numbers of micro methods.
1. Acidic methods (Direct Neutralization) which preferred by Calkibs (1) is the

direct titration of the organic acid with standard alkali:
RCOOH + NaOH: RCOONa + H2O

R (COOH)x * X NaOH : R(COONa) + X H2O

where R is either aliphatic or aromatic
The method gives not only the amount of carboxyl, but also-called neutralization
equivalent, or number of grams of substance required to neutralize one liter of
normal alkali. The neutralization equivalent is equal to the molecular weigh

divided by the number of acidic groups present.

2. Chromatographic methods
Block (2) described the estimation of the amino acids in paper chromatography.

The quantity of colour -as measured by a simple photoelectric densitometer -
developed by ninhydrin or other reagents in each spot of these chromatograms, is

proportional to concentration of the substance in that spot. This observation had

been used as a basis of estimation of the amino acid in less than 0.1 mg of casein

nitrogen, the chromatographic methods used for the separating amino acids.

Clabron (3) determined lactic and succinic acids in foods using : ether extraction,
precipitation of barium succinate in 80% alcohol, isolation of lactic acid from the

filtrate and succinic acid from the insoluble fraction by partition chromatography,

titration of the acids with barium hydroxide, and identification by microscopic
examination of the barium salts.

The small amounts of volatile fatty acids containing four to ten carbon atoms

were determined by semimicro methods based on the principle of the

chromatographic methods.
3. Colorimetric methods

,

"
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Bergold (4) described a quantitative colorimetric method for the
determination of glycolic and oxalic acids, devised from the sensitive qualitative
spot test based on the colour produced with 2, 7- dihydroxy naphthalene in acidic
solution, and determination pyruvic acid in blood and urine using colorimetric
procedure.

Nekhorocheff and Wajer determined citric acid by micro-color procedure
while Gordon determined citric and other o- hydroxy carboxylic acids by indirect
colorimetric micro-oxidation (KMnO4). Pratt and Corbitt (5) determined
desoxycholic acid in the presence of certain other bile acids.

Tsao Baumann and other workers determined lactic acid in urine by
oxidation to acetaldehyde which was measured by colorimetric means. The
colorimetric micro-procedure described the simultaneous determination of
pyruvic and o- ketoglutaric acids in mixture. The yellow colour of the 2, 4-
dinitrophenyl hydrazone and the red colour with alkalis were measured.
4.Electrical methods
Furter and Gubes(5) make of conductivity cell with 5-30 mg.Sampie in 10-14 ml
initial volume and titrate with 0.1 N aqueous sodium or lithium hydroxide. The
solvent is aqueous ethanol chosen in such concentration as to provide the
maximum initial dissociation ofthe minimum hydrolysis the acid ,and the
minimum solution of the resulting, for moncarboxyl,25-75%ethanol is used for
dicarboxl, absolute ethanol,and polycarboxyl,85-95%ethanaol.The results give on
14 mono carboxyl, 6 dicarboxyl ,and 1l polycarboxyl(3-5carboxyl),theerror
rangeing from 0.1-3.0%of the theoretical
S-Other methods
Carboxylic acid group, ndy be determinated by "P- NMR spectroscopy(1)

,NrR-PLS-R(8) UV(9) .

MATERIALS AND METHODS
Carboxylic acid immediately disengage hydrogen sulfide gas from aqueous

potassium hydrogen sulfide solution (mole per mole
RCOOH + KSH -+ RCOOK + HzS

The reaction was carried out at room temperature with a known sulfide
concentration. After the reaction was completed, the remaining sulfide was
potentometically titrated with silver nitrate using the silver /sulfide electrode

results
within +1% of the theoretical were obtained

Lead perchlorate solution
0.1M orion cat. No. 94-82-06 for titration of sulfide standard solution.

Sulfide standards were prepared from a stock solution of saturated sodium sulfide
by dissolving approximately 100 g reagent - grade Na2S. 9HzO in 100 ml
distilled water then shacked well and let to stand over night store tightly
stoppered bottle.

Weekly sulfide standard solution was prepared by mixing l0 ml of the
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stock solution with 500 ml SAOB II and diluting to the mark of lL volumetric
flask with distilled water. To determine the exact concentration , l0 ml of the

standard titrated with 0.1 M lead perchlorate and calculated with
(C:3200(V,, Vr) ) where V1: volume of the titrant end point Vr: volume of the

standard (10 ml)
The other standards daily prepared by serial dilution of the weekly

standard to-fold dilution, 10 ml of the standard with 45 ml SAOB II were diluted

to 100 ml with distilled water.
Procedure:
1. Accurately 0.1-4 gm of the carboxylic acid weighted, dissolved in 2 ml of bi-

distilled water and 1.0 ml added of the potassium hydrogen sulfide reagent (

aromatic carboxylic acids do not dissolve in water but become soluble upon the

addition of the alkali sulfide reagent).
2. 40 ml of bi-distilled water added with stirring for 4 minutes.

3. The silver/ sulfide and reference electrodes system immersed in the solution

with nitrogen gas.

4. Titration with 0.01 M silver nitrate solution was carried out.

5. Blank was carried out under identical condition.

RESULTS AND DISICUSSION
Table-l: Determination of the COOH group in the blank

mV Volume mV Volume
‐425.2 0.0 ‐182.3 3.0

‐311.2 0.5 -136.6 ‐3.5

‐275.9 1.0 ‐75,6 4.5

-259,7 1.5 ‐2.1 4.5

…220.3 2.0 +13.4 5.0

…212 2.5

Table(1)shOW thatthc increasing in volume ofthe blank i,creases the voltage

measurement duc to foll.lation of silver sulflde from the reaction silver nitrate

HOH+KSH¨→ H2S+KOH
KSH+2AgN03~→ AgS+KN03+HN03
Resid

Table-2:Salicylic acid titrate wih O■ M O
mV Volume

OfAAN03
mV Volume

OfAgN03
…312.6 0.5 ‐21314 3.0

-292.0 1.0 ‐96 3.5

-274.3 1.8 ‐35 4.0

…265.7 1.5 ‐1.2 4.5

-260。 1 2.5

Calculate the Carboxylic content according to the relation     ,

COOH%=45*M*(Vb‐ Va)*100/W
Where Vb Va and volume(ml)Of SilVer nitrate consllmed in the blank and
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able-3 lC acld tltrate wlth u.u I M sllver rutrate so

MV ml ofAgNO:
-320 0.0

‐295.3 0.5

-262.5 1.5

‐201.9 2.0

-87.9 2.5

-3 1.3 3.0

-2.5 4.5

+1.6 4.55

i

Determ ination or rhe carboxv l ic Gro up'' **"ffiil":ff 
*' :ffr:: Abtesam and Lamiaa

experiment, respectively,M the molarity of silver nitrate ,and Wis the sample

weight.
COOH%: 45*0.01 *(0.5)* 1 00/0.63 : 35.1Yo

where weight 0f sample:0.63 B, the elror: (0.5-1.1)% of the theoretical

this is result indicate the reaction is fast and complete and the salicylic acid which
contains carboxylic group reacts with potassium hydrogen sulfide to from the

acid salt and the reaction potdssium hydrogen sulfide reacts silver nitrate .The

volume of AgNO3 titrate in standard materials( salicylic acid) is less than the

blank because the of the residue of S-2 ion less than the blank (table 2)

I salicylic acid titrate with 0.01 M silver nitrate solution

Weight of the sample : 0.85 g , The results with +1.5% of the theoretical value

In table (3) the acetyl salicylic (ester) had more error value than the its acid

because the of its weakly dissociation .

Application: the analytical method used was applied on drugs as illustrated in
table (4).
Table-4: Application: the analytical method used was ied on druss .

Name of drug
C00H%theatrical COOH%

oractical
Recovery

Asprin 0.03 0.0298 99.3

Asorin 0.07 0.0701 100.1

Locasalen 0.97 0.964 99.3

White 9% 8.97 99.6

Tabl (5)Determine cooH Group concentration by Standard curve

mV Concentration(M)

-765.3 lxl0*
-795.5 lX10‐

ι

-851.8 lxl0-'
-725.3 salicylic acid

Form table (5) standard curve can not be used to estimate in drugs and direct

measurement gave beffer because of low sensitivity and the concentration of the

sample is blew the LOD .

results.

^
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Synthesis and Characterization of Mixed Ligand Complexes
of Some Transition Metals with Alanine and 8-

Hydroxyqinoline
I Taghreed.H.AL-Noor,' Shatha.M.obed and 2Eqbal.R.Hana

'Chemistry Department, Ibn -Al-Haithem College of Education,University of Baghdad
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Mn(II), Co(ll), Ni(ll), Cu(ll), Zn(ll), Cd(ll) and Hg(II)

Jk-jYl sl-Jr uJ+i ilt )--ei (UV-vis , FT-IR , AAS) ,:i$ll crl-t-dl : i=6yl 5:trLlt crl\i- ll Ll> lJ
il- l+Jdll llJ-Jill 6 il. l+Cl . ,rK:'illJ

. l.6l^,J:+X,-, $l_r !+:l-r,! U.Li kJ c,!S_).Jl 
";+ 

c.r:lS il 6 L-b-ll c.llri-ll r:+r!yl+lt qlt ilt r*,ty p: t.S

ABSTRACT
The mixed ligand complexes of Mn(lI), Co(II), Ni(ll), Cu(ll), Zn(ll), Cd(ll) and Hg(II)

with alanine and 8-hydroxyqinoline (Oxine) were synthesized and characterized by FTJR
,spectra electronic, flam-AAS] along with conductivity measurements , solubility , melting point

, magnetic susceptipibility.
The synthesized complexes were tested in vitro for antimicrobial activity. The results

obtained indicated that some of these complexes are more active than with others.

INTRODUCTION
8-hydroxyqinoline (oxine) is well-characterized organic chelating ligand,

which can form covalent compounds with over 60-metal ions under controlled
pH-conditions ,and its preference for transition and heavy metal cations over alkali
and alkaline-earth cations is well known.(1)

Chemical properties of quinoline and its derivatives are of interest due to
their biological activity(2),coordination capacity(3) and their use as metal

extracting agents.(4)
A.Z.Ei-Sonbatai and Co-worker were prepared several new coordination

compound of Cu(II), Ni(II), Co(II), Mn(II), Fe(II), Sn(II), Hg(II), UOz and Fe(II!
with schiff base derived from 8-hydroxyqinoline and 2-aminophenol or 2-

aminopyridine .The ligand and the complexes have been characterization by
elemenial analysis, IR,UV, Hr-NIl,m. and C-r3 NMR spectra.(5)

Numerous complexes of amino acid -based schiff bases with various metal

ions such as Cu (II), Ni (I!, Zn(II), Pd(II), Sn (IV),V(IV), lanthanide ions were

prepared.(6-13)
Mixed-ligand transition metal complexes of Pt (IV) ions were synthesized,

where, Phthalic acid as a primary ligands and hetero cyclic amine bases as a

secondary ligands have been used, respectively.(14) Moreover, mixed-ligand
transition metal complexes of Ni (II) ions were also synthesized by the same way,
which, mentioned before except Ni(Il)ions used instead of Pt (IV) ions. Their
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conventional physical and chemical analysis had been done. Their anti-bacterial
and anti-fungal activity had been evaluated. Disc diffusion methods were

employed for anti-microbial assays against fourteen pathogenic bacteria (five gram

positive and nine gram negative) and fourteen frrgi. The complexes containing 8-

hyroxyquinoline as secondary ligand were much more microbial active than the

other complexes. In addition, the complexes; tP(NXPA)(a>l shows the highest

anti-bacterial activity against all bacteria tested (where, PA : CaFI+O+ and Q :
ceHNO)

In this paper we present the synthesis and study of some transition metal

complexes with paper we present the synthesis and study of some transition metal

complexes with 8-hydroxyqinoline as a primary ligands and amino acid
(L-alanine) as a secondary ligands have been used, respectively.

MATERIALS AND METHODS
a- Reagents and instruments: L-alanine and 8-hydroyqinoline were purchased

from (Merck) , metals chloride and solvents from (B.D.H). The reagents were used

without further purification .

b- Instruments: FT-I.R spectra were recorded as KBr discs using Fourier
transform Infrared Spectrophotometer Shimadzu 24 FT-I.R 8400s. Electronic
spectra of the prepared complexes were measured in the region (200- 1100) nm for
10-3 M solutions in DMF at 25oC using shimadzu-U.V-160 . A Ultra Violet
Visible- Spectrophotometer with 1.000 + 0.001 cm matched quartz cell. While
metal contents of the complexes were determined by Atomic Absorption
(A.A)Technique using Japan A.A-67G Shimadzu. Electrical conductivity
measurements of the complexes were recorded at25oC for l0-3 M solutions of the

samples in DMF using pw9527 Digital conductivity meter (Philips). Melting points

were recorded by using Stuart melting point apparatus.

The proposed molecular structure of the complexes were determinated by
using chem. office prog, 3DX (2004).

General Method for the Synthesis
a- Sodium-8-oxyqinolinate: [0.145 gm, lmmol] 8-hydroxyquinoline (QH) with

[0.04 gm (lmmol)] sodium hydroxide in ethanol was deprotonated according to the

following reaction: (scheme -l)

‐「N綱L型型生_ +H20

scheme -1 : sodium-8-oxyqinolinate

ヽ
）
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b- Sodium alaninate:
hydroxide in ethanol
(scheme -2)

[0.089 gm(lmmol)] with [0.04
was deprotonated according to

Vol. 21, No 6, 2010

gm (lmmol)l sodium
the following reaction

c- Synthesis of complexes: An aqueous solution of the metal salt was added to the
solution of the ligand in ethanol respectively using stoichiometric amounts (1:l:1)
(metal: ligand: ligandxM:Q:A) molar ratio, the mixture was stirred for half an hour
at room temperatue, crystalline precipitates observed. The resulting precipitates
were filtered off ,re crystallized from ethanol and dried at room temperature
according to the following reaction : (scheme -3) :

otr 
o

\-o, \\
/ "' -.ruon-il99l- Fo*" *Hp--1 _Jt*, 

\r,

scheme -2 : Sodium alaninate

M = Mn(lI), C(II), Ni(ID, Cu(ll), Zn(ll), Cd(ll) and Hg(ll)

scheme -3: Synthesis of the mixed complexes

The antibacterial activity of the synthesized complexes was determined in
vitro using paper disc method (agfi plate diffusion method) against four
pathogenic microorganism viz., Staphylococcus aureus (Gram +ve) , Salmonella
typhi (Gram -ve), Escherischea coli (Gram -ve) and Bacillus cereus (Gram+ve).
The solvent used was dimethyl sulfoxide (DMSO)and sample from 1 to 200
pglml. were used. The plates were incubated for 24 hours at37 C0 and after 3-
years.

RESULTS ANDDISCCUSSION
The Physical properties listed in Table (1). All the complexes are colored,

non-hygroscopic, and appears as powders with high melting points .They are not
soluble in water. All complexes dissolved in DMF solvent.
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The molar conductance values of the complexes in DMF at 10-3M

concentration are found to be (2.23 - 15.38) pS.cmr, indicating their non-

electrolytic nature.( I 5)
The atomic absorption measurements (Table-l) for all complexes gave

approximated values for theoretical values.

The Electronic Spectra
The electronic spectra of all compounds (Ligand and complexes) are listed in

(Table -2) figs (1-3) together with the proposed assignments and suggested

geometries. The spectrum of the free ligand (Ala) in DMF solvent show two high

Intensity band in wave length fO4 nml3Z.Se+ cm-t;t max (391 l.mol-1.cm-r) and

277 rtrr^.(36101 cm-r) e max (343 l.mol-'.cm-')assigned (n--+n*) and (t+ n*)
transition respectively .(16,17) and the spectrum of the free ligand (8, HQ) in same

solvent show signat it Ztl nm (31545 crn-'; e max (200 l.mol-r.cm-r) assigned to

the (n-+ n*).
The (UV-Vis) spectra of the all complexes displayed absorptions at (213-342)nrrt

assigned for ligand field

In the Mn(CrzHrzNzO:) ComPlex:

Exhibits additional (for ligand field) broad peak at (400nm) (25000.*-'),
which assigned to (6 A1--+4T2) transition in a tetrahedral geometry ' Q6,17)
In the Co(C12H12N2O3) Complex:

Showed another two peaks , the first weak peak at (352 nm ) 25409 crn' is
due to the (Charge. Transfer) , while the second weak broad peak at (a15nm)

(24096 cm-';was assigned to (aT1, -aAz)transition in a tetrahedral geometry .(16)

In the Ni(Cr2Hl zNzOr) ComPlex :

Showed another two peaks, the first weak peak at (357 nm) (23011 cmr; is

due to the (Charge. Transfer) while the second weak broad peak at (a00 nm)

(25000 cm-,; was assigned to (Bzg - B1r) transition in a square planar

geometry.(16)
In the Cu((CrzHrN2O3) ComPlex:

Showed another-two peaks, the first peak at (351 nm) (28490 cm-'; is due to

the (Charge.Transfer), while the second weak broad peak at (al5 nm) (24096 cmt)
was assigned to (2E--+2T2) transition in a tetrahedral geometry.06,17)

The complexes [Zn(CrzHrzN2O3)],[(Cd(CrzHrzNzOr)] ald [Hg(C12H12NrOr)]
exhibited an additilnui *"u[ peak-at'<ljSnmlt 28169cm-1),(:S+nm)(26041cm't)

and (387nm)(25539.79cm-'; was assigned to the charge transfer (C.T). The

geometry of the complex are tetrahedral.(17)

Transition Mctals with Alaninc and 8‐

>
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く8,3?3.)
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Fig. -1: Electronic Spectrum L-alanine

Fig -3: Electronic spectrum of complex Mn(Cr2Hr2NzOl)

Infrared spectra and mode of coordination :

The most important infrared spectral bands that provide conclusive structural
evidence for the coordination of the ligands to the central metal ions .

The characteristic vibrations and assignments of ligands (QH) and (Ala) and
their complexes as KBr spectrum discs are described (Table -3) , Figs(4-6 )

The infra red spectrum of free ligand (Ala) exhibited a strong band around
(3378) cm-r that corresponds to the stretching vibration of v(N-H) i v(O-H), while
another strong absorption band at (1618) cm-r is appeared which could explained
as v(OCO) asym where the v(OCO) sym was noticed at (141l) cm-r. An important
feature of infra-red spectra of metal complexes with 8-HQ is the absence of the
band at (3240-3047 )cm-rdue to the O-H stretching vibration of the OH group of
HQ (18). Fig (a). This observattion leads to the conclusion that the complex
formation takes place by deprot0nation of the hydroxyl group of HQ moiety .

く糞′
=?8_》

20● _‐           五●‐.`モ 再員メ●■■[し    ■8●●贅彗

Fig- 2: Electronic Spectrum of 8-hydroxyqinoline
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Charles et al.(19) reported that for several metal complexes with HQ, the v(C-O)

band is observed at -ll2o cm-r. The position of this band varies depending on

metal complex under study. A strong v(C-O) band observed at -1104 cm-l

indicates the presence of oxine moiety in the complexes coordinated through its

nitrogen and oxygen atoms as uninegative bidentate ligand.(l8) The v(C:N) mode

observed at 1577 cnr'rin the spectra of free HQ ligand is found to be shifted to

lower wave number i.e. - 1500 - 1497 cm-l in the spectra of complexes. A negative

shift in this vibrational mode on complexation indicates the coordination through

the tertiary nitrogen donor of HQ. Some new bands of weak intensity observed in

the regions uro*d (648 - 630) cm-t and (436 - 516) cm-' may be ascribed to M-N

and M-O vibrations, respectively.(20,21)It may be noted that, these vibrational

bands are absent in the spectra of the ligands.

=・
 1ご .'.串  1 出 1 轟

| 
―  . `‐

Fig -4: FT- Infrared spectrum of (8-Hydroxyqinoline)

Fig-5: FT- Infrared spectrum of (alanine)
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Fig -6: FT- Infrared spectrum of Na[Mn(CeI{6NO)(CsHsNOz)z]

Biological activity:
The zone inhibition of bacterial growth were measured in mm depending

upon the diameter as shown in Table (a) Fig (7)

Nomenclature of prepared complexes :

Table(5)shows empirical formula and nomenclature (IUPAC) with abbreviated .

一
）

¨
一

ぽ
贔

144

製
　

　

　

　

一

”
薔
．
　

¨
　

．
　

“

,



● （ヽ

AL- Mustansiriya J. Sci

8-hydroxyquinoline : CeHTNO, A6
de: decomposition

vity, Ala: C:HrNOz
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able-1:Thc sical ies of the co

Compounds M.、、1 Colour M.p
(de)°c

A,
pS.cm-r

Mcta1 0/0

Thory Exprement

Alanin (Ala) 89.09 White 314 1.0

8-hydroxyquinoline (8-HQ) 145.16
Pale-

yellow 77

Mn(C12H12N203) 287.17
Dark‐

brown
>350 12.78 19.13 18.22

CO(C12H12N203) 291.02
ｎ

Ｐａ‐ｅ．
ｂｒ。ｗ

>350 15.38 20.24 21.66

Ni(C12H12N203) 290.93 green >350 8.08 20.17 20.99

Cu(C12H12N203) 295,02 green 312 2.86 21.48 21.00

Zn(C12H12N203) 297.01
Ye1low‐

町cen
>350 2.56 21.97 20.98

Cd(C12H12N203) 344.65
Ye1low‐

green
>350 7.98 32.62 31.56

Hg(C12H12N203) 432.83
Dark-
yellow

>350 2.53 46.34

uinoline : NO Conductivity, Ala: C
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Table 2: Electronic data for the ligand and there complexe

・一．Ｖ

▼

一
）

Compound λnm 6cm‐ 1
tmax

l.mol-l.cm-l
Assignments

Suggessted

structure

Ala=(C3H7N02)
277

304

36101

32894

343

391

π
　
　
π

”　　”
8-yhdroxyqinoline 317 31545 200 n―→ 7E

Mn(C12H12N203) 280

400

35714

25000

420

1653

Ligand fleld

6Al→ 4T2 Tetrahedral

CO(C12H12N203)

277

338

352

415

36101

29585

28409

24096

108

467

740

1671

Ligand fleld

Ligand fleld

4Ъ諄電:r
Tetrahedral

Ni(C12H12N203)

342

357

400

29239

28011

25000

152

836

1397

Ligand fleld

Charge transfer

B2g_→ BIg

Square planar

Cu(C12H12N203)

336

351

415

29761

28490

24096

1178

582

1887

Ligand fleld

Chttgttfer Tetrahedral

Zn(C12H12N203)

213

833

355

46948

29585

28169

412

631

1371

Ligand field

Ligand field

Charge transfer

Tetrahedral

Cd(C12H12N203)

257

327

384

38910.50

30581.03

26041.66

162

40

21

Ligand field

Ligand field

Charge transfer

Tetrahedral

Hg(C12H12N203)

223

276

387

44843.04

36231.88

25839.79

419

141

29

Ligand field

Ligand field

Charge transfer

Tetrahedral
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Tablc…3:rcpresent the antiinicrobial activit y of chemical compound against some pathogenic bacteria

●

D(C-0)
じ∂

(C-0)

じ(―C00‐ ) Ⅳl―N M…0
Compound

NH ry_
str

Ｏ

ｒ

Ｈ

ｓｔ

Ｃ
(CH)cydl

D
rC=N)

じ

(C=C)

3379m

1508

1618 vs 141l s

8-HQ
3240¨

3047br
1577

[Mn(Ala)(Q)] 3168w―
3136s

2854w
2974m 160w 1573vs 1283m 457m 1465s 1323s 640m 450m

[Co(Ala)(Q)] 3194br‐ s
3136m
2854w

2924w 1590s 1570s 1269m 505m 1465 vs 1377vs 648m 450w

Ni(Alの (Q)] 3356 brs
3240 br‐

S
2989w 1620s 1520w 1284m 497m

1497vs

1423s
1373s 644m 503w

rCu(Al→ (Q)] 3384 br 3058m 2925w 1581vs 1504m 1284m 588s 1469vs 1377vs 632m 516m

[ZくAla)(Q)] 3315s 3085m 2927w 1577vs 1500 vs 1282s 583w
1467vs―

1423s
1371vs‐

1328vs
642m 503m

[Cd(Ala)(Q)] 3313br‐ s 3178m 2977sh― m 1573vs 1500s 1284m 505s
1498s―

1465s

1390vs―

1323vs
640m 436w

[Pd(Ala)(Q)] 3194br‐ s 3055m 2927w 1620m 1577vs 1273m 597vs
1496s‐

1465vs

1384vs―

1323vs
630m 436w

[Hg(Ala)(Q)] 3384 br 31721n 2927w 1575s 1500s 1282w 597m 1465vs

1363s

1325s 635w 503w

ル

147

Ala',

Sym: symmetric, :rsy: asymmetric, am: amide, py: pyridine, o'p: out of plane' str: stretching' v's: very strong'

s: strong, m: medium, w: week, sh: shoulder
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Table-4: represent the antimicrobial activity of chemical co-porrrd agairst sor*
pathogenic bacteria

Note:
Highly active : Inhibition zone ) 20 mm , Moderately active: Inhibition zone > I l- 20 mm

Slightlyactive=Inhibitionzone >4-10 mm,Inactive:- ,Q-:oxinateion:CqHzNO- ,
Ala- : alaninate ion: C:HoNOz-

Table -5: Nomenclature of prepared complexes

Complexes Name Abbreviation

Mn(C12H12N203) AlaninatoOxinatoManganese (II) or
Alaninato(8-oxyq inoliate) Manganese (II)

Mn(A)(Q)

CO(C12H12N203) AlaninatoOxinato CObalt(II)Or

Alaninato(8‐ oxyqinoliate)Cobalt(11)
Co(A)(Q)

Ni(C12H12N203) AlaninatoO対 natONickel(II) or

ハlaninatO(8‐ oxyqinoliate)Nickel(H)
Ni(A)(Q)

Cu(C12H12N203) Alaninat00対 natoCopper(II)Or
Alaninato(8‐oxyqinoliate)Copper(II)

Cu(A)(Q)

Zn(C12H12N203) AlaninatoO対 natoZinc(II) Or

△laninatO(8¨ oxyqinoliate)Zinc(II)
Zn(A)(Q)

Cd(C12H12N203) AlaninatoOxinatoCadmium(Ⅱ )Or
Alanin江 0(8‐oxyqinoliate)Cadmium(II)

Cd(A)(Q)

Hg(C12H12N203) alaninatoOxinatoMercury (ll) or
Alaninato(8-oxyqinoliate) Mercury (II)

Hg(A)(Q)

Oxine(HQ)=8-Hydroxyqinoline=C9H7NO , Q=C9H6NO

,

一
）

Complexes
No.

In figure
Complexes

Pathogenic Bacteria

E.coli Bceraus S.typhi Stap.
epidermades

After
24 hours

1 『ヽ ln(A)0)1 10 9
2 Pヾi(A)(Q)] 20 25 22 18

3 [Hg(A)(Q)] 15 30 24 20
4 [Cd(A)(Q)] 25 12

5 「Zn(A)(0)1 22 13 2
6 「Co fA)(0)1 15 14 0
7 [Cu(A)(Q)] 23 2

After
three years

8 「Zn(A)(0)1 10 25 6
9 Pヾi(A)(Q)] 20 10 ξ

υ

10 「Mn(A(0)1 4 20 ●
，

[Co(A)(Q)] 18 0
12 [Cd(A)(Q)] 13 35 12

13 「Hg(Alめ (o)1 15 25 14
14 [Cu(Alの (Q)] 12 25 20 20

Ala=Alanine=C3H7N02,A‐ =C3H6N02~
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Synthesis and Characterization Of Some Dioxo - Rhenium
(V) Complexes
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ABSTRACT
T■7o senous Of rhenium〈 V)COmpounds were prepared:Thc irst in trans― dioxo cOre w“ h
gcneral fbrmula:―

trans― [(0)2 Re(Ln)]x
Where n=2=OPD=orthophenylene diaminc

n‐3=HD=hcxamcthylenc diamine
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Synthesis and Characterization Of Sonrc .o - Rhenium (V) Complexes
Shemaa, Mahmmad, Atiaf and Dunia

These complexes were formed in high yielcl ti rr reaction of [ReOX3(pph:)z] were X: Cl

and Br as a starting materials in Acetone once attcl rrrr, 'ther in ethanol.

The second compounds is cis-dioxo core wiilr li,rrnula cis- [Re(O)z(m-tolunirile) bipy] Cl

was prepare by heating I ReO2 bipy Cl] as a sta'':,g materials in toluene as a solvent. All
reactioni were carried out under nitrogen Atmosl l,-'e. The properties and structure of these

complexes are discussed. Also the stability of th,': r rmplexes have been examined towards y

- irradiation.

The structure of these complexes were corrl l ed by (C.H.N), I.R, (UV-Vis) spectra,

electric conductivity measurements, along with I lP 'J technique to determine retention time

(tn) and find out the purity of complexes an: tl,,' number of isomers in solution, these

complexes displayed single species, which contl r r t rhe purity of complexes and the presence

of one isomer in solution.

This study show that all rhenium complexc,

structures for these complexes are shown below
' an octahedral structure. The proposed

cis-[ReOz(Lr)bipylCl

Ｈ
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Ｃ
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INTROD L (

We are currently studYing the che ,

rhenium nitrogen bonds(l), rhenium tric.

the important of rhenium chemistry in rl
Recently, we reported the sYnthesi

complexes of the ReOzCLr(8) type [Re(.'
p-amino pyridine were achieved under o).' :

In the work Presented here in the s'

core - rhenium (V)-with aryl and alky',

starting material [ReOX3(pph3)2] where

tolunitrile bipyl cl from the starting mat-'

MATERIALS .

All reagents used were obtained '

received [ReOX3(pph3)2], cis [ReOz (l'
as a starting material(l0). The Pr

cis[ReO2(m-tolunirile)bipy]Cl were cll

ioN
' complexes of rhenium containg
: (2,3,4). Our interests arises from
. ;'rraceuticals chemistry (5,6,7).

Ir new class octahedral rhenium

l* r.vhere 1:p-Picoline, 6-picoline,

atmosphere(9).

,:; of complexes containing dioxo
;rc &ro reported from the common
,,r Ilr and for preParing ReO2 [m-
leO3bipyl cl.

:l!'I'HODS
' commercial sources and used as

., rs prepared by literature method
,n of trans-[(O)2Re(L")2]x and

:rncler nitrogen atmosphere. I.R.

li

∝》1く》lil‐ 1し1

X

―
― |…
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Synthesis and Characterization Of Some Dioxo- Rheniumn(V) Comffi;, 
Atiaf and Dunia

E1 Trans - [(O)zRe(HD)2lBr
The method used to prepare this compound was similar to that from

compound (E), but using (0.2gm, 2.0x10-amol) of [ReOBr3@Ph3)2] instead of
[ReOCl3(pphr)z]. The compound as orange solid was obtained (0.95gm, 87%).

C [ReO2 (m-tolunitrile) bipyl Cl]

Under nitrogen atmosphere the complex [ReOrCl(bipy)](0.1gm, 2.3x10'
amol), m-tolunitrile (0.24m1, 1.9x10-3 mol) in tolune (l0ml) were stirred under

reflux for 90 min to give green - yellow, coloure mixture solutin. It was cooled in
ice bath, and and green yellowish was formed. The compound recrystalised from
CHzClzln-hexane and dried under vaccum to dryness. (CH2C12X10ml) along with
ether (l5ml) were added. Green yellowish crystals of the required compound

were obtained by slowly evaporation of the solution. This was collected by
filtration washed with 4cm3 of ether, and dried to give (0.11gm, 92%) m.p:
349"C found

C:41.01; H: 2.84;N:7.97; requires C:40.00; H: 2.83; N:7.75Yo I.R, 919,

760.r, (ReOz); 1430v(C=N); 7106 (C - H),.,; 1025v(Re-N), 1460 (C:N) U.V -
vis l,max 246r'm- e: llgM-l C-t;312, e 531N1-1S-1.

RESULTS AND DISCUSSION

The complexes were prepared in good 1,ield from reactions of the common
rhenium precursor [ReOX3(pph3)2], [Reolcl(bipy)] in sutible solvent. The

reactions were cilried out in acetone, ethanol for trans-compound. These

complexes are stable in the solid and in solLrlion.

In the I.R spectra (D.E) compound, the most salient feature is the band at

750-760cmr is assigned to a symmetric str'.'tching vibration of rhenium dioxo

core at trans-arrangement which is expecte-d to be the most sensitive band upon

complexation. Also the absence of [Re : Ql :tt 968cm-r and 98lcm-r which have

been observed in the spectrum of the startirrg material while the (N-H) band

appears at 3320cm'r show lower value in compare with free ligand Jhrqugh
nitrogen donor-set. Table (1) show additionul oands in the spectrum of (L', L', C)

which appears in the range of 1460-144(r cm-r which is attributed for bending

vibration for group 6,.i (CH2)6.

In additional I.R spectrum of compounl show no band around 2000cml for
v(C=N). on the other hand the strong bancl la.l42}cm't was attributed for the

v(C=N), such a shift to lower wave numt ': is a result of redistribution of the

electrons from the metal to the ligand orlri irl, forming n-back bonding (d, -
p,)(ll). In complex (Cr) the band at Ca91() and 760cm-r were assigned for the

symmetric and a symmetric stretching vibr.,.ion from cis dioxo rhenium, while
the another band shift for lower frequencv rvhich is referes for coordination
between metal and ligand. In the U.V-visi. S.;'rctr&, the complexes exhibit several

bands at Ca.240,340nm due to the ligar,,. rrnd metal-Ligand charge transfer

´
”
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trilξl:IIlilち
)。

While the absorptiOn at ca.460111m is attributed fOr (d_d)

棚』Jを繰:』驚椰柵∴ⅧЪl北胃Ⅷner in the solution OfdistillatiOn water.

AlsO the stability Of cOmplexes(DoE)and(C)have been examined tOwards

I認 出 l■ :£留 嵩 肌 罵
of the iradiated complex(D)dtlring dil

the linear relatiOnship betteen radiatiOn l

467)nlln fOr cOmplex(Eb,El)and(Dl)res

Table -1: I'R. spectra of prepared compounds compare to their starting material

L'? = O - phenylenediamine (OpD)

Mr = [ReOCl{pph)r], M, = [Re0Br3@ph3)r]

D = trans - [(O)rR{L'z)r]Ct; D, = trans - [(O] R{Lr)2 Br

L3 = hexamethy lenediamine (HD)

Er = tsans - [(O):R(Lr)r]gr, C, = [cis R(O)rbipy (m-tolunitepl]

Fig.-l: The HPLC chromatogram for complex (E)

Ｏ

　

ｐ

Ｎ

ｍ
Das,s(N¨H) δN‐H じ(C― Dヽ uRe=0 υas trans

(Re02)
じ(C=C)am

6(C-
H)arm δs(CH2) cisReO2

L2 3380,3360 1340

MI
1550

D 3320 1320 750

M2
690

Dl 3300 1470 780

L3 3400,3300

El 3310 1310
1440

Cl
919,760
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Synthesis and Characterization OfSomc Dloxo― Rhcniuln(V)COmplcxcs
ShemaaD Mahnmad,Atiafand Dunia

Fig.- 2: The U.V. visi. Spectra of complex trans-[(O)2Re(OPD)zlBr
(a): before radiation.
(b): after 5 minutes of g-radiation'
(c): after l5 minutes of g-radiation.

(d): after 60 minutes of g-radiation.

(e): after 90 minutes of g-radiation.

(f): after 120 minutes of g-radiation.
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copolymerization of l 12 z3 r4-di-o-isopropylidene-5,6-exo-a-d_
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ABSTRACT
copolymerization of the 1,2:3,4-di-uisopropylidene-5,6-exo-c,-d_galactosene with vinylmonomer such as : styrene, vinyl-acetate, methyiacrylate', m;ieic arihydride and acflonitrilewere carried out in toluene solution using-dibenzovr p"r*iJ.'L ini,iu,o, at g0.c. Thestructures and compositions of the saccharide homl and co-polymers were .r,uutirn.a uy'HNMR and FT-IR spectroscopy .

Reactivity ratios of vinyl trqT ( rz-) with styrene ( rr ) ,( ratio of the rate constant for adding itsown monomer to that for adding the other monomer) were determined by plneman-[ose(n-n)

:'f ["''i:Tltj*"q? iillll':]]e values are. 
.rr 

: 0-83 , r, -j0.2r ror F-R method and 11

INTRODUCTIoN
During recent years there has been an increasing interest in the use of renewable
resources as organic raw materials(1), especially the use of carbohydrates for thepreparation of polymers(2). Larye amounts oi carbohydrates are commercially
available and a substantial part oi the surplus of their agricultural production maybe spent in this way. one possibility to prepare -acromol"cules from sugars makesuse of the preparation of vinyl sugrlrs and tireir polymerization 3.The chemical or 

-enrymaticar iynthesis of 
'suiar ,,ono-.r, such as ,,vinyl

saccharides " and their radical and lor cationic pJlymerization are well known inthe literature (4,5,6).
The 

-corresponding poly (vinyl saccharides) have been prepared from differentvinyl saccharides such 1,3-dimethyl-5-glucopy-raneosyl-5-(4-vinyl benzyl)barbiurate (4).
A new exo-glucopyranoide(7),exo-fructofuranoid(g),exo-fructopyranoid(9) 

,glucono-d-lactone(l0,1l) derivatives were synthesized and investigated in chainpolymerization reaction.
The corresponding sac-charide polymers, homo-and copolymers,were synthesizedunder free radical conditions(l l,l2) new styryl-water-insoiuble and -"irru..yroyr-type water-soluble monomers were synthesized from the most common acidicsaccharide, D-glucuronic acid(13), a niw glycomonomer was synthesized from D-glucose(14).
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Copolymerization of 1,2:3,4-di-o-isopropylidene-5,6-exo-a-d-Balactosene Moro}.** 
*o Hammed

The application of polymerizable vinyl sugar molecules for the preparation of
special polymers was investigated. In one research project, hydrophilic surface are

ginerated on standard polymers after copolymerization with low amounts of
protected vinyl sugars.

the polymers might then find use as thickners (15) (e.g. in the tertiary oil
recoviry), as flocculating agents(I6), as polymeric detergents(15,16) as bioadhsive

water soluble polymeric drug carriers(l7) or for surface modification of standard

polymers(I8). They might also be of interest as models for intercellular recognition

processes.

the aim of the present work is to synthesize vinyl sugar " 1,2: 3,4-di-O-

isopropylidene-S,6-o-D-galactosene" and saccharide-co-polymers by either

tromopolymerization or copolymerization with different vinyl monomers. This type

of coiolymer and homopolymer have found useful applications: in medicine and

industry. Study of their either UV-light degradation or biodegradation may give an

understanding of their application as degradable saccharide-polymers .

MATERIALS AND METHODS
Preparation 1,2:3,4-di-o-isopropylidene-5,6-o-D-galactosene monomer

The monomer was prepared as described previously(I9)

Copolymerization-of- 1,2:3,4-di-O-isopropylidene - 5,6-o-D-galactosene with

active alkenes
1,2:3,4-Di-O-isopropylidene-5,6-o-D-galactosene(3)(0.03g;1.2mmole), alkene

monomer (l.3mmole) and dibenzoyl peroxide (DBP) (0.0069 ; 0.02mmole) were

dissolved in toluene (5mL) and introduced to a 20ntL polymerization tube and

sealed. The mixture was heated at 80'C for 48 hr in an oil-bath, then the reaction

solution was added to diethyl ether: petroleum ether (l:4) (35m1) to eject the

precipitation of the copolYmer.

ttre copotymer produced was filtered off and dried overnight under reduced

pr.rr*. ui +O'C. It was purified by dissolving it in dichloromethane and was

precipitated several times by diethyl ether-petroleum ether (1:4) to give pure

.opoiym.r. Physical properties and spectral details of the prepared copolymers are

listed in table (1)

RESULTS AND DISCUSSION
copolymer ization of 1,2:3,4-di-o-isopropylidene-5,6-o-D-galactosene
Although the radical homopoymerizaiotnof vinyl sugar seems to be quite difficult,

copolyirerization takes place readily with a range of commercially available vinyl

.o-ororn.r, (styrene, vinylacetate, acrylonitrile, methylacrelate and

maliecanhydrid). Vinyl sugar is easily copolymerized with the comonomers within

a period of +g hr using dibenzoyl peroxide as initiator and toluene as solvent at

g0;C. The overall yieldi of the copolymerization of vinyl sugar are generally low,

independent from polarity and / or reactivity of comonomers. These results are

simiiar to other researches in literatures''t . Th" chemical structures of the

saccharide copolymers were investigated with IHNMR and fourier transform

‐
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infrared (FT-IR) anarysis. The 'HNMR spectmm of pory (exo-galactosene-co-
acrylonitril) P1 [see equation 1], shows signals appeared in the spectral regionbetween 3.14-3.38 ppm belong to the sugar protons of the pyr;;id;i.rg anamethine protons of acrylonitril moiety (H-2).The signai locatei"in trr..ffi z.r-2.5 ppm is a characteristic of methyline protons (H-6,H-3')of the polymeric chainand for the methyl protons of the isopropylidene'groups respectivery. The FT_IRspectrum of p1 showed stretching band 

-rocated 
it z)ql ;i i-;i;i; ;."rp(C=N) and the disappearance the stretching bans at rooo-"-, f;; ilffi"'*bond(c:c).

The 'HNIrrm. spectrum) of poly(exo-galactosen"-.o-rty..rj 
@2) [see equation 2],shows signals appeared in the speitral region u.tr* (3.65_4.1)ppm for sugarprotons of pyranoid ring and methane protons of phenyl moiety (H_2,). The signal

l::",:{ in the range (1.1-2.3)ppm is a characteristic ofmethyrene proio^ rH-6,H-3') of the polymeric chain and for the methyl protons of the isopropylid"r. group,respectively. Signals are located at (6.3-l.zyppm which are characteristic ofbenzene ring proton:..Th. FT-IR spectrum of F2 showed stretching bands locatedat 3024-3100 cm'r which are assignid to the c-H-aromatic, stretching vibration andthe bands located in thespectrar range between 1025 to l25t;;:i';;:""g^;;" c_O-C groups.

The FT-IR spectra^of:emaining copolymers illustrate tnt ai.uppearance of thestretching band of (c:c) rocatedat t-ood cm-'and the pr.r.r.. of stretching bandsIocated between l73l to 1735 cm't for carbonyr lroup. Table(r) shows thephysical properties and spectral details for the syitherired compounds andcopolymers .

CH2=♀Hム

〇
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Copolymerization of 1,2:3,4-di-o-isopropylidene-5,6-exo-o-d-galactosene Monomer
Yousif ,Salah and Hammed

Table -l : The physical properties and spectral details of the
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and copolymer .

Table -2:The mole

Vol.21,No6,2010

Determination of reactivity ratios
The reactivity ratios (rr,rz) of poly (exo-galactosene-co-styrene) d^etermined by

u.v.spectrophotometer method using Fineman and Rose (F-R) 20 , Kelen and
Ttidds (K-T) '' equations. Copolymerization were carried out in low conversion
conditions (S 10%). Tables (2) ,(3),(4) and (5) shows the calculated values in feed

of monomers in feed and

Table - 4: calculated values of the monomers mole fraction in copolymer

１

２

３

４

５

|

|

0。734

1.360

2.525

2.864

4.45

‐0.265

0.36

1.525

1.864

3.45

ミ

１

２

３

４

５

0.263

0.487

0.675

0.718

0.775

0,736

0.512

0.324

0.281

0.224

0.423

0.592

0.735

0.742

0.815

0.576

0.433

0.291

0.259

0.183

Table¨ 3:Calculated of the monomers mole fraction in feed.

１

２

３

４

５

Table -5 : The F-R and K-T parameters for copolymers

0.189

0.520

0.688

0.744

0.818

‐0.13

0.154

0.50

0.53

0.607
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Numbers of
copolymer
experiments

Mole fraction of monomers in feed Mole fraction of mOnomё 、1轟
copolymer              ■ ‐■‐‐

‐

Fr
for stvrene

Fz

for supar
fi
for stvrene

fz

for susar

Numbers of copolymer
exoeriments F=F1/Fっ F2

0.337

0.951

2.083

2.55

3.45

0.127

0.904

4.34

6.52

11.97

Numbers of copolymer
exoeriments

←1/f2 f‐ 1

1=F(f‐ 1ソf/
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monomer reactivity ratios 11 and 12 ( where 1 and 2 refer to styrene and vinyl sugar

respectively) can be obtained from the well known Finmann-Rose equation:

F(f-l)/f : 1r1E2lf 1-r2 .....(1-l)
Where F and f are the mole fraction of monomers I and 2 in the initial monomer
feed and initial copolymer respectively.By plotting F(f-l)/f vs f2lf lthe plot shown

in Fig. l) a linear relationship is obtained , from which the 11 and 12 values are

obtained from slope and intercept respectivel rz ).

Figure -l: Fineman-Ross plot for copolymer of styrene with vinyl sugar

An alternative method of evaluating such results has been put forward by Kelen
and Ttidos using equation (l-2):

q:(tr*rzla)-r2la

Where

ζ= (F'lf)+a
and (o ) is an adjustable constant. The value of u was chosen using the equation:

o: [ ( F2lf )** * ( F2lf ).i" ]'2 ........(l-5)
Wheie ( F?f i;",. and ( F'lf),," represent the highest and lowest values of G2ff
) in the range studied . values of (o ) is found to be 0.77 . Plot of 11 vs ( are

given in Fig (2) yield in a value of 0.74 for r1(slop:tr*rzl o) and 0.21 for 12

(intercept: -r2l a) .

η=

(F2//)

・̈・̈ 。(1…2)

・̈・̈ 。(1~3)

…・・̈ 。(1‐4)
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randonl cOpolymer but ncar tO  it,1.c.,its prcsents are randOnl cOpolymerizatiOn

where rtr2 less the one r&:0.22

Figure-2:The Kelen and T0d6s plot for copolymer ofstyrene with vinyl sugar

The higher reactivity of styrene can be explained on the basis of z-erectron
availability and the radical stability by resonance, a conjugated monomer exhibits a
strong tendency to add to a given radical because the resulting adduct radical will
b:.:oory]{ stabilized by resonance. On the other hand , an unconjugated monomer
will exhibit a much weaker tendency to add to the same .ono-.i given radical
because the resulting adduct will be much less stabilized , these result-s are similar
to the results reached in literature(8).
Copolymer composition for the copolymerization systems .

The 
.comp-osition of copolymer (p2,5) can be obtained from plot of the mole

fraction of styrene in feed and in the resulted copolymer as shown in Fig. 3. The
figure shows the curve for styrene not met with'straight line which-presents
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Figure-3 : The relationship between mole fraction of styrene in feed and in the
copolymer
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Sequence length distribution
The sequence length distribution was obtained from the following equations(22)

SИ =1+r/需

Sβ =1+″ β
嵩

Where Se and Ss present sequence length distribution for styrene (A) and vinyl
sugar (B) respectively, r^r , rs present reactivity ratios for styrene (A) and vinyl
sugar ( B ) . [A] and [B] present the number moles of monomers in feed . The Sa,

Ss values are tabulated in table (6 ).

Table -6: Values for poly ( exo-galactosene-co-

S喫

From the above mentioned results one could notice that the copolymers are richer

with styrene monomer as compared to the vinyl sugar monomer.

We can conclude:
This study shows that copolymers of a new type of C-C linked vinyl sugar

monomer with technically interesting monomers (styrene, vinylacetate,

acrylonitril, maleic anhydride and methylacrylate) could be conveniently prepared

by radical copolymerization in solution. The chemical structure of the vinyl sugar

,r,ono-.r, coiolymers of vinyl sugar monomer was determinated by using 'FfI.IN{R
and FT-IR.
By applying Finmann-Rose (F-R) and Kelen-Ttidds (K-T) methodologies to the

copolymers data obtained from ultraviolet-visible analysis of copolymers obtained

at low conversions, the reactivity ratios of styrene (l) and sugar (2) were found to

be 11: 0.83 , 12: 0.21( F-R method ) and 11: 0j4 , rz: 0.2 ( K-T method ).
The differences in reactivity ratios are explained on the basis of a-electron

availability and the radical stability. The composition of copolymer was random

copolymer.

¨̈ 。(1‐6)

¨̈ 。(1‐ 7)

」
）

′
〕

（　
）

of sequence length distribution
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Construction of New Ethambutol Selective Electrodes for
Determination Ethambutol in Pharmaceutical Drugs

Nabil S. Nassory, Abdul-Muhsin A. Al-Haideri and Souhaila K. Sayhood
chemistry Department, college of Education (lbn Al-Hatham), University of Baghdad,

i,o>l3jt
dodeca-Tungstophoric g. elj"rll $- ,Jo ;' 'r- i-r:lCl .)-iJ+-JYl ".rU iri- tii:l uAJ.il cr_r.:- i-lJJl .iA .,!

di-butyl phosphate (DBP), irLlt .rlrJl ; ic.-*- 6. acid
di -r Tri-butyl phosphate (TBP), di-butyl phthalate (DBPH),(NPOE) o -phenyl octyl ether
34.5 ,21.5,27.5)t;l DOPH, TBP,DBP c,Ur.Llt e-,-,. LLiY] c, 'cLl. - octyl phthalate (DOPH)
iJl.r .5r.3 ,p-,rY-r I 04- l0-l ,+r j+ 

-,J ,.r-._r g-.,),r I .9x I 0-5 ".*d .*, Jrr:lr .,-!c mV/decade
mV/decade 21.5 JhsiL i,r.;-.P J.:p ir.L+-l 6J,GLl NPOE, DBPHc,U' t tt r-rtliYt L.1.8-3 il*b"L,,Jc.,,r-;r1ha6++,,r*-,I',ot[tilr1.#;*.)ilt'S:,fu.,i;.Idi*i

ABSTRAT
Ethambutol selective electrodes were constructed based on ethambutol-phosphotungstate
(EMB-PT) complex with different plasticizers; di-butyl phosphate (DBP), tri-butyl phosphate
(TBP), di-butyl phthalate (DBPH), o-nitro phenyl octyl ether (NPOE) and di-octyl phthalate
(DOPH). The electrodes based on DBP, TBP and DOPH plasticizers gave slopes near to
Narnistain slope which are27.5,25.2and 34.5 mV/decade with detection limit of l.9xl0-5M
and concentration range l0-l to l0r M and pH range 3.0 - 8.0. The electrodes based on DBpH
and NPOE showed non-Nemistain slopes, 2l.5mV/decade for both plasticizers. Interfering of
some cations was investigated and shows no interfering with electrodes response.
Potentiometric methods were used for measuring ethambutol in pharmaceutical drugs (tablets)
and the electrode based on DOPH was used for determination. The recovery obtained from
measuring was in good agreements with that given in British Pharmacopeias.

Keywords:Ethambutol electrodes,Phosphotungstic acid ionophore,Potentiometric methods

INTRODUCTION
Ethambutol hydrochloride (EMB), Cro Hza Nz oz .2HCl, contains not less than
97 .0% and not more than the equivalent of 101.0%. A white, crystalline powder,
freely soluble in water, soluble in alcohol, it melts at about 202 "C(l).
Ethambutol is an antibiotic; it prevents growth of the tuberculosis bacteria in the
body and used to treat tuberculosis. Several papers were published for
determination of ethambutol, a high-perfornance liquid chromatographic method
for determination ethambutol in plasma has been developed by Suzuki et al.(2).
Ion-pair reversed phase liquid chromatography with UV detection can be used for
determination of ethambutol by Jiang et al.(3). A selective liquid
chromatographic method has been developed by Nakano et al.(4) for assay of
ethambutol in serum samples with fluorescence detection; the detection limit of
ethambutol was 23 nglml serum and the method was selective enough to analyze
ethambutol in rabbit serum. Ion selective electrodes (ISEs), which are applied for
drug analysis due to their simplicity, fast response and easy to used.
Kharitonov(S) reviewed a paper in using ion selective electrodes in organic
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medicinal drug determination, including the optimization of the selective

electrodes and mechanism of the response. Several papers were published using
phosphotungstic acid as an ionophore for drug complex formation and used for
construction of drug electrodes. Al-Haideri et al.(6) prepared and studied

ampicilline selective electrodes on complexation of ampicilline with
phosphotungstic acid as an active substances with different plasticizers. The best

electrode was based on TBP plasticizer which gave a slope of 58.0 mV/decade

and detection limit of 7.0 x l0-5 M and used for ampicilline determination in
pharmaceutical drugs. Atenolol selective electrodes were prepared by Nassory et

al.(7) based on complex of atenolol-phosphotungstate as an active material using

various plasticizers. The best electrode was based on DOPH plasticizer with
slope 55.9 mV/decade and standard deviation of + 0.1. Several amines and

amiloride-selective electrodes were constructed by Nassory et al.(8). The

amiloride electrode based on di-octyl phthalate plasticizer was excellently

sensitive and was used for determination of amiloride in pharmaceutical drugs. A
novel mebendazole PVC sensor was described by Kumar et al.(9) for fabrication,

optimization and some possible applications of the mebendazole electrode. The

membrane based on mebedazole-phosphotungstate complex with BEP plasticizer

gave a slope of 55.8 mV/decade and detection limit of 6.3 x l0-7M.
In this work, new ethambutol selective electrodes were prepared based on

phosphotungstic acid (PT) as an ionophore in PVC plastic membranes with
different plasticizers. The study was carried out for determination, selectivity

coefficients, pH range, and electrode parameters and used for determination of
ethambutol in pharmaceutical drugs.

MATEREIALS AND METHODS
Orion EA-940 ion analyzer was used for measuring electrode response.

pH meter type pH M82 type Radio meter, Copenhagen.

Saturated calomel electrode type Gallenkam.
Silver wire coated with silver chloride used as intemal reference electrode.

PVC powder type Breon 5110/10 B.P.
All solutions were prepared using doubly distilled de-ionized water.

Chemicals and reagents

Ethambutol hydrochloride was a gift from the State Company of Drug Industries

and Medical Appliances (Samera IRAQ-SDI).
Ethambutol tablets (400 mg ethambutol-Hcl) was purchased locally (Ajanta

Pharm. Limited, India).
Di-butyl phosphate g9.gyodi-butyl phthalate,ggYo,ti-buyl phosphate,9TYo,o-nitro

phenyl octyl ether, 98yo and di-octyl phthalate, were obtained from Fluka AG,
Switzerland.
Stock solutions of 0.1 M in each of LiCl, NaCl, KCl, CaCl2,MgCl2,ZnCl2,AlCl3

, CrCl3 and FeCl2 were prepared. More diluted solutions were prepared by

subsequent dilution of stock solutions.
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Solution of 0.1 M ethambutol hydrochloride was prepared by dissolving 1.386 g
standard and completing the solution up to 50 ml water.
Phosphotungstic acid (PT),0.1 M was prepared by dissolvingT.2 g in 25 ml
water.

Procedures
Preparation of ion pair complex
EMB-PT ion pair was prepared by mixing with stirring equal volumes of 0.1 M
phosphotungstic acid (PT) and 0.1 M ethambutol hydrochloride. The resultant
precipitate was filtered, washed and dried.
Assembly the electrode
The construction of the electrode body and immobilization were done according
to the method described by Davis et al.(I0). The glass tube was % filled with 0.1
M ethambutol solution as an internal filling solution. The membrane prepared by
dissolving 0.04 g of ethambutol-phosphotungstate with 0.36 g plasticizer and
0.17 PVC in 6 ml TFIF. The mixture was poured into glass disc, 3.5 cm diameter
and allowed to dry at room temperature.

Selectivity measurements:
A separate solution method was used for the selectivity coefficient measurement,
and was calculated according to the equation(l l):
LogKpot : [ ( Es-Ea ) / (2.303RT/ZF) ] + ( l-zn I zs)logo4 ........(l)
Ee , Es i ze, ze; and aa, os zr€ the potentials, charge numbers and activities for
the primary A and interfering B ions, respectively, at aA : aB.
Also the selectivity coefficients were measured by match method according to
equation (12).
Kpot.: L aal as A ae : 8e - oe

RESULTS AND DISCUSSION
Ethambutol-phosphtungstate (EMB-PT) as an electro active complex was used to
prepare new ethambutol selective electrodes. The characteristics of the electrode
response based on (EMB-PT) and different plasticizers, di-buyl phthalate
(DBPH), di-butyl phosphate (DBP), tri-butyl phosphate (TBP), o-nitro phenyl
octyl ether (I.IPOE) and di-octyl phthalate (DOPH) were investigated. All the
membranes were soaked in 0.1 M ethambutol solution for 2 hours in order to
conditioning the membrane before used. The results of electrode parameters
measurements for ethambutol selective electrodes are listed in Table 1. The
physical properties of the membranes prepared are colorless, flexible and
transparent except the membrane based on NPOE plasticizer gave a yellow
colored. Electrodes based on DBP, TBP and DOPH plasticizers gave slopes near
to Nernstian slope are 27.5,25.2 and 34.3 mYldecade, respectively. The slope
values indicate that the complex (EMB-PT) formed is 2:1, two molecules of
ethambutol interact with one molecule of phosphotungstic acid, and interaction
may be the two nitrogen atoms in ethambutol interact with phosphotungstic acid.
Non-Nemistain slopes were obtained for electrodes based on DBPH and NPOE
plasticizers was around2l.5 mV/decade, this may be attributed to the behaviors
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of the plasticizers with ethambutol complex, such as a weak interaction,
incompatibility of the plasticizers with the complex or the viscosity of the
plasticizers which cause a leaching of the complex to the external solution during
the measurements. The linear concentration range was ranged from 10-l to l0-4 M
and with excellent detection limit of 1.9 x 10-) M. A typical plot for electrode
response with concentrations of ethambutol is shown in Figure I for electrode
based on tri-butyl phosphate plasticizer using Orion 7 cycle semilogarthmic paper
for plot.

pH effect
The effect of pH on the response of the ethambutol electrodes was studied for
three concentrations of ethambutol (10-2 , 10-3 and 10-a M) by following the
variation in potentials over pH range from 2.0 to 11.0 by addition dilute
hydrochloric acid and sodium hydroxide. Fixed potentials (did not change in
potentials) was noticed in the range 3.0 to 8.0. The results are listed in Table 2.
Representation curve for pH plot with potentials is shown in Figure 2 for
ethambutol electrode based on DBP plasticizer at l0'2 to l0-a M ethambutol
solutions.

Response time and life time
The response times at te5 for the electrodes at concentrations ranging from 10-1to
10-s M were calculated from the response with time plot. The values of response
time were ranged from 6 s at concentration l0-t M ethambutol solution and the
values increases when the concentration of ethambutol increase and reach to
about 35 s at l0-sM. The fast response time of the electrodes indicates the more
stability of the electrodes and can be used for quantitative measurements of the
drugs with very good values of standard deviations. The life time of the
electrodes was measured from the calibration of the electrode continuously every
2 days and behaviors of the slopes were investigated. The life time of the
electrode ranged from 6 to 37 days. The short life time for electrode based on
NPOE plasticizer is attributed to the leaching of the plasticizer (low viscosity
11.44 csT) to the extemal solution during the measurements or incompatibility of
the plasticizer with the active complex.

Selectivity measurements
The influence of some interfering inorganic cations, Li*, Na*, K*, Mg'* , Ci* ,
Zrf* , Al'*, Cr3*and Fe3*on the electrode response was studied. The selectivity
coefficients for the electrodes were measured by the separate solution method for
the concentrations range from 10-l M to 10-s M. The values of the selectivity
coefficients for electrodes based on DBP, TBP and DOPH plasticizers are listed
in Table 3 for concentrations of ethambutol at l0-2M and 10-4M. As noticed from
the Table 3 the interference was increases as the concentration of ethambutol
decrease. None of the investigated cations interfere seriously with the electrode
response. A match method was used for the electrodes based on DBPH and
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NPOE plasticizers of the non-Nernstian slopes using the equation given in the
experimental part. The selectivity coefficient can not 6e measured by-this method
because the cations show no interference with the electrode response. A typicalplot for match method using electrode based on TBP and magnesium ion is
shown in Figure 3.

Sample analysis
Potentiometric techniques were used for determination of ethambutol
hydrochloride which includes (direct, standard addition and titration methods).
Synthetic solutions of ethambutol at concentrations l0-3, 5xl0-3 u"a S*iO:ifuf
were used. The recoveries and linear equations for the electrodes obtained from
the calibration curves are listed in Table 4. The results of direct, standard addition
and titration methods for concentration of ethambutol at lxl0-3M using electrode
based on DOPH plasticizer are listed in Table 5. A phosphotungstiJ acid was
used as a titrant for potentiometric titration. Determination of -ethambutol 

in
commercial drugs (Tablets) with electrodg based on DOPH plasticizer by using
potentiometrc methods was studied. l0-3 M of ethambutol hydrochloriie was
taken from ethambutol tablets and the analysis showed that the recoveries and
%RE obtained using direct, standard addition and titration methods are 102.1,99
and l04Yo and 2.1, -1.0 and 4.oo/o, respectively. The values of the recovery of
ethambutol in tablets are in good agreements with the results of British
Pharmacopeias. A plot of standard addition method, antilog (E/S) versus ml of
standard ethambutol addition is shown in figure 4.
Conclusion
New ethambutol selective electrodes were constructed based on phosphotungstic
acid ionophore and different plasticizers. A good ethambutol elecirode was bised
on DOPH plasticizer and used for determination of ethambutol in pharmaceutical
formulations.

Table-l:Properties of constructed ethambutol electrodes with different
plasticizers.

AL- Mustansiriya J. Sci Vol.21,No 6,2010

Electrode
No.

Plasticizer Slope

mV/decade
Detection

limiプM
Conc.

range/I\4
Response

time/s

Life

time/day
I DBPH 21.5

(0.9999)

1.9x10‐
D
10‐
1-10
6.0-32.0 ～17

DBP 27.5

(0.9992)

1.9x 10~) 10‐
I

10‐
4
7.0-34.0 ～19

TBP 25.2

(0.9998)

1.9x10‐
)
10‐

1

10‐
4
5.0-22.0 ～24

IV NPOE 21.5

(0.9998)

1.7x 10‐
D
10‐
1-10‐・ 5.0-25.0 ～6.0

V DOPH 34.5

(0.9998)

1.9x10‐ ' 10‐
1

10‐
4
5.0-29.0 ～37

vales between the parentheses refer to r (correlation coefficient).
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Table-2: pH values for the electrodes at different concentrations of ethambutol
solutions

Electrode number pH range
l0-'M 10" M l0*M

I 3.90-7.36 2.69-6.26 3.36-6.10
4.55-7.31 4.18-8.20 4.25-8.30
3.71-6。 14 3.44-5.68 3.48-6.00

IV 3.79-7.42 3.66-7.72 4.79-8.02
V 3。71-6.19 4.96-6.68 3,74-6.70

Table-3: Selectivity coefficient values for ethambutol electrodes at I 0-2 and I 0-4 M
concentrations of ethambutol and some cations

Interfering
cations

SelectiviW coeffi cient K.r,^-
DBP TBP DOPH

l0* M l0-"M l0"M l0*M 10" M l0*M
Li+ 2.32x10‐

j
1.76x10‐

Z
8.37x 0‐

4
2.46x 0‐' 2.57x 0‐

Z
2.74x 0‐

1

Na* 5.41x10‐
j
2.17x10‐

l

3.58x 0‐・ 2.63x 0‐
Z
2.57x 0‐

Z
1.97x 0‐

1

K 1.89x10~Z 3.90x10‐
1

5.32x 0‐
5
8.56x 0‐

Z
1.14x 0‐

Z
4.39x 0‐

1

Mg'* 8.66x10-' 7.87x10-' 2.42x 0‐4 1.14x 0‐' 4.51x 0つ 5.88x 0‐Z

Ca'* 1.88x10-' 7.24x10‐ ` 1.14x 0‐
D
4.93x 0~Z 2.93x 0 7.59x 0‐

う

Zn'n l.88xl0-z 4.76x10‐
Z
9.56x 0‐

4
7.94x 0づ 3.95x 0‐

」
5.88x 0‐

Z

A15t 6.47x104 1.87x10‐
´
3.29x 0‐

4
9.24x 04 8.64x 04 8.50x 0‐」

Cr'* 1.37x10‐・ 2.87x10‐・ 5.12x 0‐
4
7.52x 0‐

j
3.28x 0‐

」
4.99x 0‐

5

FeJ十 7.94x10‐
4 2.04x10'' 6.57x 0‐5 9.88x 0‐ 5 2.35x 0‐ 5 9.09x 0つ

Table-4:Recoveries and linear equations values for electrodes at different
concentrations of ethambutol solutions.

ｅ
ｄ
Ｏ

　

・

ｅｃｔｒ
Ｎ。

Ｅ Conc. of
ethambutol

taken/lvl

Conc. of
ethambutol
found/\4

%RE %REC Linear equation

I 5.0 x 0‐・ 5.01 x l0-' 0.2 100.2 Y=9.37LinX+63.18
5.0 x 0‐

4 4.99 x l0* ‐0.2 99.8
5.0 x 0‐

Z
5,01x10‐ ' 0.2 100.2 Y=12.01LinX+58.11

5.0 x 0‐ ' 4.99x10‐
Z ‐0.2 99.8

5.0 x 0‐・ 5.04x10‐
2
0.8 100.8 Y=10.98LinX+93.05

5.0 x 0‐
5 5.04 x 10-z 0.8 100.8

IV 5.0 x 0‐
5
4.90x10‐

Z -2.0 98.0 Y=9。37LinX+74.28
5.0 x 0‐ ' 4.91x10 ‐1.8 98.2

V 5.0 x 0‐ ' 5.01x10づ 0.2 100.2 Y=15.02LinX+112.9
5.0 x 0‐・ 4.92x10 -1.6 98.4
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Table-S:Analysis of ethambutol hydrochloride samples by potentiometric
methods

Method Conc. of
ethambutol
taken /Ir4

Conc.of
ethambutol
found /Ir4

%RE %REC %RSD

Direct 1.0 x l0-r 1.01 x 10~D 1.0 101.0 2.670*
Ｓｔａｎｄａｒｄ

ａｄｄｉｔｉｏｎ

1.Ox 10~' 1.003x10‐' 0.3 100.3 0.351

Titration 1.Ox 10つ 0.98 x l0-j ‐2.0 98.0 3.25

* Each value was an average of three measurements.

70
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40
30
20
't0

0
-10
-20
0.00001

log conc.

Fig.-l:Calibration curve of ethambutol selective electrode based on TBP
plasticizer.

o24681012
pH

Fig-2:Plot of pH vs. electrode response of ethambutol electrode based on DBP
plasticizer.
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Fig.-3:Plot of selectivity by match method for electrode based on DBP plasticizer
in present interfering Mg2* ion.

y = 12.711x+ 1.2829

R2 = 0.9998
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Fig.‐4:Standard addition plot fbr detel.1.ination 10‐
3M ethallnbutol in tablets using

electrode based on I)BP plasticizer.
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i,.}ill
ij$i-Jl ,:li$ll g. Ceph-PT (,',I..,<tlJ.i-J! -dJB-$" t+JD ii*ill '..tul -+:+ nt "SXii-ll 

i.-n6jl ,-rtLil CJ u-br
d+i{i cll31+,pl_;i, (DOP) cdJji J+isrl9h, (DBPH) c,+ltii.JJ:+ 91.r, (DBP) ,":; ."}cJjr*l,rl. c/_,
uolJo,',1- .i i-l_dl .(PVC) +l 'rK &- S Jr ;-d-l el-ie ,oi NPOE) -l!, r.J+i : J+ -i-.,:l -r (TBP)

. ,rt.:.ll 6.:."3 ,,r*ill r-3 i-,tti::!l ,,-t!i}tJ,JrlJl J.ltrJl , ( pH I !.-tJt illJl J$kS ,_,f.l"i!l

.(DBPH, DOP) sl'i.rl.JlJIt-'i-tJ ,r.r a r,.a-Jl.-,. tliltcEll61
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ABSTRACT

A plastic membrane electrodes for the determination of cephalexin monohydrate were
fabricated based on the use of cephaiexin-phosphotungstate as an active substance, and with
different plasticizers, di-butyl phosphate (DBP), di-butyl phthalate (DBPH), di-octyl phthalate
(DOP), tri-butyl phosphate (TBP) and o-nitro phenyl octyl ether (NPOE) in PVC matrix
membranes. The study was carried out to investigate the electrode parameters, effect of pH and
selectivity. Internal filling solution of l0-3 M Ceph + l0-3 M NaCl was used to fill the electrodes.
The best electrodes were based on DBPH and DOP plasticizer which gave a slope 59.5 and 58.5
mV/decade, linear concentration range lOa - lO-2N,t and detection limit of 5 x l0-sand 3 x l0-5
M, respectively displayed good stability and reproducibility. The electrodes were used to
determine the cephalexin monohydrate in oral suspension and capsules, the average recovery and
standard deviation were (100.I 16 + 0.393) and (100.344 + 0.120), respectively. The results were
compared with UV-derivative spectrophotometry (DS) and the results for the drugs obtained by
first derivative are quite comparable with the recovery obtained by cephalexin selective
electrodes.

Keywords; cephaiexin electrodes, phosphotungstic acid ionophore, Derivative
spectrophotometry, cephaiexin monohydrate determination

INTRODUCTION

The name of cephalexin monohydrate was changed to cefalexin in British
pharmacopeia's 1999. It prepared as; capsules, oral suspension and tablets.
Cephalexin monohydrate is an oral antibiotic which has a wide spectrum of
antibacterial activity, which has the empirical formula (Cl6Hr7N3Oa S, H2O), and
the molecular weight 365.4glmol(1). cephalexin monohydrate contains not less

than 95.0% and not more than 100.1% with reference to the anhydrous
substances(l). Cephalexin occurs as white, or almost white, crystalline
monohydrate powder. It is soluble in water, practically insoluble in alcohol and in
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ether, resistant to acid and well absorbed orally. Ion selective electrodes
(ISEs) are used today in a wide range of applications and new uses constantly
being reported in the literafure. Characterization of bulk drugs becomes
increasingly important in the pharmaceutical industry. Analytical techniques are
commonly employed for this purpose by using drug-selective electrodes(2-
7).Several different methods have been used for determination of cephalexin
monohydrate including; High-perfornance liquid chromatographic(8-12), A
capillary zorrc electrophoresis method(I2), Parallux, a solid-phase
fluorescence(13). Spectropho -tometry and derivative spectrophotometry (DS)
technique were utilized in determination of cephalexin(15,16). The methods for
the determination of organic substances by the derivative spectrophotometry (DS)
technique have been developed mainly for application in the analysis of
pharmaceuticals and biochemical interesting systems.The general aspects of UV
derivative spectropho -tometry and its advantages and limitations with respect to
normal spectrophotometry are reviewed.(17,18) and it's used in chemical and in
pharmaceutical analysis.In this work several cephalexin selective electrodes were
prepared using phosphotungstic acid ionophore with different plasticizers in PVC
membranes. The electrodes based on DBPH and DOP used for determination
cephalexin in oral suspension and capsules and to compare the results with UV
derivative spectrophotometry.

MA'IEIUALS AND METHODS

Apparatus

1-Double-beam UV-Visible spectrophotometer model (UV-I650 PC)
SHIMADZU (Japan), interlaced with computer via a SHIMADZU UV probe data

system program (Version l.l 0).

2- Infrared spectrophotomell'i Si lI\IADZU, FTIR-8000 (Japan).

3- Expandable ion analyzer, ORION, model EA 940, (U. S. A.).
4- Reference electrode singlc junction, ORION, model90-01
5- Combined glass electrode Orion No.91-02, (Swiss made).

Chemicals and reagents
1- Standard antibiotic drug.: cephalexin monohydrate, Amoxicillin trihydrate,
cloxacillin sodium, and ampicili,rr trihydrate were gift from the State Company of
Drug Industries and Medical Appliances (IRAQ-SDI- Samara).

2- Commercial drugs: ceph;.rlexin capsule 250 (ACFLEX)* and oral suspension of
cephalexin (ACFLEX)* ll5 uere rnarketed by (The Arab Co. for Antibiotics
Industries), all drugs were l.rrrchused tiom local pharmacies
3-The plasticizers are di-butr I phosphate, di-butyl phthalate, di-octyl phthalate, tri-
butyl phosphate, o-nitro ph,.i , I ' itvl ether and phosphotungstic acid were obtained
from Fluka and BHD coml)itl,ic:
4-Tetrahydrofuran (E.Merc,t t.
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5-Polyvinyl chloride (PVC) of relatively high molecular weight (Breon S 110/10
B.P Chemical U. K. Ltd).
All chemicals and solvents were of an analytical reagent grade obtained from
BDH, Fluka and Aldrich companies. Deionized distilled water was used
throughout the study.
Procedure

The stock standard solutions of 0.01M cephalexin monohydrate was
prepared by dissolving 0.18279 standard drug, into 50 ml water by using
ultrasonicator to dissolve the drug. Other standards were prepared by serial
dilutions of the stock solution. Stock solution of phosphotungstic acid (0.01 M)
was prepared by dissolving I .44 g of the acid in 50 ml of water.. 0.1M stock
solutions of each interfering salts. NaCL, NH4CI, KCl, CaCl2,MgCl1 CuSO+and
Fe(NOr)r.3I{zO were prepared by dissolving 0.2922, 0.2672, 0.3729, 0.5550,
0.4761,0.7980 and 2.0201 gm in 50 ml of water respectively. 0.01M solutions
were prepared for amoxicillin trihydrate, cloxacillin sodium, ampicillin trihydrate,
sucrose and gelatin.The pharmaceutical drugs oral suspension cephalexin 125 BP
(ACFLEX) solution was prepared by dissolving all content to lL with vigorous
shaking followed by filtration the first part was rejected, the resultant concentration
of drug is 125 pglml (0.342x10'' tut). 0.01 M cephalexin capsules (AEFLEX)
capsules 250 BP was prepared similar to standard the content of ten capsules were
mixed and homogenized and weighted accurately, the weight of one capsule was
diluted to lL of water.

Preparation of ion-pair compound

The ion-pair of cephalexin -phosphotungstate (ceph-PT) was prepared by
mixing equal amounts of 0.01 M acidified solution of the drug with 0.01 M
phosphotungstic acid with stirring. The resulting a yellow precipitate obtained was
sediment by centrifugation and extensively washed with de-ionized water and
dried for 2 days in evacuated desiccator's.

Fabrications of the membrane and electrode

The method of immobilization the ion-pair compound into the PVC matrix
membrane was made as described by Craggs et al. (18). A 0.04 g of cephalexin -
phosphotungstate mixed with 0.36 g plasticizer and 0.17 g PVC dissolved in 6 ml
TFIF with stirring until a clear viscous solution was obtained. The resultant
solution was poured into a glass casting ring about 35 mm in diameter, the solution
was left for 2 days to allow slow evaporation of the solvent and formation a
sensing membrane. Laboratory-made electrode body was used, which consisted of
glass tube containing silver wire coated with silver chloride and internal filling
solution. The electrode was made according to the procedure given in
reference(20).
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I{ i:SUI,'fS AND DISCUSSION

Cephalexin -phosph,rtungstate as an electro active compound was used to
prepare new sensors. The .,lectr',\rrctive compound was confirmed by using FTIR,
the coordination sites ol' ,',h,.,'xin monohydrate involve in the bonding with
phosphotungstic acid hrr.i . i, -'temiined by comparision of the IR spectrum of
the complex with that ol'u.-' I)i.r -'nt cephalexin monohydrate as in Figure l. The
potentiometric respor-rSe chElrr,v.- istics based on (ceph-PT) and five plasticizers,
DBP, DBPH, DOP, TBP and Nl'( )E in PVC matrix were examined. The effect of
the plasticizers was stLrdied ',,iLh rcspect to the slope, concentration range,
detection limit, response tir re. '.e tinre and pH effect. All the membranes were
soaked in 10-3 M ccphrrlc' : ,rnohvdrate iolution for one hour in order to
conditioning the menrl,ir,n :-, r'c use. Two different internal filling solutions
were used; the first onc \,\i::: I 'M cephalexin + l0-3 M HCI to calibrate the
electrodes from l0-2itl ro 1u:.', cepiralexin.. The second was l0-3M + l0'3M
NaCl. The best conditions lbr ,i, te rnrination cephalexin monohydrate were with
internal filling solution ,,[ l0 i ),I '- 10'] M NaCl. The slopes were near Nernistain
slope with correlation ct,efl ,.'i,-'r i ar'()und one for the electrodes based on DBPH,
DOP, and NPOE. The r.

The results of electr', ..
r' .ril-'r'ir:rl solution was fixed for all measurements.

selective electrodes rrr-' .isl.c

NPOE gave a very g()( .l Ner',iisl
and detection limit .r '.0
displayed good stabili,.. .rn,, r.'
electrode parameters ,i -' (

around 20 and 30 dal:.
time can be attributc.. ,

may be the low vis. it-' t

with PVC matrix. .\ r.'.ica ,

plasticizers are sho\\ n ul ::ir r.

.'r's rilL'asurements for cephalexin monohydrate
, :rlrle l. Electrode based on DBPH, DOP, and
.: .jlr,;)-s equal to 59.5, 58.5 and 62.0 mYldecade

.l I x l0-sM and 6 x l0-6M respectively
.: .,;iriiity during the measurements. Also good
.l . ; .'lectrodes DBPH and DOP with life times

.. . I ne for NPOE around 7 day. This short life
r' , the plasticizer with (ceph-PT) complex or
., -:zers or incompatibility of the plasticizer

, : )1' , .iibration curves of electrodes based five

IS2
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Fig。 …2:The calibration curves for the flve membranes:DBP, DBPH, DOP,TBP

and NPOE.

'able… 1:The c laracteristics Of lexin electrodes.

Membrane
composition

Slope
mV/dec
ade

Concentrati
on Range M PH

Detectio

n

limit

Response
/second

Life

time/

day1 0‐'

M
1 04
M

Ceph‐PT
十DBP

42.0 10‐ -10‐
Z
3.9‐ 5,1 5x10‐

D
40 60 40

Ceph―

PT+DBPH
59.5 10‐

4_10‐ Z
3.9-5.1 5x10‐

D く
υ 30 20

Ceph‐PT
+DOP

58.5 10‐
4_10‐ Z

3.9‐ 5.1 3x10‐
)
25 45 30

Ceph‐PT+TBP 71.5 10‐'-10‐
Z
3.9‐ 5.1 8x10‐

°
10 35 4

Ceph―PT
+NPOE

62.0 10~D-10~Z 3.9‐ 5.1 6x10。 20 35 7

Effect of pH

The effect of pH on the response was examined by measuring the pH from
1.0 to 11.0 for the two concentrations of cephalexin monohydrate l0-2 and 10-3 M
respectively. The pH range are listed in Table 2, At the strongly acid solution pH<
3 the drug undergoes a complex series of reactions leading to variety of inactive
degradation products and protonated of the lacton nitrogen. At higher pH>6 the
cephalexin monohydrate like other penicillin group drugs was hygroscopic and
effected by pH of solutions. This may be attributed to the reactivity of the strained
B-lactam ring, particularly to hydrolysis.

able-2 Working pH ranges for cephalexin electrodes.
Membrane
Composition.

pH range
10‐`M 10‐'M

Ceph―PT+DBPH 3.0‐ 6.5 2.5‐ 6.0

Ceph‐ PTttDOP 3.0‐ 6.5 3.0‐ 6.0

Ceph‐PT+NPOE 3.5‐ 5.5 3.0‐ 6.5

お
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The influence of some inorganic cations and antibiotic of penicillin group on
the response characteristics of the electrodes were investigated. Potentiometric
selectivity coefficients were performed by separate solution method using l0-3 M
concentration for both cephalexin and interfering species (ao : &e: 10-3 M). The
following equation was used to calculate the selectivity coefficients according to
references (21) afi (22).

Log Kpot""on: [ (Ee- En ) / Q.303 RT/zF) ] + ( l- z6l zs) log aa

Ee, Esi zA, zsi and aa, 8s oro the potentials, charge numbers and activities for
the primary A and interfering B ions, respectively, the values were calculated at a6
: as .The results for selectivity coefficients were summarized in Table 3 using
electrodes based on DBPH, DOP, and NPOE plasticizers and the potential of
cephalexin monohydrate (aa) at l0-3M equal to 98, 102 and 95 mVrespectively.
The results in Table 3 show that the selectivity coefficients of monovalent cations
are higher than divalent and trivalent cations. This may be attributed to the
differences in ionic size, charge density, mobility and permeability. The values of
selectivity coefficients for mono-valent (NlI4* and K*) ranged from 0.227 to 0.685
for NHa*, 1.264 to 2.934 for K*. Bad selectivity for Na* with Kas ranged from
5.150 to 6.128 may be due to filling solution of the electrodes (10-3M of NaCl).
There is also an interference of amoxicillin, ampicillin and cloxacillin on responses

of cephalexin selective electrodes. Other neutral species, sucrose and gelatin can

not interfere with electrode response due to low values of selectivity coefficients,
0.092 and 0.272, respectively. None of the investigated species interfere seriously
except monovalent ions.

Tab in electrodes.le-3: Selectivitv coefficient values for the cephalexin e

IⅢⅢⅢllg
lon‐

‐Coph‐ PTttpDPH CephlPlll「 p9P ClphlPTttNP91

LogKAD KAB LogKふ KAB LogKAB KAB

amoxidillin ‐0.305 0.274 ‐0.207 0.169 ‐0.113 0.771

Amoiё illin ‐0.169 0.677 ‐0.121 0.739 ‐0.274 0.532

Cloxaё illn 0.372 2.360 0.138 1.374 0.548 3.535

N〆 0.712 5.150 0.827 6.128 0,726 5.319

NHイ -0.644 0.227 ‐0.621 0.685 -0.441 0.363

K+ 0.102 1.264 0.466 2.924 0.306 2.025

cu21 ‐0.856 0.139 ‐0.845 0.046 ‐0.613 0.244

CaZI ‐0.754 0.176 -0.586 0.073 0̈.774 0.168

MA ‐1.449 0.036 1.552 0.019 ‐1.613 0.024

FcPI ‐0.373 0.424 ‐0.569 0.326 ‐0.532 0.294

Suё r6Sё ‐0。983 0.103 ‐0.810 0.092 ‐0。563 0.272
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Sample analysis

Quantitative determination of cephalexin monohydrate in solutions was used
using potentiometric techniques, direct method and increment method which
include single standard addition (SSA), multi standard addition (MSA) and Gran's
plot. In increment method a 0.5 ml of cephalexin monohydrate standard solution
10-2M was added to 20 ml of the sample. The results of quantitative measurements
for the electrodes are listed in Table 4. The (MSA) for electrodes based on DBPH
and DOP and a typical plot is shown in Figure 2 and 3 The Gran's plot was
constructed by using Orion Gran's plot paper with l0% correction for electrodes
based on DBPH and DOP and a typical plot is shown in Figure 4 for cephalexin
concentrationat2.6 x l0-aM and 2.0x10-oM respectively.. Direct method was used
for determination of cephalexin in cephalexin oral suspension and cephalexin
capsules. From the results in Table 5, the average recovery and standard deviation
of cephalexin oral suspension and cephalexin capsule were ( I 00. I 1 6 t 0.393) and
(100.344 + 0.120), respectively These recoveries are quite comparable with that
given in the certificate of British pharmacopeia's 2000 (1). Due to the interference
of cephalexin monohydrate with the response of amoxicillin electrode or may be
other drugs can be interfere. Therefore, UV-derivative spectrophotometry (DS),
first, second, third and fourth derivatives were shown in Figure 5, used in this
study for determination of cephalexin drug and to compare with cephalexin
selective electrodes. The values of the wavelengths for normal spectrum and
derivative spectra ('D, 'D, 

3D and oD; for cephalexin in the range Z to tSO pglml
were determined and the results of applying the UV-derivatives for 40 pglml
cephalexin solution are listed in Table 6. As we noticed the accurate results were
obtained by using all derivatives spectrophotometry. The accuracy of the method
depending on the wavelength chose not just the order of derivative.

Fig。 -3: Antilog

detellllination of

PTttDBPH。

(E/S) versus the
cephalexin solution

volllme of the added standard for the

(2.6x10‐
4M)MsNII using electrode ceph‐

ceph―PT+DBPH
Slope=59。 5

Antilog

vlnl   E/s
0       22.4
0.5     42.7
1       60.5
1.5      73.4

2       89
2.5       116.7

y=37447x+19.832

‐0.5      0      0.5      1      1.5

祀 of O.01M
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Table-4: Determination of

*The result of five additions.
three measurements.

Vol.21,No6,2010

in electrodes.

concentration represents an average of at least

　ヽ
一

Ceph¨PTttDBPH
Slope=59.5

v=0.53 mL
RE%=1.88

c=2.65x10‐
4 M

ceph‐PT+DOP
Slope=58.5

v=0.41mL c=2.05x104 M

Fig.-5: Gran's plot for ceph-PT +DBPH and ceph-PT +DOP electrodes
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Fig.-4: Antilog (E/S) versus the volume of the added standard for the determination
of cephalexin solution (2x104U1by MSM using ceph-PT+DOP electrode.
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Table-5: sample analyses of pharmaceutical cephalexin using ceph-pr+ DBPH
electrode.

pharmaceutical
cephalexin oral suspension BP

cephalexin capsules
BP

Direct method OPC Direct method OPC
Concentration 6.842x10‐

4
6.842x10‐

4 8xl0{ 8xl0{
Found* 6.874x104 6.852x10‐

4
8.02x10-r 8.03x10-r

Recovery o/o 100.468 100.146 100.25 100.375
RE% 0.468 0.854 0.25 0.375
Concentration 1.368x10‐

5
1.368x10づ 2x10‐' 2x10‐'

Found* 1.372x10'5 1.362x10‐
5
2.01x10~」 2.005x10づ

Recovery o% 100.292 99.561 100.50 100.25
RE% 0.292 ‐0.439 0.50 0.25

*Each concentration represents an average of at least three measurements.
Relative Standard deviation ranged 0.232 to 1.156

Comparison between ISE and DS

Cephalexin monohydrate was determined by First derivative using
wavelength 249 nm. (n:7) and by ISE using ceph-pT+DBpH electrode (n:5). The
values of F at 95Yo corfrdence level is 4.53, standard deviation (s) were'0.298 and
0.213 for the ISE and DS methods, respectively. Therefore, the resulting F is equal
to 1.957. The results obtained by ISE were quite comparable with DS method and
indicated no significant difference between the two methods. Other parameters for
the methods are listed in Table 7, rvhich show that two methods are equivalent in
the accuracy and simplicity but difltr in linear range and detection lirnit, which
were not effected on determination .rf cephalexin in the pharmaceutical samples.

a―First derivative ofcepho s=lo.△ ,、=5 b-Second derivative
S=20.A1,:10.

Of ceph.
な
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c-Third derivative of ceph. 5:30.4)":10. d‐Fourth  derivative

S=40.△λ=10.
ceph.

Fig.-6: The UV-derivatives: spectra first, second, third and fourth derivative
ceph.

Table-6: The equations and correlation coefficient of calibration curves for
suitable ofthe n concentrations.
Meth6d IRttgo

l血g/L■ IPI響‐
Ll,carlllり

“

i9n r

NolHl五 l 4‐80 262 Y=0.02296x+0.00639 0.99974

lD
12‐ 100 P=249 Y=0.0021lx‐ 0.00042 0。99953
8‐ 100 V=277 Y=‐0.00687x+0.00196 0.99977

2D

10‐50 P=286 Y=0.00178x+0.00320 0。98809

10‐50 P=236 Y=0.00164x+0.00340 0.99970

8‐80 V=268 Y=‐0.00067x+0.00037 0.99971

'D

8‐60 P=270 Y=0.00027x‐ 0.00025 0.99938

8‐ 100 V=297 Y=‐0.00020x¨ 0.00047 0.99938

4D
8-100 P=268 Y=0.00151x‐ 0.00152 0,99973

8‐60 P=297 Y=0.00071x-0.00058 0.99910

8‐ 100 V=286 Y=‐0.00148x+0.00382 0.99951

Table-7: The parameters of ISE and DS methods to determine cephalexin
60

|。arameter ISE‐ lsinololoh=PI「|IDBPH DSlusi五☆Dl at249 nm
Linear range lx10‐

4…

lx10‐
Z]√

(36.5‐365.4 mg/L)

2x10‐
°‐2x10‐
ZM

(8‐ 100 mg/L)

Detectionlilnit 5x10つM(14.6 mg/L) 4x10‐
°M(2 mg/L)

Workine pH range 定3.0-6.5 3.0-7.0
‐
Standalldldeviati6●

‐
0.298 0。213

RSD%‐ 0.812-1.99 0.103-0.214

s2 0.0888 0.0454

ceoh .found ms/L 60.288 60.137

REO/0 ０
０
И
十
０ 0.228

Recoveryo/o 100.48 100.228

for

the
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We can conclude:
Several cephalexin selective electrodes can be prepared based on

phosphotungstic acid as an ionophor with different plasticizers in PVC matrix
membranes. Electrodes based on DBPH and DOP plasticizers with longer life
times can be used for determination of cephalexin in drugs. The recovery obtained
by the electrodes was good comparable with the recovery obtained by first
derivative spectrophotometer. The proposed electrodes were successfully applied
to the determination of cephalexin in the pharmaceutical preparation. The
analytical method proposed proved to be a simple rapid and accurate method.
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Silnultaneous Deternlination of Paracetamol and(Cephalexin

Binary lllixtures by Using Derivative Spectrophotometry and H‐

point Standard Addition Methods
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ABSTRACT

Two methods are applied for simultaneous detellllination of paracetamol(para)and

cephale対n(Ceph)in cOmbined mixtures,der市 at市e spectrophotometric techniquc and H‐

IttξTTttim∬
ぬ
龍I∬鸞pざ;w鷺肥棋鳳1:零∬電箇譜鯛

crossing at vaHey 250.5 and 290.2 nnl for detelHlination paracetaFnOl and cephalexin

respect市 ely¨ Calibration graphs were established for 2‐ 60 mg/L for Para and 2‐ 70 mg/L

肥 e胤 |:n電l籠sttrhttt翻 :Ⅷittthlle∬ ∬ :l淵盟 謬 :跳∬ 。な
the concentration tested(260m3/L)with g00d precision and accuracy.Recoveries were
g00d(>98%)with limits ofdetec」 on ofl and l.5 mgL,(%R.S.D.=0.757‐ 1.207)for para

and ceph, respectively…  The second procedure HPSAM was applied tO the sirnultaneous

detellilination of Para and ceph.respect市 ely。 (HPSAM)methOd Was based on the
difference in the absorbance of para and ceph.at choosing wavelengths(265 and 257 nm).

Results ofthe analysis ofthe different mixtures in the proposed system revealed a dynanlic

range of 2‐ 35 and 2‐ 50 mg/L,with limits of deteclon of 2 and 3 mg/L for para and ceph,

respectively.1「 he relative error are be● veen‐0.605‐ 1.64 and‐ 1.230‐ 1.43,lbr para and ceph

respectively. RSD%0.151‐ 1.775 for para and ceph,respectively. The●vo methods were
found to be precise,accurate,siinple and rapid.

Keywords: zero crossing ,  derivative spectrophotometry, paracetamol, cephalexin, H‐

Point.

INTRODUCTION
Paracetemol is acetarninophen is the active metabolite of phenacetin,a so―

called coal tar analgesic.Unlike phenacctin,paracetamol has not becn shown

to be carcinogenic in any way.It has analgesic and antipyretic properties,but,
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unlike aspirin, it is not a very effective anti-inflammatory agent. It is well
tolerated, lacks many of the side-effects of aspirin, and is available over-the-
counter, so it is commonly used for the relief of fever, headaches, and other
minor aches and pains. Paracetamol is also useful in the management of more
severe pain, where it allows lower dosages of additional non-steroidal anti-
inflammatory drugs (NSAIDs) or opioid analgesics to be used, thereby
minimizing overall side-effects. It is a major ingredient in numerous cold and
flu medications, including Tylenol and Panadol, among others. It is
considered safe for human use at recommended doses; however, acute
overdose can cause fatal liver damage often heightened with use of alcohol,
and the number of accidental self-poisonings and suicides has grown in recent
yearsl. The words acetaminophei and paiacetamol come from the chemical
names for the compound; para-acetylaminophenol and poro-
acetylaminophenol. (The brand name Tylenol also derives from this name:
para-acetylaminophenol.) In some contexts, it is shortened to APAP, for N-
acetyl-para-aminophenol(l) It has the formula CsHeNO2, molecular weigh
151.2 and structure as follow.

Paracetem01.Ю
〆
〔
〔〕〕
rttHAc

cephalexin

Paracetemol is a white, crystalline powder, sparingly soluble in water (0.1-
0.5 g/100mL at20 Co) , freely soluble in alcohol, very slightly soluble in ether
and in methylene chloride(2).Paracetamol (acetaminophen) is widely used as

an analgesic and as an antipyretic drug. Many assays have been described for
acetaminophen including titrimetry(3), chromatography(4-9),
fluorometry( I 0), colorimetry( I I -l 4), UV spectrophotometry( I 5), and various
modes of electrochemistry (16-24). Although the electrochemical oxidation of
paracetamol at a glassy carbon electrode has been in the literature for some
time(20) only a few applications of its use in differential pulse voltammetry
have been reported; for determination of the drug in blood plasma and in a
single type of tablet(2l) and in a variety of drug formulations containing
paracetamol(19). Recently the differential pulse voltammetric behaviour of
some drugs including paracetamol at various conducting polymers (17) and at
pumice mixed carbon electrodes(22) have been examined and reviewed(23).
cyclic voltammetric(25). Derivative spectrophotometric technique and
chemometric methods(26-27) The estimation of paracetamol and
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orphenadrine citrate in a multicomponent pharmaceutical dosage form by
spectrophotometric method has been reported. Because of highly interference
in the spectra and the presence of non-linearity caused by the analye
concentrations which deviate from Beer and Lambert's law, partial least-
squares (PLS) and artificial neural networks (AI.IN) techniques were used for
the calibration(3) A micellar electrokinetic chromatography (MEKC) method
was established for determination of paracetamol (PARA) and
chlorpheniramine maleate (CPM) in cold tablets. Separation of both drugs
rapid and efficient(4)
Cephalexin monohydrate contains not less than 95.0 per cent and not more
than the equivalent of 101.0 percent of (6R,7R)-7-[(R)-2-amino-2-phenylaceta
-midol -3-methyl-8-oxo-5-thia-l-azabicyclo[4.2.0)oct-2 - ene-2-carboxylic
acid, calculated with reference to the anhydrous substance. The empirical
formula of cephalexin was (Cr6HriN3Oa S, H2O), and the molecular weight
(365.4glmol) (2). Cephalexin occurs as white, or almost white, crystalline
monohydrate powder. It is soluble in water, practically insoluble in alcohol
and in ether, resistant to acid and well absorbed orally. Several different
methods have been used for determination of cephalexin monohydrate
including; High-perforrnance liquid chromatographic(28-31). A capillary zone
electrophoresis method". Fluorimetric Method(33,34).And Electroanalysis
such as Polarography and voltametry(35,36). And there are several methods
used for the determination of cephalexin(37). Recently Simultaneous
Spectrophotometric determination using of Chemometrics methods(3 8).
The H-point standard addition method5 (HPSAM) permits both proportional
and constant errors produced by the matrix of the sample to be corrected
directly. This method was based on the principle of dual wavelength
spectrophotometry and the standard addition method. The greatest advantage
of HPSAM is that, it can remove the errors resulting from the presence of an
interfering and blank reagent. Although FIPSAM could remove the error
resulting from the sample matrix, it cannot remove the constant error resulting
from other components in the system. The requirements for the application of
the method is that if necessary to work only at two wavelengths where the
analytical signal due to the one of the species is constant and for another one
to be as different as possible. By plotting the analyical signal versus the
added analye concentration, two straight lines are obtained that have a

common point with coordinates H ({s, Ag), where {u is the unknown
analyte concentration and As the analytical signal due to the interfering
species.
Recently H.point standard addition (I{PSAM) were used for simultaneous
determination of binary mixture (39-47). In this work FIPSAM Derivative
spectroscopy(48) were employed for the resolution of binary mixtures of
paracetamol and cephalexin The suggested methods were successfully
applied to the determination of these analytes in synthetic mixtures.
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MATERIALS AND METHODS
Instruments and Equipmentsz
Double-beam UV-Visible spectrophotometer model (UV-1650 PC)
SHIMADZ (Japan), interfaced with computer via a SHIMADZU UV probe
data system program (Version 1.10), using 1.00 cm quartz cells, Ultra sonic
devise (ultrasonicator) for dissolving samples, (SONOREX), (W. Germany),
Ultra pure water manufacturing devise, (TORAYPURE), model LV-08
(Japan).

Chemicals
Standard drugs: cephalexin monohydrate (CreHrzNrOrS. HzO; F.W. 365.4)
and Paracetamol (CaHqNOz.;F.W 151.2) were provide from the State
Company of Drug Industries and Medical Appliances (IRAQ-SDI- Samara).
All drugs were used as working standards without further purification and
analyzed to one of the official methods or reported methods to determine their
purity and compliance with the requirements.
Preparation of Stock and working Standord Solutions
1-Stock solutions (500 or 250 mglL) of standard were prepared by dissolving

an accurately weighed amount (50 or 25 mg) of the studied drugs in about 80
ml of the deionized water 100m1 volumetric flask .using ultra sonic devise
(ultrasonicator) for dissolving samples.The solution is then made up to the
volume with deionized water the stock solutions were completed
quantitatively with the deionized water to obtain the suitable working standard
solutions according to the linear calibration range for each drug.
2- Two series of pure single standards drugs prepared by dilution from stock
solutions with the deionized water to prepare suitable constrictions (2-70
mglL)
3-Solutions for binary mixtures of standard drugs cephalexin monohydrate
solutions and paracetmol were prepared by two series;
First series of mixture solutions were prepared by using a fixed concentration
of (30 mglL) for ceph with different concentrations (2, 5, 10, 20,30, 40, and
50 mg/L) of para, second series of mixture contain a fixed concentration (30
mg/L) of para with different concentration of (2, 5, 10, 20, 30,40, and 50
me/L)of ceph.

RESULTS AND DISCUSSION

Derivative spectroscopic Methods :

Normal spectrum can not be used to determine each of para and ceph present
in mixture, due to interference between the spectra, as shown in Fig.la.
Therefore, UV derivative can be used in this case. As shown in Fig.l and2,
first derivative also can not used to determine ceph in the presence para by
using zero crossing method .(22)

Fig.3 shows Second Derivative 12D; for 2-50 mglL para spectra and 30
mglL zero crossing ceph. at valley 250. nm and 2D spectra for 2-70 mglL
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ceph.with 30 mglL parazero crossing at290.2 nm for ceph., which were they

are suitable for measuring para and ceph respectively.. The calibration curve

of 2D with the range of concentrations (2-60 mglL para) at 250.5 nm gave a

linear equation with slope and the correlation coefficient and the relative

errors for the mixtures for each drug were listed in Tablel and2.. The relative

standard deviation for each concentration represents an average of at least

three measurements is between 0.781- 1.063. Cephalexin can be determined in

the presence of para using 2D spectmm at290.2 nm. The calibration curve of
2D for standard ceph solutions was ranged from 2 to 70 rnglL at 290.2 nrr
gave a linear equation with slope and the correlation coefficient and the

ielative erors for the mixtures each drug were listed in Tablel and2. and the

relative standard deviation for each concentration represents an average of at

least three measurements. is between 0.757- 1.207.

Flg-l: The spectra: a- normal spectra of para and ceph AL:5, b- Dl of each

para and ceph S:10, Al,:5, c-D2 of each para and ceph S:20, AI:5.

‐

Fig.-2: rD spectrum for 10-50 mglLpara and rD spectra for l0-60 mgll ceph

a-Normal spectrum of 30
mg/l of para and 30
mg/Lof ceph.and mix

b- Dlof each 30 mg/l of
para and 30 mg/L of

c- D2 of 30mg/l para and
p0mg/L cel!=__

:
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Table‐ 1
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...F

D, laJaz-FiaF-a

..Crx3.rtar-

)12-50 mglLpara and 30 mglL ceph. at 250.5. b-
'0 mg/L ceph. 30 mglL para zero crossing at 290.2 nm for

\4cthods usi determination

む

197

mixture
Equation Relative

error for
50%

mixture

‘
　

Ｄ け
０・５
ａ１

５

Ｖ Y=0.0043X+
0074

0。757 ０
・
９

９９

６

‘
　

Ｄ

ｅａｋ〓２

０
・
５０

Ｐ Y=0.001lX+
0013

1.207 ０
・
９

９９

５



AL‐ Mustansiriya J.Sci                                      V01・ 21,No6,2010

躍:総震五滞席贅i亀鼈臓鵬¶躍 轟留鶴房げ
Ve

Ceph +
amox

mixtue
認ト
rm壺/L

Relative
erroro/o

para +
ceph

mixture

Para
found*

Relative
error

10

ceph+00
para

9.831 -1.690 l0
para.+00

ceph

10.212 +2.120

20

ceph+00
oara

19.848 -0.760 20
para.+00

ceph

20.218 +1.090

30

ceph+00
amox

30.277 0.923 30
para.+00

ceoh

30.261 +0.870

40
ceph+00
oara

39.645 ‐0.888 40
para.+00

ceph

40.328 +0.820

50

ceph+00
amox

49.875 ‐0.250 50
para.+00

ceph

50.297 +0.594

lOceph
+30 para

9.612 -3.880 l0 para
+30
ceph

10.123 +1.230

20ceph
+30 para

19.896 ‐0.520 20 para
+30
ceph

20.324 +1.620

30ceph
+30 para

30.227 +0。 757 30 para
+30
ceph

30.362 +1.207

40ceph
*30amox

39.927 -0.183 40 para
+30
ceph

39.844 ‐0.390

50ceph
+30 para

49.934 -0.132 50 para
+30
ceoh

49.920 ‐0.160

30ceph+
10 para

30.129 +0.43 30 para
+10
ceph

30.263 +0.877

30ceph十

20 para

30.115 0.383 30 para
+20
ceph

30.345 +1.150

3Oceph +
40 para

29.813 ‐0.623 30 para
+40
ceoh

30.452 +1.501

30 para
+50
ceoh

30.763 +2.543

. each value is the mean at least three measurements
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SAM
sed systems Para and Ceph are the analyte and interfering,
As seen in Fig. 1, at the selected wavelengths of )"1 : 265 and l,z

: Para signal increases linearly with the increase in concentration
cas the ceph signal does not change with the increase in analyte

. l'he concentration of para is determined by IIPSAM using two
),y : 265 and 1.2 :257 nm, at which the interfering species, ceph,

the same absorbance. Known amounts of para are then

added to the mixture. After each addition the absorbance (A) is
ire two wavelengths, and expressed by the following equationsal.

Azos: M265Cp"- + bo + b
Azsj: M257Cp.o+ Ao* A'

rht lines obtained intersect at the H-point (para, ceph) (Fig. 5).To
nrultaneous detennination of ceph and para in a sample, several

.tLrres with different concentration ratios of para and ceph were
g I-IPSAM as shown in fig 6 and table 3. Results of the analysis

rt mixtures in the proposed system revealed a dynamic range and

l-50 mg/L for para and ceph, respectively. The relative elror are

)5-1.64 and-l .230-1.43, for para and ceph respectively. RSD%

(1)

(2)

^

Fit

AM for 30 mg cephalexin with O.0-35m♂」paracetmol at 265

and 257 11m。
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rrnal spectra3DmglL ceph, 30mg/L Para, at 265 and257nm.
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R2=09997
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FF=09977
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30 mg/l ceph and 3,5 10 mg/l para mixture

●
●
Ｅ
ｃ
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35

3

25

2

Fig.-6: H.point standard addition plot for simultaneous determination three

mixtures of putu and ceph with constant concentration of Ceph 30 mg/L and

the para concentrationof 2,5, 10 mg/L para respectively.

Table-3: Relative error of ceph and para present in synthetic mixture using

HPSAM.

f .u.h uul* ir the rn.an at least three measurements standard deviation 0.0454-0'l 153

We can conclude:

The above results show that HPSAM and Derivative spectroscopy allow

rapid, accurate and simple resolution of paracetamol and cephalexin mixtures.

The HpSAM can be used in the multi components samples with matrix effects

because standard addition method has capability of removing these effects.
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Inhibitive Action of Ellagic acid on Corrosion behavior
of SS 316L in Artificial saliva
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ABSTRACT

Ellagic acid has antioxidant, anti-mutagen and anti-cancer properties. In this study we use

theri as inhibitor of bio corrosion of SS 316 L in Artificial saliva was used as the

electrolyte The temperature of the polarisation test cell was maintained at 37 ! n I trC by

thermoitated water bath to simulate the human body temperature Recently the corrosion of
SS3l6L was suppressed in solutions containing ellagic add in different concentrations of
Ellagic acid. to co*pa.. The corrosion behavior investigated by electrochemical

meaiurements. The ,.sult rho*.d that corrosion current density of SS 316 L specimens in

artificial saliva solution containing ellagic acid was much lower than the values obtained

in artificial saliva solution without ellagic acid .

Key word : biocorrosion,Ellagic acid,biomaterial.

INTRODUCTION
Ellagic acid is a naturally occurring phenolic constituent in certain fruits and

nuts. Research in the past decade confirmed that ellagic acid markedly inhibits

the ability of other chemicals to cause mutations in bacteria. Ellagic acid from

red raspberries has proven as an effective anti mutagen and anti carcinogen as

well as an inhibitor of cancer and intioxidant and antiatherosclerosis (1).

Ellagic acid has been found to occur naturally in 46 different foods, with the

red iaspberry having been identified as having the highest natural content.

Eltagic acid is a phenolic compound found in plants in the form of
hydrolysable tannins called ellagitannins. Ellagitannins are esters of glucose

with hlxahydroxydiphenic acid; when hydrolyzed, they yield ellagic acid, the

dilactone of hexahydroxydiphenic acid. Ellagic acid is a very stable

compound and is readily absorbed through the gastrointestinal system in

mammals, including humans. (2).The ellagic acid is rapidly absorped and

subsequently metabolized(3) . The absorption of ellagic acid occurred mostly

within two hours after oral administration and more than 53%o of the orally
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administerer' of ellagic acid remained in the gastrointestinal tract at24h. (4).

The ellagic acid has strong affinity for protein in small animals. Further

studies inve tigated the presence of free ellagic acid in human plasma may be

due to its r-,leas from the hydrolysis of ellagitannine, (5). Conosion is the

major probicm affecting the service life of orthopedic implants. There are a
number of u,ays to reduce corrosion, altering the environment using addition
of inhibitors. Metals and alloys are used in restoration of anatomical structures

for centurie r owing to their superior mechanical properties. However, the

degradation of most metals implanted in the human body has narrowed the

choice of cl rrically usable metals and alloys to mainly-stainless steels, cobalt-
chromium a rd titanium and its alloys (6,7). These metallic devices are unique

that they arc exposed to living cells, tissues and biological fluids which are not

only dynamic but are also a hostile environment for the survival of the implant
(8,9). Type :iS 3l6L are widely wed for implantation purposes in orthopaedic

surgery o\\ ng to their corrosion resistance, mechanical properties and low
cost. Hou'e 'er, clinical experience has shown that they are susceptible to
localised co:'rosion in the human body causing the release of metal ions into
the tissue,, surrounding the implants with Several incidences of
failures(10, i l).

MATERIALS AND METHODS
Ellagic acit
Ellagic acic: *'as provided by sigma chemical - USA .

Figure- l: Chemical formula of Ellagic acid

MW: 302.1' Formula: CrdIrCs
Material

The materir i used in this work was austenitic SS 316L. Chemical analysis of
this materir I rvas carried out using (ARL Spectrometer 3460) in Al-Nasser
Company. 'fable (l) shows the nominal and the analytical chemical
compositior s of SS 3l6L used in this work.
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Table -l: A nominal (12) and analytical chemical composition of SS 1316L

Surface condition of specimen plays an important role in corrosion resistance,

hence, it is necessary to prepare uniform surface and requires careful

specimen preparation. The specimens were cut out in dimensions of (10x10

mm) for electrochemical tests and (20x20 mm) and 2 mm thick for corrosion

test.

The shaped specimens were molded using fast cold setting material up to 20

cm thick leaving the topside of the specimen exposed. The mounted

specimens were allowed to set for half an hour and care was taken to ensure

that the mould does not contain any cracks or bubbles at the mould / specimen

interface. For electrochemical studies, suitable provision was made on the

other side for electrical contact. The schematic diagram of the molded

specimen for microstructure evaluation and electrochemical tests show the

fig,,.. (2) . The mounted specimens were ground with SiC emery papers in

r.q.r.nr" on 120, 180,220,320, 500, 800, 1000, and 1200 grit to get flat and

scratch- free surface. The specimens were polished using polish cloth and

alpha alumina 0.3pm and washed with distilled water. The polished

spicimens were degreased with acetone trichloroethylene and cleaned in the

same solution. The degreased specimens were washed with deionized water,

dried and kept in a dissector over a silica gel pad and used for electrochemical

investigation.

Electrochemical Studies
In this work the Electrochemical measurements of the SS3l6L samples was

carried out under simulated body fluid-Artificial saliva (Modified Carters

solution)chemical composition in Table 2 with adjusted pH.7.4 and

temperature 37 + I ' C by means of a thermostated water bath to simulate the
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human bo..'.A saturated calomel electrode (SCE) and a platinised platinum
black wer Lrsed as the reference and auxiliary electrodes respectively. The
area of th,r SS3I6L samples surface exposed to corrosion study was(l cm2).
The other :rides of the electrode and its edges were masked with lacquer and
were drieci in air. The electrodes were further dipped into the electrolytic
solution t, study the corrosion process. The electrochemical measurements
carried ot: rvith different concentration of Ellagic acid samples are open
circuit pol :rtial (OCPFtime measurements, cyclic polarisation The critical
parameter. like corrosion potential (Ecorr), were evaluated from the
polarisatio:, curves. The samples were immersed in modified Carters solution
with differcnt concentration of ellagic acid and the OCP (Ecorr) was
monitored 'rr half hour. During cyclic polarisation study, the potential was
increased ,rn 0.200 V below the OCP towards the noble direction at a rate of
10 mV/mi .rntil 0.200 V above the OCP The sweep direction.

Table -2: Clremical composition of modified artificial Saliva(13).

0. CONSTITUENT
WEIGHT(gm/l)

1 NaCI
0.70

2 KCI 1.20

3 KSCN 0.33

4 NatFICOr 1.50

Na2FIPOa 0.26

6 KH2PO4 0.20

7 Urea 0.13

RESULTS AND DISCUSSION

The electrot l:emic&l behavior of SS 3l6L was investigated in simulated body
fluid solu : ,:r (artificial saliva)at 37 "C, the corrosion current for all
specimens , iich mixed with Ellagic acid is more noble than that of the
specimen u', t l not add it show the figures (3, 4, 5 and 6) .

And the Tairle.3. .The figure (7) show the effect of Ellagic contraction on
corrosion bchavior of SS316L in the saliva solution compared to that for
specimen inr nersed in the saliva with out Ellagic The corrosion current
density ol' :jS3l6L decrease with increasing concentration of Ellagic,
indicating . lagic revealed a good corrosion inhibition.
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Figure -3: Tafel fit of Potentiodynamic Polarizationof SS316L in Artificial
Saliva without concentration of Ellagic.
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Figure‐4:Tafel■t of Potentiodynanic Polariation of SS316L in Artiicial

Saliva、″ith 0 02gnプ l concentration OfEllagic
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concentration of Ellagic gm/L

Figure-7:Corrosion Current Density of SS316L in Artificial saliva

with different concentration of Ellagic Acid .

Table-3: Summary of electrochemical parameters for SS3I6L In artificial
saliva with different concentration of Ellagic

We can conclude:-
1. The Ellagic acid can be used as an inhibitors for SS3l6ldissolution but

their effect depends on their concentration.

2.The corrosion current density of SS316L specimens in artificial saliva

Concentration of
Ellagic Acid

Gm\L

E corr mv I 
"or" 

PA
mpy

0 -606 1.472
0.639

0.02 -172 0.715 0.309

0.04 - 153 0.234 0.102

0.06 -190 0.119 0.05

containing Ellagic acid decreased in comparison with that in a artificial saliva

solution without Ellagic addition . Adding Ellagic to the solution resulted in
preventing the corrosion of the SS316L in artificial saliva.

3 . from these results the noble negative passive direction film for specimens

immersed in the saliva solution mixed with Ellagic at different concentration
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Effect the addition of Ellagic acid
on corrosion behavior of SS316

ln Artificial saliva
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compared to those with out Ellagic,the effects of Ellagic are not only the

protection of SS316L from chloride  attack but also the suppression of

dissolution of SS316L ions via
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Di-butylphthalate (DBPH), Di-octylphthalate (DOP), Tri-butyl phosphate (TBP),
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ABSTRACT
Amiloride hydrochloride ion-selective electrodes were constructed in polymeric

membrane by using iVC and based on the use of active ion-pair (Amiloride-phosphotungstate)

and the other ion pair (Amiloride- tetraphenyl -borate). The plasticizers used were Di-butyl

phthalate (DBPH), Di-octylphthalate (DOP) and Tri-butyl phosphate (TBP). The electrodes (A,

b and C) tased on the ion pair (Amiloride -phosphotungstic acid) and (D, E and F) based on

the ion pair (Amiloride - tetraphenylborate) and the plasticizers used DBPH, DOP and TBP

respectively they gave approximately the same linear ioncentration range from (lx l0-5 to I x I 0-
21M. the itop"r are 1s+.iet, 52.759,50.910,-49.007,48.508 and 48.501) mV/decade, and the

detection limit were (6x10', l.5x10-6, 7r10a,1.75*10-5, 7rl0-6 and l.5xl0-))M, with the

response time (10, 30, 10, 72,10 and 35) Sec. and the lifetime were about (45,35,30,21,75

und tO; days respectively. And the working pH range found to be (1.9 -7.8) for the

concentration of Amiloridl solution l"l0r M by using electrode A (Am^ilo-PT+DBPH). The

measurement interferences in the presence of Na*' K*, Mg'*' Mn'*, Cu'*' , Fe'* and

Hydroclorothiazide were studied using separate and mixed methods for selectivity coefficient

determination. The pH and life time of the electrodes were also studied. The analytical

methods results showed to be simple, rapid and with a good accuracy by comparing it with

UV-spectrophotometric method by using F-test.^ K.V Words Amiloride hydrochloride ion-selective, phosphotungstic acid,

tetraphenylborate, Amiloride determination.

INTRODUCTION
Amiloride Hydrochloride, an antikaliuretic-diuretic agent, is a pyrazine-

carbonyl-guanidine(l) that is unrelated chemically to other known antikaliuretic

or diuretic agents, it is a yellow solid crystal powder, odourless, it is solubility in

water is 0.52 9/100 mL; in alcohol 1.96 gll00 mL at 25"C; freely soluble in
212
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dimethylsulfoxid (DMSO)(2); practically insoluble in ether, acetone and

chloroform, melting point 240.5 to 241.5oC, pH 3.8 to 5.2, it is the salt of a

moderately strong base (pKa 8.7), Store in well-closed containers ideally
betweenl5 to 30oC, Avoid freezing or a temperature greater than 40'C and

protect from light(3). It is designated chemically as 3, 5 - diamino - 6 - chloro- N
- (diaminomethylene) pyrazine carboxamide monohydrochloride, dihydrate and

has a molecular weight of 302.12.Its empirical formula is C6H3CIN,O.HCI.2H2O

and its structural formula(4) . 
NH, o NHr

.Hcl ato

There have been only a few reports on the determination of Amiloride in
tablets or in biological fluids' such as fluorescence spectrometry (5,6). The

sequential injection analysis technique (SIA).(7) . A simple and fast method for
the derivative spectrophotometry (8, 9). The chromatographic methods FIPLC and

GCA4S.(I0-13).The electrochemical methods voltammetry(l4) and Potentio -

metry(l5). UV spectrophotometry coupled with new chemometric regression
techniques (16, l7). Potentiometric membrane ion-selective electrodes (IESs)

have been used in pharmaceutical and biological analysis. This is mainly due to
their simple design, low cost, adequate selectivity, good accuracy and wide
concentration range (l 8).

Electroanalytical methods have a long history of development, progress in
ISE development has occurred rapidly in the past 40 years, with promising
innovations still on the horizon. (19). Analytical techniques are commonly
employed for this purpose by using drug-selective electrodes (15, 20-25).

MATERIALS AND METHODS 'Instruments and equipment:
l- Expandable ion aralyzer, ORION, model EA 940, (U. S. A.).
2-FTIR-8300 Fourier transforms infrared spectrophotometer Shimadzu.
(Japan).

3-Double-beam W-Visible spectrophotometer model (UV-1650 PC)

SHIMADZ (Japan), interfaced with computer via a SHIMADZU UV probe data

system program (Version 1 .10).

Reagents and solutions
1 - Pure Standard Amiloride hydrochloride (C6FIaCINTO.HCI. zHzO F.W.302. I 2)

and Hydrochlorothiazide (HCT) CzHaClNrOaSz; F.W. 297.74) were a gift from
the State Company of Drug Industries and Medical Appliances (Samara- IRAQ-
SDD.
2-Commercial drugs: Saluretic tablets (Amiloride hydrochloride 5mg +
Hydrochlorothiazide 50mg) made in Cairo-Egypt and the same content in
Maduratic Indian tablets.
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3-Dodeca -Tungstophosphoric acid (PT) (H3PO4.12WOr.XHzO; F.W. 2880.2),

(BDH).
4-Sodium tetraphenylborate (NaTPB) (Cz+HzoBNa; F. W. 3 42.22)

5-Tetrahydrofuran (C+H3O; F.W. 72. 1 l ), (E.Merck).

6-Polyvinyl chloride (PVC) of relatively high molecular weight (Breon S 110/10

B.P Chemical U. K. Ltd).
7-The plasticizers were obtained from Fluka AG, (Switzerland), their

composition and viscosity were tabulating in Table l.

Table-l: Shows
and their viscos:

the plasticizer which were used and their chemical composition

lr vlscosl

Plasticizer's name Chemical composition viscosity company

Di¨butvlphthalate(DBPH) C6H4「C02CH3(CH2)312 14.44 CST Fluka

Di‐octvlphthalate(DOP) C6H4「CO'C8H1712 82.98 CST Fluka

Tri-butylphosphate (TBP) (C4H70)3PO 3.114 CST Fluka

8-Other chemicals such as hydrochloric acid (HCl; F.w. 36.45; sp.gr. 1.184;37%

HCI;=I2M), sodium hydroxide (NaOH; F.W. 40.00 pellets), sodium chloride

(NaCl; F.W. 58.45), potassium chloride (KCl; F.w. 74.58), magnesium chloride

(MgCh .6HzO; F.W. 203.218), manganese(l l) sulfate, anhydrous (MnSOa; F'W'
151), copper(11)sulfate, anhydrous (CuSO+; F.W. 159.60) and Ferric(III) Sulfate

(FedSO+)r.9HzO;F.W.506.027). All chemicals and solvents were of an analytical

reagent grade obtained from BDH, Fluka and Aldrich companies. Other needed

to prepare was Hydrochlorothiazide (HCT) C7H8ClN3O+Szi F.W. 297.74 that

.6.-d it selectivity methods to find if it interfered with Amiloride drug, All
solutions were prepared in doubly distilled water.

l-A stock standard solution of 0.01 M Amiloride hydrochloride was

prepared by dissolving 0.151 g of standard Amiloride hydrochloride and

iompleting the solution up to 50 ml, (ultrasonicator) equipment was used to

assist the dissolving of the drug. The other
Amiloride standard solutions were prepared by serial dilution of the stock

solution, ranged (10-7-10-2) M.
2-The stock standard solution of 0.01M PT was prepared by dissolving

l.44gin distilled water and diluted up to 50 mL.
3- A stock standard solution of 0.01M NaTPB was prepared by dissolving

0.171g in distilled water and diluted up to 50 mL.
4-Stock solutions of 0.1 M of NaCl, KCl, MgCl2-6H2O, MnSO+, CuSOa,

and Fe2(SO+h.9HzO were prepared by weighted (0.584, 0.745, 2.0311, 1.51,

1.596 and 5.056 g) respectively and dissolved by distilled water in l00ml
volumetric flask. More diluted solutions were prepared by dilution from the stock

solutions.
5-A solution of 0.01M Hydrochlorothiazide(HcT) prepared by dissolving

0.297gin methanol about l0 mL and completes the volume to 100 mL, another

diluted solution prepared from the standard.

一
サ
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6-4, solution of r 0.1M HCI was prepared by diluting 0.833mL 0f 12M
HCI concentrated stoke solution to l00ml. 0.1M NaOH was prepared by
weighting 0.4g of NaOH and dissolving to 100mL distilled water.

Preparation of pharmaceutical formulation:

Teen tablets were crushed, mixed in a mortar and weighted accurately it
fonnd that the weight of average was equal to 0.2334 and, 0.23649 for Maduratic
and Saluretic respectively. and the weight of three tablets (0.7002 and 0.7038 g)
which contain approximately 0.015 mg from Amloride hydrochloride (each one
tablet contained 0.0059) it dissolved by deionized water and using ultrasonicator
for - 5min then filtrate and washing the precipitate, the filtrate was collected in
50 mL volumetric flask the resulting solution contain - 0.001 M Amloride
hydrochloride

Procedure

Preparation of lon-pair Compounds:

The Amiloride hydrochloride ion-selective electrode is prepared based on
the use of ion-pair compound (Amilo-PT) as the electro-active substance. The
preparation of ion-pair was performed by mixing 50 ml of 0.01 M solution of
Amiloride hydrochloride with 50 ml of 0.01 M PT with stirring. The resulting
precipitate was filtered off, washed with water, dried at room temperature for two
days. The composition of the ion-pair compound (Amilo-PT) was confirmed
using UV and FTIR spectra as shown in Fig. I and Fig 2 respectively.

The other ion-pair compound (Amilo-NaTPB) was prepared by the same

way, mixing 50 ml of 0.01 M solution of Amiloride hydrochloride with 50 ml of
0.01 M NaTPB with stirring. The resulting precipitate was also filtered off,
washed with water, dried at room temperature for two days. The composition of
the ion-pair compound, (Amilo-NaTPB) was confirmed also by using UV and

as shown in Fis. I and Fie 2
a- Fig.-3-3: UV- Spectrum for
Amiloride sample sglution

b- Fig.3-4: UV- Spectrum
for Amilo - PT complex

!4!ple lgluliqlr_

c- Fig.-3-5: UV- Spectrum for
Amilo - TPB complex sample
solution

一
」
一Fig.-l: UV spectra, a- Amiloride, b- Amilo-PT complex, c- Amilo-NaTPB
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FtgJ:a- FTIR spectrum of (Amilo), b- (Amilo-PT), c- (Amilo-TPB) by
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Fabrication of the Electrodes:
The electrodes for Amiloride hydrochloride were prepared using electro

active complexes (Amilo-PT), (Amilo-NaTPB) with different plasticizers showed

in Table (1). The ISE nature and characteristics are considerably influenced by

the nature and the amount of each component. As far as the polymeric membrane

is concemed, it separates the test solution from the inner compartment,

containing the target ion solution. The method of immobilization ion-pair
compounds into the PVC matrix membrane as described by Craggs et al (26). A
(0.0a0g) of Amilo-PT (ionophore or ion-pair) matrix was mixed with (0.3609) of
plasticizer and (0.179) of PVC powder; all were dissolved in (6-7 mL) of THF
with stirring until a clear viscous solution was obtained. The same process was

performed for the other ion-pair (Amilo-NaTPB). The resultant solution poured

into a glass casting ring about (30 mm) in length and (35 mm) in diameter. It
consists of two pieces; one of them was the glass cylinder and the other was glass

plate. The two pieces was pasted together using PVC-THF viscous mixture to

make sure no loss in the membrane mixture. The top side of the cylinder was

covered with a pad of filter paper. Then all of the contents were left for two days

to allow slow evaporation of the solvent and formation sensing membranes. A
disc of the membrane was cut equal to the external diameter of a PVC tube (=l
cm length, 6 mm i.d) The other side of the glass tube was assembled with plastic
cover in which AglAgCl wire was inserted through it, tube was filled with 10-3M

Amiloride hydrochloride as internal solution before fixing the cover. The

electrode was immersed in 10-3M Amiloride solution for at lest one hour before

use. When not in use, they were stored in air. The master membrane was used to
prepare several others'

Selectivity measurements
A separate solution method was used for the selectivity coefficient

measurement, and was calculated according to the equation(27,28)

logKpot : [(Es - E^)l(2.303RT/zF)]+ (l - zalzs) logaa ( I )

Ee, Ee; ze,, zs', and aa, 8s aro the potentials, charge numbers, and activities for the
primary A and interfering B ions, respectivel), ot a4 : oB. The selectivity
coefficients were also measured by the mixed solution method and was

CdCT膳
i躍悸ξ
°・ e eq面b可 2)3り

(2)

RESULTS AND DISCUSSION
The complexes were obtained by conversion Amiloride hydrochloride to

Amilo-PT and Amlo-TBP characterized by their UV and FTIR spectra, ,

Amiloride phosphotungastate (Amilo-PT) light brown precipitate and the second

complex is obtained by conversion Amiloride hydrochloride into Amiloride
tetraphenylborate (Amilo-TPB) white precipitate the complex Amilo-PT, and
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Amilo-TPB. were stable and water insoluble ion-pair complex though readily

soluble in organic solvents such as tetrahydrofuran. The complex was

incorporated into a PVC membrane and three plasticizers; di-n-butylphthalate
(DBPH), di-octylphthatate (DOP) and tri-n-butylphosphate (TBP). The first ion-

pair complex (Amilo-PT) used to construct three electrodes (A, B and C) by

using three different plasticizers (DBPH, DOP and TBP respectively) which their

calibration curves shown in Fig..3.
The second ion-pair complex (Amilo-TPB) used to construct other three

electrodes (D, E and F) by using the same three different plasticizers (DBPH,

DOP and TBP respectively). The working characteristics for the investigated A,

B, C, D, E, F electrodes were assessed on the basis of the calibration curves

which were obtained by measuring of the e.m.f. values of the set of Amiloride

hydrochloride solutions ranged (10'-10-7)M. These electrodes show sub-

Nemstain response to the Amiloride hydrochloride activity in different

concentration ranges depending on the properties of the plasticizers and ion-pair

complexes, which their calibration curves shown in Fig. 4. The equations of the

linear range and their slope, correlation coefficient and relative standard

deviation of there were listed in Table 2.

Fig.-3:Calibration curves of Amiloride hydrochloride selective electrodes (A, B
and C) using (Amilo-PT) ion-pair complex.
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Fig.-4: Calibration curves of Amiloride hydrochloride selective electrodes (D, E

and F) using (Amilo-TPB) ion-pair complex.
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Table-2:The equation of calibration curves and their slope, Correlation

and relative standard deviation of their

Electrode
Membrane

Linear equation Slope
(mV/Decade)

RSD%* Correlation
coefficient
(R)

A‐Amilo―PT
+DBPH

y:23.534 Lnx + 287 .49 54.198 0.275 0.9999

B‐Amilo‐PT
+DOP y:22.909 Lr:x + 277 .75 52.759 0.674 0.9998

C‐Amilo‐PT
+TBP y=22.106 Lnx + 351.4 50.910 0.836 0.9998

D‐Amilo‐TPB
十DBPH

y : 21.28 Lnx + 280 49.007 0.358 1.0000

E‐Amilo‐TPB
+DOP y=21.063Lrx+277.83 48.508 0.708 0.9995

F‐Amilo―TPB
+TBP y: 21.063 Lnx + l9l .17 48.501 0.852 0.9991

coefficient

* The result of three times repeated.

The parameters of Amiloride hydrochloride electrodes which include the slope,

linear concentration range, detection limit, response time and life time of the six

electrodes(A,B,C,D,E,F)

(Amilo‐PT with DBPH)is
listed in Table 3, from the table electrode A
best electrode which used to determined
獲
ｔｈｅ

Amiloride.. Non-Nernstian slopes were obtained for electrodes non-Nernstian

slope behaviors could be attributed to the high viscosity of plasticizers. slow

down the ion exchange process between ion pair complex in membrane with the

external solution of amiloride hydrochloride. Moreover, the steric effect of the

alkyl group on the DBPH may decrease the bond strength of the ion pair

complex. The TBP, which has a low viscosity (3.1I cSt), leads to leaching of the

complex from the membrane or may have a high steric effect on methyl groups.

Near Nernstian slopes . and there are several pharmaceutical application of ion

selective electrode that have non- Nernstian slope proved that they can be used

those electrodes in detection of drugs like the determination of Scopolamine(32)

in Some Pharmaceutical Formulations by using ISE has a slope of 54.5 mV

ldecade, other ion selective membrane electrode fon PVC Membrane Sensors for
potentiometric determination of Acebutolol(33) has slope 51.5 and 53 mV

/decade, also the determination of Methacycline Hydrochloride(34) by using ISE

has the slope equal 52.9 mV/decade and there was also Promethazine

Hydrochloride (25) ion selective electrodes used in pharmaceutical preparations

have a slopes of 40-56 mV /decade.
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hloride electrodes.Table-3: The parameters of Amiloriclq by[ee

Membrane
Composition

ilope
'mV/Decade)

Linear
loncentration
Ranse (M)

〕etection

Limit(M)

ResDonse time (sec) Lifetime

(day)ｒ
ｍ
Ｉ
佃
ｒ
ｍ

A‐  Amilo‐ PT
+DBPH 54.198 lor- lo-2 6r l0-7 8 10 20 45

B‐  Amilo‐PT
十DOP

52.759 3x l0-6- lo-2 l.5x 10-6 20 30 35 35

C‐  Amilo―PT
十TBP

50.910 lor - lo-2 7110-6 5 10 15 30

D‐  Amilo― TPB
+DBPH 49.007 6× 10‐

5_10‐ 2 1.75x l0-5 20 35 40 21

E‐  Amilo‐TPB
+DOP 48.508 3r l0r- l0-2 7x l0-6 7 10 20 15

F‐  Amilo‐TPB
+TBP 48.501 5r l0r -10-2 1.5x l0-5 6

つ
４ 20 10

Effect of pH:-
The effect of pH on the response of the Amiloride electrode (A) was

examined by measuring the variation in the potential against pH range from 0-7

to 11.0 by using 0.1M HCI to lower pH to 0.7 and by monitoring the potential

stability with addition of 0.lM NaOH until the pH reach to 11, the pHeffect
studied for the three different Amiloride hydrochioride concentrations 10-a, 10-3

and 10-2 M. The curves are shown in Fig.5.
At pH values lower than 1.0 or in very high acidity, the electrodes

responses has been increased rather irregularly. This may be due to that the

eleltrodes responses to tf activities as well as analyte ions. A drift in potential

was noticed at pH > 8. This attributed to the poisoning of the membrane by

formation a white precipitated tungsten oxides or sodium phosphotungastate. The

working pH ranges of Amiloride electrode A are listed in Table 4.
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Table for loride‐4:Worki Ami electrode A.

Amilo‐PT+DBPH
l0'M 10‐

3M l0-4M
1.8-7.8 1.9-7.8 2.3-7.2

Selectivity methods:
Separate solution methods (27,28):

The influence of some possible interfering inorganic cations such as Na+,

K*, Mg2*, Mn2* ,Cu2* and Fe3* and Hydrochlorothiazide druge which presented

with amiloride in the pharmaceutical formulation for amiloride sensors (A, B, C,
D, E and E) on the electrode response was studied. The selectivity of the
electrodes based on DBPH, DOP and TBP were measured by the separate

solution methods.. The potentiometric selectivity coefficients were calculated
using equation I at Amiloride and interfering concentrations werel0-3 .The values
of the selectivity coefficients electrodes are listed in Table 5. The selectivity
coefficients were very small. This means that there is no interference of these

cations with the response of amiloride electrodes.

Table 5: Selectivity coefficient values for Amiloride electrode using - Separated

solution methods

Mixed solution methods
By using the fixed interference method (FIM),(29-31) The potentiometry

of a cell comprising an ion-selective electrode and a reference electrode (ISE
cell) is measured for solutions of constant activity of the interfering ion (as) at

first used 5xl0-2M then mixed it with varying activity of the primary ion that is
for the Amiloride (aa). The potentiometry E (mV) values obtained are plotted vs.

the logarithm of the activity of the primary ion. The intersection of the

extrapolated linear portions of this plot indicates the value of (aa) from Fig.6 as

an example for all interfering ions, that is used to calculate KFte,e from equation
(2) all results of KFta,s were in Table 6.

A

Amilo‐

PT+DBPH

B

Amilo―

PT+DOP

C

Amilo―

PT+TBP

D

Amilo―

TPB+DBPH

E

Amilo―

TPB+DOP

F

Amilo
TPB+TBP

Nぎ 1.320× 0づ 1.100× 10‐' 1.770× 10 7.910× 10‐
う
5.140× 0 1.150× 10‐

Z

K■ 3.699× 04 1.104× 10づ 9.024× 10 1.040× 10‐
Z
5.660× 0 8.270× 10‐・

Mg2+ 3.530× 0‐
p
4.344× 10‐

D
3.932× 10 3.643× 10‐

4
2.269× 0‐

4
5.59× 10

Mn2+ 2.212× 0‐
D
5.896× 10‐

D
3.433× 10 4.002× 10 2.617× 0‐

4
6。 147× 10

cu2+ 1.643× 0‐' 5.403× 10‐ 2.738× 10 2.0731× 10‐
4
2.164× 0‐

4
4.623× 10

F♂
+

3.96× 104 7.872× 10‐' 1.040× 10つ 8.289× 10 7.007× 0‐ 8.076× 104

Hydrochlorothia
zide

7.500x l0-2 7.900x l0'2 9.510x l0-2 7.540x l0-2 8.470x l0-2 7.000x l0-2
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Fig.-6: FIM calibration curve for electrode A (Amilo-PT+DBPH),
aslnterfering ion &s:4x1 0-sM.

r* 1s*10'M)

Table-6: Values of Kpota,e calculated from the equation Kooto," : l,.l (ur)'o'"
according to FIM.

一一
一
一
・ 一一・一
一一一一一一一一一一一

一Ｋ 4.000 xl0-5 8.000 x 10-4 3.000x l0-5 6.000 x l0-3

Na* 7.000x 10-5 1.400 xl0-3 2.000x l0-s 4.000 x l0-3

Mg' I .900x l0-s 8.497 x l0-5 1.000x l0-5 1.414 xl0-4

Mn*2 5.000x 10-5 2.236 x10'4 2.000x l0-5 2-828 x10'a

Cu*2 4.000x l0-5 1.788 x l0-a 1.000x l0-5 1.414 xl0a

一
ｅ
一Ｆ 2.000x 10-5 5.428 x 10'5 8.000x l0-6 4.678 x l0-5

軍ydr00110rOt,1■ 11e I .500x 10-5 3.000 x l0-3

Sample analyses:-
Four potentiometric techniques were used for the determination of

Amiloride, direct measurement, standard addition (SAM), multi-standard

addition (MSA) and titration by using electrode A. The recovery GC %), relative

error (RE %) ad relative standard deviation (RSD Yo) fot each method are

calculated and listed in table 7.

Direct method
The calibration curve was constructed (for electrode A) in Fig.7, the

concentration of the unknown was calculated from the linear equation

y:23.534Lnx+287 .49 of the calibration curve which has the slope (S) tr ! S.D. :
s+.tqgg t 0.0177 and the intercept !!s.D. : 287/91!!nn!trn, for n:5,
and the results are listed in Table 7.

t
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Fig.-7: Calibration curve of electrode A (Amilo-PT+DBPH).

Standard addition method (SAM)
That 0.5 ml increment of standard solution of 10-2M Amiloride was added

to 20 ml of unknown sample. By solving the following equation the unknown
concentration can be obtained.

cu: cs / lo^RS [l+ (vu/ vs)] - (vu/ vs)

Where: Cu: concentration of unknown solution, C5: conCentration of
standard solution, Vu: volume of unknown solutiofl, V5! volume of standard
solution, S: slope of electrode. The Recovery, Relative error and Relative
standard deviation for five addition of Amiloride hydrochloride are listed in
Table 7.

Multi standard addition method (MSA)

The calibration curve for MSA for electrode (A) was shown in Fig. 8 by
plotting of antilog(E/S) versus the volume of the five addition of Amiloride
hydrochloride of 0.05 mL of lxl0-2M. the analysis results RC% and REo/o were
listed in Table 7
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Fig.-9:Titration curve of
solution 0.01 M Amiloride

驚I蹴s淵胤鑑tfl:嘲雪Fig。‐8:Calibration cllrve of antilog
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15 mL sample

titrant solution.

sample(1.00X10~4M)

〕lectrode A

electrode A (Amilo-PT+DBPH) for
hydrochloride with 0.01 M of PT as a

Table -7: Determination of Amiloride in the standard

ic methods using Amiloride selective

Each concentration
of five additions

represents an average of 3 measurements* The results
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ntiometric methods usmg Am Se C

Membrane. Samples

potentiometric methods

Titration Direct SAM* MSA*

A
(Amilo―

PT+DBPH

1.00x10‐
4

0.986× 10‐
5
0.999× 10‐

」
0。994× 10~j 1.006× 10‐

RSD% 0.500% 0.366% 0.372% 4.280

RE% ‐1.33% ‐0.10°/0 0̈.600/0 0.60°/0

%RC 98.660/0 99.900% 99.40% 100.60%
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Analytical Application of the Selected Electrode:-
Accuracy of the proposed electrode was assisted by determining

Amiloride's solutions using the above methods and the data obtained for
pharmaceutical samples were listed in Table 8 for Maduratic and Saluretic

tablets.

Table-8:Sample analyses of Maduratic and Saluretic tablets pharmaceutical

Arniloride electrode A(Amilo― PT+D

Parameter
Maduratic :ablets Saluretic tablets

Direct
method
SAM MSA Titration

method
Direct
method
SAM MSA

Titratio

n

method

Conc. (M) 1.000× 1
0‐
3

1.000×

10‐
3

1.000× 1

0‐

3

1.000X10‐
3

1.000× 1

0‐
3

1.000× 1

0‐
3

1.000X

10‐
3

ハ
υ
ハ
υ
０

３

１

０

Found(M)
0.995×

10‐
3

0.991×

10‐
3

1.008×

10‐
3

0.990× 10
‐3

0,986×

10‐
3

0.988× 1

0‐
3

1.01Xl

O‐
3

0.983× 1

0‐
3

RSD%. 0.474%
８００
・
４

％
0.6310/0 0.576% 0.51% 0.7680/0

RC% 99.5% 99.1%
100.8

% 99% 98.6% 98.8% 101% 98.3%

RE% ‐0.50/0 ‐0.90/0 0.8% ‐
1% 1.4% 1.2% 1% ‐1.7%

*Each concentration represents an average of at least three measurements.

Sample analyses by using UV-Spectrophotometry:-
The standard methods detected in British pharmacopeia's 2000[o] are

spectrophotometric methods. UV spectrum of Amiloride hydrochloride as shown

in Fig 9. and the equations and other parameters of the calibration curves are

listed in table 9

Fig.-I0: UV- Spectra for Amilo. solutions at different concentration ranged from
2 to 60 mglL.
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Table -9 : The concentration range of the

equations, correlation coefficient, standard

Vol. 21, No 6,2010

three wavelengths and their linear
deviation of slope and intercept

●

*The result of three times repeated.

The best wavelength igO nrn with highr concentration range and best (Kr :
0.99936) as shown in the calibration curve in Table 10 used to determine

Amiloride hydrochloride sample solutions 11x10-4M that equal to 30.2 ppm) by

direct method. The analysis results of three samples are average recovery,

relative error and relative standard deviation are 99.87Yo, -0.130 and 0.497 Yo

respectively.

Comparison between ISE and UV-Spectrophotometric Methods : -

The comparison between ISE and UV-Spectrophotometric methods by using

direct method are listed in Table 10 shows that the ISE method was better than

UV- Spectrophotometric Method. The F value found equal to 1.863 that was

smaller than the value in the table of F- test at 95%o confrdence level for (n-l) that

was equal to 6.39 when n: 5 means that the newer ISE method was better than

UV- spectrophotometry.
Table 10 :- The comparison between ISE and UV trophotometric Met

|IⅢⅢII 艦藤封甲叫警Ч
Linear range 1× 10‐

5_1×
10‐
2 6.62x10-6 - 1.655x 10-4

Detection limit 6× 10‐
′ 6.62x10-6

RSD%. 0.366% 0.497%

s2 .6469x10-7 4.978x10'7

*for five unknown concentrations of direct method of ISE and UV-spectro.

Conclusions:-
Amiloride-selective PVC membrane electrode (Amilo-PT +DBPH) was

used for potentiometric determination. which gives excellent electrode

parameters as well as good results in determination of Amiloride and no

interference with several cations and (HCT drug),. The analytical method

proposed proved to be simple, rapid and of good accuracy compared to the UV-
spectrophotometric method by normal calibration curve.

hods。
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361 2¨40
Y=  0.06208X+
0.22634

0.99895 0.99947 Z.51lxl0-4 7.990x 10-3

286 2‐ 50
Y=  0.05588X十
0.19580

0.99936 0.99968 ).407x104 4.0926x10-3

213 2-40
Y=  0.05877X+
0.25594

0.99932 0.999664 l.2l4xl04 3.7004x l0-3
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Assessment of Canc€r Risk to the Human Tissues Relaled to I'ublic Exposure to Cesium'1" 
a*",

dose and radiation-derived risk with the guidelines indicates that people are exposed to l37cs

radioactivity within acceptable dose and risk limits. The annual limit on '"Cs intake

established by the Intemational Atomic Energy Agency is translated in this study into a

conesponding derived maximum permissible concentration in food crops and agdcultural soil

through the use ofenvironmental pathway modeling.

INTRODUCTION
Long-lived, artificial radionuclides were introduced into the environment

due to human activities. The largest quantities of the radioactive elements were

released as a result oftest nuclear explosions, the ground and atmospheric ones in

particular. The nuclear power plant breakdown in Chemobyl (Ukraine) was the

iatest substantial source of the radioactive contamination. Most of the

radionuclides librated into the atrnosphere were later deposited on the ground

surface, with'"Ct being of primary importance among this group of isotopes (1).

Another significant source of r37Cs contamination in the surface soil of Baghdad

city is the normal operation of the nuclear facilities located in Al-Twaitha site

before destruction in 1991 war.
The aims of this studY are:

l- Calculation of radiological doses and health risks to the body organs and

tissues related to public exposure to tlTCs through environmental transport

pathways. The quantitative estimation of the radiation health risks is carried out

in ttris ituay by using a hypothetical linear no threshold (LNT) statistical model.

The LNT model indicates that any radiation dose, no matter how small, may

result in human health effects, such as cancer and hereditary genetic damage'

2- Investisate the effect of the consumption of animal and agric_ultural products

"onta-ina"t"a 
with rl?Cs on the increase of population intake of l37Cs'

MATERIALS AND METHODS
Preparation of soil samPles

Light samples of surface soil were collected from the urban areas that

,l'*otildt Al-lwaitha nuclear research site (Hay Al-Riyad and Jesr-Diyala

sectors). The soil sampling procedure involves cutting out a soil sample of about

I kg weight at about i cm depth. The soil samples were collected from flat and

und'isturfiO areas, then placed in polyethylene bags, labeled with the location

code, date and time of sampling, and transferred to the analytical laboratory for

analysis. At the laboratory, the soil material was crushed into small pieces,

screined on a sieve of I mm mesh size and dried in an oven at 80oC for 4-hrs

according to a procedure recommended by the International Atomic Energy

agency [eEe). The dry mass of soil material is recorded. The soil samples were

subjected later to radiometric analysis.

Quantative radiological analytical analysis ofthe soil samples

Radiometric analysis of the soil samples were performed in Marinelli type

beakers of I liter volume using a gamma-ray spectrometric system (Fig'-l)
composed of a pure germanium detector with 40% efficiency (Canberra, USA),

.o,rpl.d to an 8192 channel personal computer analyzer. Energy and efficiency
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calibrations were carried out with a multi-gamma standard source (Canberra).

The computer code Genie-2000 was used to determine the activity concentration

of cesium-137 inthe samples (3). Every sample is counted for 3600 seconds. The

soil sampling process and laboratory measurements were carried out in 2008 in

the laboratories of Hazardous Materials and Environmental Researches

Directorate/ Ministry of Science and Technology.

Heal The Risk Assessment
Risk, may be defined as the chance of encountering the potential adverse

effects of human or ecological exposures to environmental hazards. In general

terms, risk is the probability of harm or loss, which may also be considered as a

product of probability and the severity of consequences (4).

Risk assessment is the gathering of data that are used to relate response to

dose. Such dose-response data can then be combined with estimates of likely

human exposure to produce overall assessments of risk (5).

The National Academy of Sciences suggests that risk assessment be divided

into the following four steps (6):

Hazard Identefication
Radiation causes ionizations in the molecules of living cells. These

ionizations result in the removal of electrons from the atoms, forming ions or

charged atoms. The ions formed then can be go on to react with other atoms in

the cell, causing damage. An example of this would be if a gamma ray passes

through a cell, the water molecules near the DNA might be ionized and the ions

might react with the DNA causing it to break.

Human Exposure Assessment (Terrestlral Pathways)
The most important atmospheric transport mechanisms for radionuclides

released to the atmosphere are illustrated in Fig.-2 (7).

Soil To Vegetaion Transeer
The concentration of a radionuclide in vegetation attributable to root uptake is

conventionally modeled as follows(8):

Cv=Cg× Bv
where:

… (1)

Cs is the concentration of the radionuclide in the soil rooting zone (Bq/g).

C; is the concentration of the radionuclide in type v vegetation (Bq/g).

B, is the soil to plant transfer factor for the radionuclide to type v vegetation

(Bq/g wet plant per Bq/g drY soi[--The 
concentiation iactors of l37cs in forage plants and vegetation are taken to

be 0.042 and 0.03 (Bq/g wet plant per Bqig dry soil) respectively (9).
plant uptake of radionuclides from the soil is affected by numerous processes

and factors. As a result, Bu may vary widely. Some of the influencing factors

include: the physicochemical form of the radionuclide; type of vegetation; soil

characteristici (including stable element concentrations and the presence of
fertilizers, agricultural chemicals and chelating agents); and the distribution of
radionuclides within the soil (8).

232

（ゞ

ヽ
ロ



ぬ

Assessment of Cancer Risk to the Human Tissues Related to Public Exposure to Cesium-137
Nabeel

lead Shield
HPGe detector &

Liquid Nitrogen
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Fig.-2: The most important processes affecting the transport of radionuclides
released to the atmosphere (7).

ANIMAL PRODUCTS
For equilibrium assessment models,transfer factors are most commonly used

to speciff the degree of transfer of a radionuclide from feed, forage and/or

drinking water to animal products. The most general type of model is as

follows(9):
co =fr)(c,Q, +c*q*;

where:
Ce is the average concentration of the radionuclide in Upe p animal produce

(Bq/kg, excepting milk, which is in Bq/L);
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fo is the transfer factor of the radionuclide from the daily intake to type p animal

produce (dlkg, excepting milk, which is in d/L)(Table-1);-Cu 
is the concentration of the radionuclide in forages or type v feed ingested by

the animal (Bq/kg);

Q, is the average daily intake of contaminated forage or type v ingested by the

animal, kg/d (Table-2);
C* is the concentration of the radionuclide in the animal's water supply
(Bq/L);

Q* is the average daily intake of contaminated water by animal (L/d).
This model assumes that the radionuclide concentration in animal products is

in equilibrium with the concentrations in the feed, forage, or water. The

concentration of the radionuclide in the feed or forage must be specified in the

same manner as the daily intake.

Tablc… 1:A nimal Product Transfer Factors for "'Cs (10

Anirlllal Product/1ntake 亀 Units

Milk/Feed 0.058 d/L

Beef/Feed 0.05 d/kg

Egg/feed 0.4 d/kg

Chicken meat /Feed 10 d/kg

Tab le-2: Daily water and food intake by animals

Animal Dailv Water lntake(L/d) Daily Food lntake(kg/d)

Dairv cows 80 50

BeefCattle 50 50

Chickens 0。 3 0.1

Pies 7 3

Caribou H.5 7

Moose 36 27

RESUSPENSION
Mathematical models of resuspcnsion have been developed based on wind

erosion models and as a function of wind speed.Air concentration,Cair,can be

approximated with the following model(11):

″
一

鴫=<U― UT)や … (3)

in which:
Cui, is the air concentration, Bq/m3,

U is the wind speed in m/s,
Ur is the threshold wind speed for particle resuspension, m/s, and

C*ir is the surface contamination level in Bql^'.
Resuspension of material deposited on the surface of soil represents an

important and often overlooked horizontal terrestrial transport mechanism.

Resuspension results from wind or mechanical disturbance and is usually

described in terms of the resuspension factor (RF) or resuspension rate. The
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resuspension factor is defined as the ratio of the activity per unit volume in air at

a reference height above the ground (usually 1 meter) (Cui,) to the activity per unit
area on the surface of the ground (C,.1). The air concentration of resuspended

radionuclide is estimated by using equation below:
Cair: RF x C*1

Thus, the RF has units of reciprocal length, and is usually expressed in units of
m''. The resuspension factor is highly variable, depending on the freshness of the

deposition, particle size, weather, and atmospheric variables including
precipitation, humidity, wind speed, turbulence and temperature, and the ground

ioughness, moisture content,_-and otler physical factors. Values ranging overall

ordJrs of magnitude from 10-13 to 10-2 have been reported in the literature, but the

value of l0-6/m appears to be suitable for general use outdoors for freshly

deposited material ti f l. fo calculate the surfaci contamination level in (Bq/m2),

the average radionuclide activity concentration (Bq/kg) is multiplied by the

effective surface soil density that is a function of depth and soil characteristics. At

the depth of (0-30) cm, soil density is equal to 400 kg/m' (8).

TOXICITY ASSESSMENT Ai\tD RISK CHARACTERIZATION (RISK

ESTIMATES AND RADIOLOGICAL DOSE ASSESSMENT)

External exposure to large amounts of l37cs can cause burns, acute radiation

sickness and evin death. Exposure to l37cs can increase the risk of cancer

because of exposure to high-energy gamma radiation. Intemal exposure to l37cs,

through ingesiion or inhalation, allows the radioactive material to be distributed

in the soft tissues, especially muscle tissue, exposing these tissues to the beta

particles and gamma radiation and increasing cancer risk (12).

EXTERNAL EXPOSURE
Soils contaminated with radioactive material provide a potential for external

exposgre to nearby individuals. Estimates of soil contamination may be available

from atmospheric deposition calculations or measurements of soil contamination

levels.
Based on comprehensive radionuclide concentration on the ground, the

effective dose from exposure to ground contaminants is given by the

equation(13):
FL: Cgro*a x CF "'(5)
where:
H: effective dose from deposition for the period of concern, mSv,

Cground : ground concentration of radionuclide, Bq/m',

CF : conversion factor from Table-3, effective dose per unit deposition of the

radionuclide.
The following equation is used for estimating adjusted effective dose from

eposition by taking into account shielding and partial occupancy (13):

4*: H [SF*OF + (l-OF)] "'(6)
where:

... (4)
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FI"*1 : Effective dose from deposition for the period of concern assuming shielding

and partial occupancy, mSv,
SF : Shielding factor during occupancy,
OF: Occupancy fraction; fraction of time the shielding factor SF is applicable,

e.g., the fraction of spent indoors; it is assumed that for the rest of the time, there

is no shielding, default 0.6 (13).

INTERI\AL DOSES
Calculation of internal doses due to intake by inhalation and ingestion is

carried out by using equations below (14):

E,nr,o =Co,i xHo xDF,.,

where Eins,p : the annual
foodstuff p (Sv/y),

Cp,i : the concentration of radionuclide i in foodstuff p at the time of
consumption (Bq/kg),

Ho: the consumption rate for foodstuff p (kg/y),
pFrnc: the dose coefficient for ingestion of radionuclide (SviBq) (Table-3),

Inadiation from inhaled radionuclides is estimated from (14):

E,nn = Co + R,nn * DF,nn "' (8)

where Ca : the radionuclide concentration in air (Bq/m3),

Rinh: the inhalation rate (tn'/y),
DFinn: the inhalation dose coefficient (Sv/Bq) (Table-3).

Estimation of the potential risk from low levels of ionizing radiation

requires application of dose-to-risk conversion factors to an estimate of the dose.

Dose and risk factors to different body organs and tissues as a result of ingestion,

inhalation and external exposure to l37Cs are listed in Table-3. Dose factors for
external exposure (listed in Table-3) are for exposure to contaminated soil

surface with l37cs to a depth of 1 cm. The relative sensitivity to harmful

stochastic effects expressed as risk per Sv of the several organs and tissues that

contribute to the overall health risk is shown in Table-3.

Risk assessment could be interpreted to mean simply multiplying the

exposure (dose) by the potency to get individual risk, and then multiplying that

by the number of people exposed to get an estimate of overall risk to some

specific population (5). The linear no-threshold (LNT) dose-response equation

for an individual exposed to ionizing radiation is:

Lifetime risk for un irrdiridral : Average annual dose (mSv/y)*10-' (Sv/mSv) x

Lifetime (70 y) x Risk factor (Sr-')

...(7)
effective dose from consumption of nuclide i in

'

...(e)
The annual limit on intake (ALI) for each isotope assumes exposure to no

other isotope and no other pathway, as well as no external radiation exposure.

Generally, a person who may be exposed to several different radioisotopes by

inhalation and by ingestion and also to extemal radiation must meet the following
criterion if he/she is to be remain within the recommended dose limit (17):

5lntake,(inhaled), alntake,(ingested)-tE]t"*u1.d9...1 ... (10)Zer.Xirrr"r",i"rl *Z;Ll(ing"rtion) *4 
Dose limit

where the ALI for ingestion and inhalation of '37Cs is 6* 106 Bq/y (19).
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GENETIC INJURY OF RADIOLOGICAL EXPOSURE
The genetic injury or damage to Baghdad population from radiation exposure

is estimated in this study from the total number of human-sieverts delivered to

the gonads. It is thought that in the majority of cases the inherited change will
have a deleterious effect on the individual. This may be premature death, inability

to produce offspring, susceptibility to disease, or any number of changes of lesser

or greater importance. The genetic risk coeffrcient for gonads is taken to be 4*10-

' Si-t fo. the first 2 generations (17) and 0.01 Sv-r for all generations (14).

Table-3: Dose factors for public exposure to "'Cs 115) and lifetime fatal

probability coefficients in a population of all ages from specific fatal cancer after

to low doses 16

Body Organ or
Tissue

Dose Factors
Risk

Factor(10‐
4 sv‐ 1)置鵠

Inhalation

(nSV・ Bq‐
1)

Extemal

T躙8
Bone surfaces 12 7.9 3.74e-21 5

Breast 12 7.8 1.52c-21 20

Colon 14 9 85

Gonads 13.5 8.3 1.43e-21

Liver 14 8.6 15

Lungs 13 8.7 1。 18e‐21 85

Red bone marrow 13 8.2 1.04e-21 50

Thvroid 13 8 1.18e‐ 21 8

Effective 13 8。 5 1。34e-21 500

Remainder 1。 12e-21 50

Skin 9.03e…20 2

RESULTS AND DISCUSSION
Multi-step risk assessment process is used in this study to analyze the

environmental impact of l37Cs particles released from nuclear facilities and to

estimate the health risks to the local inhabitants living in the area of the study

(Hay Al-Riyad and Jesr-Diyala sectors) associated with radiological exposure to

'3'Cs. The first step is estimation of the internal exposure by evaluation of the

annual intake of r37cs by a critical group of local inhabitants living in the area of
the study. The second step is the estimation of the individual doses using the dose

factors for particular organs and tissues. The key objective of such an analysis is

the estimation of doses to individual members of the public from releases of
radioactivity to the afinosphere in both the near and long term. The type of
analysis used in this study relies heavily on predicted values produced by

mathematical models. These models have been formulated to calculate the

environmental transport of radionuclides, the exposure, and dose received by

critical population. The last step is estimation of the risk of developing a fatal
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cancer to various body organs and tissues as a result of radiation exposure by

application of dose-to-risk conversion factors available in the literature data.

Risk/dose is correlated in this study using the linear, no-threshold (LNT) dose-

response model (Eq.-9).
The analytical laboratory in the Iraqi Ministry of Science and Technology/

Hazmat and Environmental Researches Directorate reports a mean l37cs

concentration of 1.933 + 0.665 Bqlkg in the surface soil of the area of the study,

which is less than the derived concentration guidance level (DCGL) proposed by

the US Nuclear Regulatory Commission (NRC) of 407 Bq/kg, and less than the

exemption, exclusion and clearance level established by the International Atomic

Energy Agency (IAEA) of 100 Bq&g (19). Radioactivity of r37cs was measured

in eight different locations in the area of the study. The observed concentrations

rurg" from 1.39 to 2.99 Bqlkg. '3'Cs variability in the radiological measurements

is due to random distribution and uncertainties in the measurement process since

the extreme values of the records are found to be less than 3 standard deviations

of the mean observed value. Therefore, there are no unusual or suspicious data.

The total "'Cs ittuke rate is estimated by using appropriate values for the

parameters in equations (1), (2) and (4).

The first step in calculating internal exposure is to evaluate the annual intake

through food chain pathways of r37cs by a critical group of local inhabitants

living in the area of the study. Taking into account the annual consumption of the

various foods under consideration [18]. Terrestrial food-chain mathematical

models (Eqs.(l) and (2)) are used to forecast "'Cs cotcentrations in the animal
products and agricultural crops that are eaten by human or that serve as food for
stock animals. The receptors annual '3'Cs intake through &od chain pathway are

given by the product of the respective concentrations of "'Cs in the agricultural

crops and animal products by the receptors annual intake of these foodstuffs. The

mean 137Cs content of locally produced foods has been evaluated using equations
(1) and (2). A quantitative description of the routes by which human exposure to

'3'Cs occurs is shown in Table-4.Inthe case of air, the receptors annual intake of
'37Cs is given by the product of the respective concentrations of l37Cs and the

receptors assumed annual local intake of air. In the case of vegetables and animal

products, the calculations involve one extra step, namely the transfer of l37cs

irom the soil to these foodstuffs. l37Cs activity concentration in vegetation can be

used to predict "'Cs irtake from vegetables consumed by people and from
pasture vegetation consumed by-_animals. The low '"Cs content of surface soil is

ieflected in corresponding low l37cs concentrations in the foodstuffs.

The percentage contribution to the total r37Cs intake is illustrated in Fig.-3.

The main radiation-derived health hazard is due to ingestion of contaminated

foodstuffs. The major '3'Cs transfer route to human is vig the soil-grass-cow-

milk-human chain (Low's milk is the largest contributor of r37cs to the Baghdad's

population adult diet). A smallest contribution to dose (0.02olo) arises from

ingestion of contaminated egg contents. Food-chain contamination is likely to
o.-..r, for relatively long-lived isotopes like "'Cs because radioactive decay of

（
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this radioisotope would not reduce the opportunity for the isotope to pass from
the soil into the plants.

Esg(0.02%)
Chickens Meat (0.85%)

Air ri3%ヽ   Meat r5%ヽ

ミ

Vegetable (10%),

Fig.-3: The percentage-contribution to the total r37cs intake

The estimated total annual "'Cs intake per year (50.108 Bq/y) is found to be

less than the annual limit on intake (ALI), 6*106 Bq/y established by the

Intemational Atomic Energy Agency (IAEA) (19). The combined exposure

criterion is estimated using Eq.-10 to be 8.35*10', less than one. This result

suggests that the respective individuals are exposed to t"Ct within the

recommended dose limit. However, there is some possible adverse health effects

related to population exposure to l37Cs. The resulting contribution from l37Cs

intake to the annual effective dose is found to be 0.62 pSv/y, less than the

recommended dose limit for the public (l mSv/y). The whole-body r37cs dose of
0.62 pSv/y is a small fraction of the U.S. Environmental Protection Agency

(EPA) radiation dose standard to a member of the public of 100 pSv/y from an

atmospheric release (21). The effective dose equivalent from ingestion of food is
calculated by summing the contributions from leaff vegetables, milk, meat and

other animal products (such as eggs) to the diet. Eq.-9 is used to estimate the

lifetime probability of dying as a result of lethal cancer (mortality) to the

respectivi individuals inducid by human intake of r37cs. Based upon the
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Table-4: The annual estimated intake rates of '''Cs by adu lts in

Pathway
Intake oer

Derson

i'Cs Content
(Bq/ks)

'"Cs intake per year
(Bq/v)

Meat 13k卿
～

0.202923 2.638

NIilk 150kノv 0.235433 35.315

Vesetable 90kノv 0.057989 5.219

Eeg 3.2k口′v 0.003125 0.010

Chickens meat 5.3kノv 0.081094 0.4298

Air 8400 m'/y 0.000773 Bq/1n' 6.494

Total 50.108

Mirk(71%)
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metabolic and dosimetric models for "'Cs recommended by the IAEA, it is

possible to estimate the committed dose equivalents to the sensitive cells of the

lower large intestine (the tissue must at risk in the gut (8)), the cells near bone

surfaces, th" bor" marrow, and other soft tissues following ingestion of l37cs by
adults, by multiplying these doses by risk coefficients for radiation induced fatal
cancers for the different tissues (9). The likelihood or probability of developing
extra cancer cases to the respective population as a consequence of l37cs

exposure is evaluated in Table-5 using a linear, no-threshold (LNT) dose-

response model (Eq.-9) and the risk factors listed in Table-3. The LNT dose-
response model predicts the frequency with which radiation-derived health
effects might occur. Public exposure to "'Cs is due primarily to intemal
irradiation, and the external irradiation is not thought to be significant. The risk
assessment data listed in Table-5 indicate that deposited 137Cs particles provide a

potential for external and internal exposure to nearby individuals and results in
detrimental adverse health effects including increased incidence of fatal cancers.
The linear, no-threshold (LNT) model postulates about 2.172 extra cancer cases
among a population of 1 million people who received a whole body dose-
equivalent of 0.62 pSv/y from'37Cs exposure. The cancer incidence rate to
population owing to l37cs exposure is evaluated at 0.031 extra cancer
case/million people/year. The risk of developing bone cancer is calculated to be
about 4.7 in a group of 100 million exposed individuals. Radiation-induced
cancer is predicted most frequently in the colon. The risk of leukemia as a result
of irradiation of the bone marrow is calculated to be about 21.7 in a group of 100
million exposed individuals. The results of quantitative health risk assessment are
written in Table-5 in statistical terms (risk : number of injuries or deaths per
number of people exposed to hazard) in order to account for differences in
sensitivity between the most sensitive individuals in the exposed human
population such as pregnant women, babies, the elderly and normal (healthy)
people and due to biological variability accounts for a difference in sensitivity
among individuals and a wide variation in susceptibility to radiation damage
exists among different types of cells and tissues.

If the entire breeding respective population received a radiation dose of 0.64
pSu.y-r to gonads from intake of l37cs, then the probability of having a genetic

damage as a consequence of gonads irradiation for all generations is estimated to
be about 1 per 2304147.In other words, a gonad dose of 0.64 pS".y-rto each

parent who was irradiated before conception occurred will lead to 4 additional
genetic disorders cases per l0 million live births for all generations. The gonad
dose of 0.64 pS,.y-r is found to be less than the population dose limit for genetic

effects of L7 mSv/y proposed by the National Council on Radiation Protection
and Measurements (NCRP) (19) and less than the dose limits for gonads of 5

mSv/y recommended by the International Commission on Radiological
Protection (ICRP) (17). At present, there is no evidence of any connection
between the cancer incidence and genetic damage occurs actually in the general
population of Baghdad city and r37cs contamination. The health risks from
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exposure to low-level ionizing radiation can be observed by studying large

population groups such as Bagh{gd community. However, any somatic or genetic

.ff..tr that maybe ensue from '37Cs radiation dose rate of 0.62 pSv/y would be

masked by other factors.
A maximum permissible concentrations (MPC) have been derived for'3'Cs in

foodstuffs and agricultural soils (Table-6) based on the annual limit on 137Cs

intake (6x106 gqry) (19). These limits have been derived in order to control

environmental health hazards associated with public exposure to r37Cs. It should

be emphasized here that the recommended maximum permissible environmental

"onr.nt 
utions listed in Table-6 are upper limits only, and that, in all instances,

planning for radiation protection should be based on radiation doses that are as

low as reasonably achievable.

Table‐5: Tissue dose and associated possible
4●   ■■●_ ____― ――――^`^137ρ _.

radiogenic cancer risk as a

of public exposure to "'Qs:uence re

Tissue Radiological Dose ( p Sv/Y) Radiation- derived risk

Bone surfaces
0.574813 0.047 per million

Breast 0.574813 0.08 per million

Colon 0.671463 0.399 per Fnillion

Gonads 0.640942

Liver 0.666376 0.069 per rninion

Lungs 0.625682 0.371 per llnillion

Red bone marrow 0。620595 0.217 per million

Thyroid 0.620595 0.0345 per rninion

Effective 0。620595 2.172 per rnillion

Remainder 0.569726 0.1 99 per rnillion

Skin 4.578158 0.064 per rnillion

Table-6: Derived (or proposed) maximum permissible concentrations (MPC) for
B7cs in different foodstuffs and agricultural soilS011:

Foodstuff NIIPC

Meat 23076 Bq/kg

Milk 28400 Bq/L

Egg 375 Bq/kg

Vegetable 6666 Bq/kR

Chickens meat 466 Bq/kg

Aericultural soil 222222 1Bq/kg

We can conclude:
(1) Analysis of the results shows that the individual doses from intemal exposure

are higher than those due to external exposure.

(2) The animal products pathway (mik) is the greatest exposure pathway to r37cs

and the most exposed organ tt,n tUtr.ro,
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(3) The individual doses resulting from the consumption of animal products are

seven to eight orders of magnitude higher than doses delivered from the

consumption of plants (vegetables).
(4) For ihe popuiation as a whole, ingestion is a major route of entry of "'Ct into

the body; food is generally the main source of intake. Inhalation is a minor source

of entry.
(5) The results of this study indicate that exposure of Hay Al-Riyad and Jesr-

Diyala population to 137Cs causes possible long term adverse health effects

including increased incidence of fatal cancer and genetic damages to a large

number of people. The results show that one extra fatal cancer case is expected
for every 460405 persons living near Al-Twaitha nuclear research site related to
lifetime (70 year) radiological exposure to 137Cs, or there is 2.172 extra fatal
cancer case (additional death as a result of cancer incidence) in a group of million
people if they would all exposed extemally to r37cs at 1.933 Bq/kg and receive

"7Cs internally at a rate of 50.108 Bq per year instantaneously. The chronic
excess cancer risk estimates attributed to internal and external exposure to l37cs

do not exceed the EPA's I x l0-s level of concern (22) for all receptors evaluated.
(6) Radiation-induced cancer from r37cs exposure is predicted most frequently in
the colon.

RECOMMENDATIONS
(1)Further radiological investigations (soil sampling and laboratory
measurements) are recorlmended to assess environmental radioactivity of l37cs

and associated radiation-derived hazards especially in undiscovered residential
areas.

(2)The radioactivity of soil, local and imported foods need to be monitored in
Iraq to prevent artificial radionuclides from becoming a major source of radiation
hazard.

REFERENCES
l. Chibowski, S., Zygmtxfi, J.,Klimowicz,Z.,"Investigation of Adsorption and

Vertical Migration of r37cs in Three Kinds of Soil at Lublin Vicinity", Journal
of Radio analytical and Nuclear Chemistry, Elsevier Science B.V.,
Amsterdam, 2 42(2) :287 -29 5 (l 999).

2.IAEA, "Measurement of Radioactivity in Environmental Samples and Foods",
Technical Reports Series-364 (1989)

3. Marouf, B., "Environmental Impact of Depleted Uranium (DU) contamination
in Iraq", Conference on the effects of the use of Depleted Uranium Weaponry
on Human and Environment in Iraq, Baghdad (2000).

4. Watts, Richard J., "Hazardous Wastes, Sources, Pathways, Receptors", John
Wiley and Sons, Inc.:52 1-530(l 998).

5. Masters, Gilbert M, "Introduction to Environmental Engineering and Science",
Prentice-Hall, Inc.: 1 9 l-215 (1 991 ).

6. National Academy of Sciences, "Risk Assessment in the Federal Government:
Managing the Process", National Academy Press, Washington, DC (1983).

,

一　
〕

242



（ヽ

Assessment of Cancer Risk to the Human Tissues Related to Public Exposure to Cesium- 137 
Nabeel

7. IAEA, "Generic Models for Use in Assessing the Impact of Discharges of
Radioactive Substances to the Environment" Safety Reports Series-l4, (2001).

8.IAEA,"The Environmental Behavior of Radium"Technical Reports Series.2,

(3 10) IAEA, Vienna: 345-355(1 990).

9. iAEA,"Generic Models antl Parameters for Assessing the Environmental

Transfer Radionuclides from Routine Releases"Safety Series (1982).

l0.IAEA,"Handbook of Parameter Values for the Prediction of Radionuclide Tra

-nsfer in Temperate Environment"Technical Reports Series(364):35-37 (1994).

ll.Kathren,Ronald,L,"Radioactivity in the Environment"lst Edition,Hawood

Academic Publishers: 240 (198a).

l2.CDc,"Radioisotope Brief: Cesium-137 (Cs-137)"Centers for Disease Control

and Prevention, Emergency Preparedness and Response (2003).

13.IAEA, "Generic Procedures for Assessment and Response During a

Radiological Emergency", IAEA TECDOC-I 162 (2000)'

l4.IAEA, ,IRadiation and-Society: comprehending Radiation Risk", Proceeding

Series, Vol.1, Prepared by the Swedish Risk Academy, International Atomic

Energy AgencY, Vienna (1994).

15.UNSaEAR, ,;Sources and Effects of Ionizing Radiation"

general Assembly, LIN, New York (1993)'

i6.Rutherford, "'Radiation Risk" A critical Look at Real and

from Radiation ExPosure (2002).

l7.Cember, H, "Introduction to Health Physics", Pergamon Press (1987)'

18.FAO,(Food Agti"rltural Organization),Review of Food Consumption Surveys

,2, Africa,Latin America, Near East:181-183 (1979)'

lg.IAEA,"Application of the Concepts of Exclusion,Exemption and Clearance"

Intemationul Ato.it Energy Agency (IAEA) Safety Standards Series RS-G-

1.7 (2004).
20.Eisenbud,M."Environmental Radioactivity"4* Edition,Academic Press(1997)'

2l.Peterson,S."Appendix A.Methods of Dose Calculations",Lawrence Livermore

National Laboratory GLNL) Environmental Report (1999).

22.EPA,*Combustion Hu-uo Health Risk Assessment for Angus Chemicla

Company"sterington,Louisiana,U.S.Environmental Protection agency, Center

for Combustion Science and engineering,Dallas,Texas,Region 6 : 1 0 (2000)'

, Report to the

Perceived Risks

243



i

AL- Mustansiriya J. Sci Vol.2l,No 6,2010

Study Of Protein Profile In Patients With Bladder
Cancer

lsraa G.Zainal and Shaema S.AL-Janabi
Al-Mustansiriyah University , College Of Science , Chemistry Department

i,aXtt
J LE^ll gt-L-pg el-r35); ,-!l d1.. a,Jic. .^- d c$::lt i-s-2s1"lSlt .*-:-,,+lt .g.li.* qr-: f
il+.-l>+ll r.r-;s6e;l3gL-nr-r3J;.-i.el-!l ,-r25 s(6 J.J-ic*+lijE^ll s*; t-e"-t^25

_l .1.:rJ)l ,r-r6-:13gl--ijrs.Jc!J.lS3,cl- !l J'' J.$l gJ.l+-+ijJlLijtLll ;lJ.y,-r-ayd,,5JSJI
r-ttt-r- 

"+b-Fl 
1- Uli r ''+ll # Lixj.l J3rr. 

-9 pr-e-e et-!! iiJli. iil3.ll ullJ- ey*t' E# tll
ijji. sj.+Jl i-e: +-+ l-lsJ 2-1jli e;pJ. L1 :--.:13 i.:U -l ,l-!! iiJi. iJul i-cJ^+-J iiE ll

. ,t- . !r+

ABSTRACT
Plasma levels of total protein and protein profile were estimated in three groups of
patients with bladder cancer : 35 patients suffer from bladder cancer , 25 patients suffer
from bladder stones disease as pathological controls and 25 normal subjects. There were
significant decrease in total protein content of patients with bladder cancer as compared
to pathological controls and normal subjects , and there were significant decreases in
albumin and B - fractions in bladder cancer patients as compared to normal subjects ,

while significant increases in albumin and decreases in B - fractions in pathological
control as compared to normal subjects , non significant difference in o 1- fraction in
patients with bladder cancer and pathological controls as compared to normal subjects ,

but there were significant increases in a 2- fractions and y - fractions in pathological
controls as compared to normal subjects .

INTRODUCTION
Bladder cancer is the most common malignant tumor of the urinary system
(1,2). It affects twice as many men as women , it is rare in people under 55

years of age and most common among those over 70 years (3). Bladder
cancer is the fourth most common form of malignant disease worldwide,
accounting for 4Yo ofall cancer cases(4).
Proteins are substances made up of two smaller building blocks called amino
acids(3).The major site of synthesis of the plasma proteins is the liver(5).
Total protein level depends on the balance between their synthesis and their
catabolism or loss from body (6). Total protein is significantly decreased in
patients with bladder cancer (7). A total plasma protein test measures total
amount of protein in blood plasma as well as the amounts of albumin,
globulin and fibrinogen (8). Under the influence of an electrical field ,

charged molecules and particles migrate in the direction of the electrode
bearing the apposite charge . Because of their varying charges and masses ,

different molecules and particles of a mixture will migrate at different speeds

and will thus be separated into single fractions (9,10). Therefore, the
electrophoresis is especially useful as an analyical method (11). The
measurement of serum/plasma protein concentration is one of the most
frequent routine analyses performed to investigate hydroelectrolytic
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disorders, inflammatory or infectious diseases, colostrums intake, tumors,

etc. Its determination is also prerequisite ofprotein electrophoresis (12)'

The purpose of this article is to determine the total protein TP in
plasma of bladder cancer Patients, pathological controls and normal subjects

, evaluate the technique of quantitative and to investigate the effect of cancer

on the plasma electrophoretic pattems in order to define average ranges

The advantage of reporting the qualitative appearances of the

electrophoretogram with the concentrations of the electrophoretic bands , is

indicated.
MATERIALS AND METHODS

All common laboratory chemicals and reagents were of analar

grade , Twenty five samples of blood (15) male, (10) female were taken

irom physically normal volunteers used as controls age between (45-71)

years.'Tirirty five samples of blood were taken from patients with bladder

Lun.., ug.d 1+8-75) yiars. After being classified by senior surgery (patient

;ff.ridft"; -y ii."ut., that may interfere with our study were excluded)'

slooa i* also collected from twenty five pathological controls (patients

with bladder stones), aged (48-73) years.'

All patients were admitted for treaunent to specialized 
- 
surgical

hospital. Five milliliters (mL) of venous blood sample were taken by using

plastic disposable syringes, and were added to EDTA tubes' Plasma was
'separated irom btooa by cenrifugation at (1000Xg).for 15 mints' Plasma

."lrpf.t were aspirated hd stored in caped sterilized tubes at -20oC until

iime of analysis. The method of Hartree (12) was used to determine plasma

totut p-t.ir, using (BSA) as standard' Protein concentration were expressed

i, gldL.f pLt-alrigure 1t) shows the standard curve of protein' which was

.oirt-.t"a by plotting the absorbance at 650 nm against standard protein

concentration.

Fig.- I :Standard curve for

The plasma proteins were determined by elechophoresis technique in

patients of bladder cancer, pathological controls (bladder stones) and normal

.uti".tt by Sherwin and kohn methods' (14,15) , and performed using

""liulor. 
st ipe ana barbital buffer with a pH of (8'6) and ionic strength

(0.075). The tuffer was prepared by dissolving (41t2)gm of sodium barbiton

*i ti.lolg- of diethyl barbituric acid in disrilled water .Dye solution

…
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(ponceau S ) was made by dissolving (0.2)gm of (P) powder in (100)mL

distilled water (solution A ) and dissolving (3)gm of trichloro acetic acid in
(100)mL distilled water (solution B ) , and solutions A and B were mixed
together . The washing solution (5%) was done by diluting (5 mL) of glacial

acetic acid to (100 mL) in distilled water. The electrophoresis tank was filled
with the buffer to the appropriate mark , the samples were placed in the

cellulose acetate of the sheet .The sheet was placed in the tank , whereas the

two end of the sheet floated in the buffer . Electrophoresis was done under

constant current ( 150 mA) for (30 min) . The sheet was removed and treated

with a staining reagent for at least (15 mins) .Then the sheet was passed

through a washing solution and then allowed to dry. Finally the sheet was cut

to five fractions and the dye was dissolved in appropriate solution (buffer ) .

The color was measured at (520 nm ).

Statistical analysis :

Descriptive statistics were used in analyzing the patients characteristics and

laboratory parameters for each groups. In addition , unpaired student t - test

was used to assess group differences , where appropriate .A statistical
significant difference was accepted as p value less than 0.05 . All the

statistical analysis in this study were made using SPSS 10.0 for windows
program.

RESULTS AND DISCUSSION
The total protein TP levels expressed as (mean*SD) g/dl in plasma of
patients with bladder cancer, pathological control (bladder stones) and

normal subjects are shown in table (l) :

Table-l: Total protein level in plasma of patients with bladder cancer,

pathological control and normal subjects.

The (mean + SD) level of TP among normal groups was (7.58 + 0.41) glL

, while the (mean + SD) of TP concentration in plasma of patients with
bladder cancer and pathological control were (6.93 + 0.45), (7.43 + 0.5qg I
L, respectively. The results showed that their were significantly decrease

(P<0.05) in TP conc. in patients with bladder cancer and pathological control
(bladder stone) as compared to the normal subjects and so significantly
decrease (P<0.0s)
patients with bladder cancer as compared to the pathological control.
Additional useful information was gained from the qualitative appearance of
the electrophoretogram , with the results being expressed as values

"
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indicating concentrations of each fraction , table (2) show the results of

tufU"rnin]or, o2, F and 1 globulin) of (mean t SD) in the plasma of bladder

.*.., patients, pathoiogical contol and normal subjects. The results

indicated the preien." of significant decrease (P<0.05) in albumin in

bludd.. "*..i 
patients and increase in albumin in pathological control as

compared to normal subjects,While (o1-globulin) values showed non

significant difference (p>0.05) in bladder cancer patients and pathological

control as compared to normal subjects.

There were a significant increase (P<0.05) in a2 level in pathological

control as comparei to t ot-al subjects and no significant difference in

bladder cancer patients as compared to normal subjects , the presence of

significant decriase (P<0.05)in p-level in both bladder cancer patients &

pa:thological control as compalCId to normal subjects also there were a

rigrin.*t increase (P<0.05) for y-level in both bladder cancer patients and

pathological control as compared to normal subjects'

Table -2: plasma protein distribution in bladder cancer patients pathological

control and normal subjects.

（ヽ

Figure-2:Plasma electrophoresis pattern of bladder cancer patients,

pathological control and normal subjects' (Left):

i-UUaair cancer 2- pathological control 3-normal subjects.

Pathologic
al control
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Figure -3:(A, B, C) shows proteins profile electrophoretically analyzed using
cellulose acetate paper for bladder cancer patients, pathological control and

normal subj ects, respectively.

墨
熱

Ｂ

　

．

理 ,1,_ご鷺 t,1:‐lIP)、

Figure(3)(A, B, C):- electrophoretic patterns for plasma proteins in patients

with bladder cancer, pathological control and normal subjects, respectively.
To our knowledge , few studies have been carried out to investigate total
protein and the protein profile in cancer patients , the results of this study

show that considerable variation in the concentration of TP and the five
electrophoretic protein bands occurred in bladder cancer patients ,

pathological controls as compared to normal subjects.

The possible cause of decreased plasma total protein secondarily decreased

synthesis of protein by the liver(16) or Perhaps because a development
attributed to poor nutrition and restricted calorie diet(I7).

The results of protein electrophoresis indicated the presence of
significant decrease in albumin in bladder cancer patients and significant
increase in pathological controls as compared to normal subjects , this agrees

with the study of (Zainal 2001X18) who found that the level of albumin
decreased in patients with oral cancer , while o1- globulin values showed

non significant difference in bladder cancer patients , pathological controls
as compared to normal subjects and o,2- globulin level showed a non

″
●

A

C
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significant difference in bladder cancer patients and a significant increase in

pa:thological controls as compared to normal subjects respectively , this

iiru$";. with ( AL - Zaid'S MK l98l ) 
('') in intestinal lymphoma disease '

A significant d".."ut" in R - level in both bladder cancer patients &
pathological controls as compared to normal subjects , this agrees with ( AL
I Jurr"i 1990 ) (20) , finally there were a significant increase in 1 - level in

both bladder cancer patients & pathological controls as compared to normal

subjects , this agreei with the study of ( Zainal200l)(17) ' ( AL - Jassem

1990 ) (19) and study of ( AL - Zuhvri SA 200s ) (21)'

In protein electrophoresis each protein band , composed of several

differeni proteins , respond to different physiological and pathological

stimuli(22), perusal of ihe original electrophoretic strip by a person well

ue,.."d i. ihe-u-iations of individual proteins in health and disease , has been

recommended , therefore , the original electrophoretic strip should be

perused by an examiner well - versed in the changes' The appearance ofthe

electrophoretogram should be reported , depending on the qualitative

electrophoretic appearances and the clinical findings . To assess the degree

of abnormality , or to study minor changes , quantitative data are necessary

and these may be obtained by quantitative immuno - electrophoresis '
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f-d.iJ
4-amoina rl}jl &lil + 5-(4-amoina antipyrene)-8-hydroxyqunoline lr<Jtll ":-
(Mnlt,Coll.Nin Cull q;,titr ,-t:,Jt ,;+ c,ru.j"l 6. s$JJl :Jcu. .-; $-hydlsxyqunoline g- antipyrene' 

.lM(L)rcl2l LUI iiJ-ll slllLl,i- cJl;*. J. J.r-! sS:l : j! (2: I ) '+"+r JIE)Il.-r J and Zn")
a;lr,,r-r--li cJ-: ii\tl .jLL. l,!r+l (J}l uFt .i,.yl irin rl-ti:-l, 

-.JEJl-c,liJl 
cl.+ c'-i'i

,rSf r 

-.9rr.- 
-x.-t a, Ll (!1. L+rsll 

-:d]-illr 
:+-I- tiiJl iJ-LJl uL-lr! J|3 )Li !r!l - 1F 'idl 6Jj

.'. "-bJl ,.aln .)j c J.Jl du jEJl clJEl .: L.+ J .-Jt 6ault g..1 .JJ. 4+}.ls r

ABSTRACT
coupling reaction of 4-aminoantipyrene with 8-hydroxyqunoline gave the new bidentate azo

lisand 5-(4-antiovrene azo!8-hydroxyqunoline. Treatment of this ligand with the following

mitals ions (M;l! Co'|, Nilr, Culr and-znll) in aqueous ethanol with a l:2 M:L ratio yielded a

series of neutral complexes of the general formula [M(L)zch]. The prepared complexes were

characterized using flame atomic absorption, FT.IR, UV-Vis spectroscopic as well as magnetic

susceptibility and conductivity measurements. Chloride ion conlent were also evaluated by

(Mohr Method).

From above dat4 the proposed molecular structure for these complexes as octahedral

geometry.

INTRODUCTION
Azo dyes with the heterocyclic diazo-component from colored complexes

with many metal ions in solution( l-5).Great number of spectro -photometric

methods based on these reactions were developed and used in anylyical

chemistry(6). In recent years, a lot of publications deal with the investigations of
the mechanism of azo-dyes adsorption on to the solid supports,(7) such as ion-

exchangers, pvc, fabric, silica gel or cellulose.

About a half of global production of synthetic textile dyes are classified into

tvo compounds that have the chromophore of (N=N-) group and over 15% of
the textili dyes are lost in wastewater stream during dyeing operation. These azo

dyes are known to be largely non-biodegradable in aerobic condition(8).

The development of new structures of azo dyes have been interested in the

commercial application to polyester, poly amide or poly acrylic as well as their

blends with other fibres(9). In this respect, an attempt has been made to

synthesize and characterize azo bidentate ligand, derived from 4-aminoantipyrene

ur diuro component, and 8-hydroxyquinolene as coupling agent. The complexes

of this ligand with some metal ions has also studied and characterized

physicochemically.

Vol. 21, No 6, 2010
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Amcr,Khalcda and Ahncd

MATERIALS AND METHODS
A.Materials:All chemical used were of rcagent grade and used without furthcr

puriflcation MnC12・4H20,COC12・ 6H20,NiC12・6H20,CuC12・2H20,ZnC12(Fluka)

4-alninoantipyrene and 8‐ hydroxyquinolene(B.DoH).

L淵 躙 T翼 慕 冬 ,lil織 諾τ℃∬ ‰ 脳 #乳 1:R鳳
using(ShimadZu uV‐ 160A)Ultra ViOet… Visble Spectrophotometcr.Conduct市 ity

were measured fOr 10‐ 3 M of complexes in cthanol at 25° C using(Philips Pw―

Digital Conductimeter)。 Magnetic susceptibilities were perforlned using(Brucker

Magnet BoM.6)instrument at 25oCo Melting points were obtained using(Stuart

Melting Point Apparatus)。

Preparation ofthe Ligand

The hgttd Was synthesレedaccordhgilliぷ
:1:I∬1:撃 :猫迭ぶ:焉1:

狙れ脚認話柵蹴縄:翻11淵:l肥濯尊1謂瀾LTЪ怒1to 5°C.10rnl of 10°/o sodiurn nitrite was

obtain the diazoniunl salt.After 30min the diazoniunl salt was slowly added to a

l撚 轍;hown in scheme(1)・

H3C＼

平

H2S04(COnC)

Scheme -1: Preparation of the ligand'

Preparation of Metal Complexes (General Procedure)

An aqueous solution of the metal salt contains 0.118g,0.118g,0.0869 and

0.0689 (lm mole) of MnCl2.4H2o, CoClz. 6HzO, NiCl2.6H2o and ZnClz

respec-tively was uia.A graduatly with stirring to the ethanolic solution of the

ligand 1O.i+1g,2 mmolei using stichiometric amount (1:2) metal: ligand molar

ratio, the mixture was stirringlor half an hour at room temperature,crystalline

順＼
|ド叫
p/N一ヽ

へ
し
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precipitates observed. The resulting precipitates

from ethanol and dried at 50C'.

Vol. 21, No 6,2010

were filtered off, recrystallized

RESULTS AND DISCUSSION

The isolated complexes were crystalline solid soluble in common solvents

such as ethanol, methanol and dimethyl sulforide. They are relatively thermally

stable. The conductivity measurements in ethanol (10-3M) indicated the non-

electrolyte behavior(11). The metal determination and chloride content (Mohr

method) were found to be in agreement with calculated values. Table (1) include

the physical properties. The effective magnetic moments of the complexes lies in

the range (1.64-4.81) B.M.

This values refers to a parameters (high spin) which has been reported for
most octahedral geometry. The I.R spectrum of the ligand Fig. (1) exhibited
broad band at (3414) cm-' indicated to v (OH) vibration(12,13). Since no

significant change in this band was noticed, the possibility that coordination
occur via the donating atom in tlais group was excluded. Strong band in the ligand
spectrum was observed at (1678) .--' due to v (C : O;(tct, on complexation Fig.
(2, 3) a shifted with change in shape were observed from main band, the
significant change in this band nray be a result of coordination with the metal ion.
T[e strong characteristic band at (1392) cm-r which was assigned to the (-N : N-)
stretching(l5, 16) suffered a great change in the intensity and in position,
splitting to higher frequency was also observed on complexation with metal ion.
This may suggest the participation of the azo nitrogen in this complexation. Two
new stretching bands were noticed around (580-a97)cm-r and (473420)cm'l
refers to metal oxygen and nitrogen respectively(17,18). Table (2) gives the

characteristic absorption for the free ligand and its complexes.

Electronic Spectra
Free ligand peaks of maxium absorption and assignments related to the

ligand(I9,20) and its complexes are listed in Table (3). The ligand spectrum Fig.
(4) exibited an absorption peak at242nm was assigned to the moderate energy Tr -

zr* transition of aromatic ring. The two peak at (399) nm was related to the fi - Tt*

transition of intermolecular charge- transfer taken through the azo group (-N : N-
). The UV-Vis spectra of the complexes (Mnrl, Corr, Nil', Cr", Zn") showed
absorption peaks at (220,304nm), (330nm), (304nm), (220,298nrrr) and (220nm)
which were assign to ligand field and charge transfer transition respectively. The
peak at (390nm) and (459nm) on Mnrr, complex Fig. (5) were caused by
electronic transition 64',9 + ot,(p) and 6A19 -+ oErloy respectively The spectra of
Corr and Nirr complexes appears two absolption peaks at (460nm) and (47lnm)
refers to electronic transition aT,g 

-aAze and 3A2g 
-v'Trg respectively. The

spectrum of Curr complex Fig. (6) gave absorption peak at (463nm) due to'Eg -2T2g transition. Zntt complex have no (d-d) transition because filled of the d-
orbital. According to the results obtained may be suggest the octahedral
structures of these complex.
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Table -1: Physical Properties of the Ligand and its Complexes.

一^
）

Compounds Color
MoP。
C
M%Cal
C。 (fOund)

Cl%Cal
C。 (fOund)
£>冊「聾n
absolute ethanol

隆 ff

(BoM)

Ligand Brown 185

[Mn(L)2C12]
Reddish

Brown
>360 7.13(6.95) 9,20(9.11) 6.79 4.81

[Co(L)2C12]
ｅｐ

ｗｎ

ｅ

　

ｏ

Ｄ

Ｂｒ
>360 7.61(6。 96) 9.16(8.93) 6.97 3.72

[Ni(L)2C12] Red >360 7.58(7.12) 9.15(9.03) 8.66 3.08

lcu (L)z Clzl
Yellowish

Orange
>360 8.20(8.04) 9.10(8.87) 1.47 1.64

[Zn(L)2
C121

Reddish

Brown
>360 8.32(7.88) 9.09(8.95) 1.99

Table -2:The Main Frequencies of the Ligand and its!9!qp&x9q(9!q

Compounds V(OH) v(c:o)
v(N=N)+v(C=N‐
N=C)

V(M‐ 0)

v(M‐N)

Ligand 3414 br. 1678V.S. 1392S.

lMn (L)z Chl 3414 br.
1612V. 1454 Sh. 580W.
S. 1392V.S. 473W.

[Co(L)2C12] 3414 br. 1585S,

1462 Sh. 520W.
1427 Sho. 420W.
1384S.

[Ni (L)2 Clz] 3379 br.

1620V. 1454 Sh. 497W.
S. 1427 Sh. 450W.

1388S.

lCu (L)z Cbl 3414 br. 1585S.

1458 Sh. 570W.
1438 Sho. 466W.
1384S.

lZn(L)zClzl 3414 br.
1643s. 1442S. 580W.

1430 Sho. 443

VoS=Very strong,br=broad,sh=sharp9 sho=shonldcr.

し



Table -3: Electronic SPectra for he Lieand and Its ComPk〕xes.

Comnounds λnm ABS wave number(cm E max(LoMorioc ttn

Ligand
242 1.465 41322.31 1465

399 1.877 25062.65 1877

lMn (L)z Clzl

220 1.637 45454.54 1637

304 1.011 32894.73 1011

390 1.325 25641.02 1325

459 1.367 21786.49 1367

[Co(L)2C12]
330 0.893 30303.03 893

460 1.988 21739.13 1988

「
iヾ(L)2C12]

304 0.620 32894.73 620

471 0.916 21231.42 916

lcu (L)z cbl
220 1,732 45454.54 1732

298 0.531 33557.04 531

463 1.334 21598.27 1334

lZn(L)zClz)
220 1.121 45454.54 1121

460 1.872 21739.13 1872

ハ

Vo1 21,No6,2010
AL‐ MustansiHya J.Sci

)u: wave length in nanometers

Abs = Absorbance

ベ

ヘ

Fig.-l:FT-IR spectrum of the ligand
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Fig.-2:FT-IR spectrum of the[Mn(L)2C12] complex

ErsHrM^bru

Fig.-3:FT-IR spectrum of the[Mn(L)zClz] complex
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ABSTRACT
Urinary tract infection(UTI)deflnes as a condition in which the urinary tract

lll驚謡∬Ⅷ拙l∬1:篤dT:]m需:樅 %霧鳥%縁調讐
駒 rtγS εο″″″″お0∠ θο″″γ″お)plant extracts on S 

α″″γs iSolated from UTI.This

study included 350 patients(125 malcs and 225 females)with Signs and symptoms of

UTI,who werc referrcd to the Teaching Hospital in Erbil and Sulainlania cities,from

March till May 2007.Also,25 healthy individuals were included in the study as a

control group.Agar wen and disc diffusion assay were used forノ ″νJrrο test while 3

groups of rats wcre used for J″ ν′νο test.The bacterial cultivations revealed positivc

results for H9(34%)urinC Specimcn■ 56“7.05%),63(52.94%)and O(0%)in

males,fcrnalcs and control group respectivcly。
「Fhc rate of uropathogenic S α

"″

θγs

was 23(17。 82%)。 Ethanol cxtract ofitt θο
“
″ッ″なwas the most efflcient to inhibit∫

α夕″θ
“
S′″ツi′ro and′″ッ′ッο。

INTRODUCTION
A urinary tract infection is an infection caused by microorganisms

mainly bacteria that may affect any part of the urinary tract(l)' Most

UTIs u.. .uur.d by facuitutir. anaerobes Gram-negative rods, especially

Escherichia coli, Proteus sp., Klebsiella sp., Pseudomonas sp., and

certain Gram-positive cocci such as staphylococci(2). Some medicinal

plants have potential sources of new antibacterial agents even against

iorn. antibiotic-resistant strains(3). Myrtus communis is taken either

internally or externally, the former one in the treatment of urinary
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,1.'ctions, digestive problem, vaginal discharge, bronchial congestion,

irusitis, dry coughs, diabetes mellitus and inflammatory disorders(4,5).

MATERIALS AND METHODS
Urine samples had been taken randomly from 350 patients

irl,rtients and out patients) who were suffering from signs and

nrptoms of UTIs attending Hawler and Sulaimania Teaching Hospitals

25appar-'ntly healthy individuals were considered as a control group,

::ing the pcriod from March to May 2007.

Bacteriological agar media were used for detection isolated

, fefiir. However, stock solution was prepared by mixing 50 grams leaf
' .'re plant powder with 250 ml of extractant (cold water, hot water,

'r-,rol, acetone and diethyl ether). From the stock solution (200mg/ml

'nt), difl'erent concentrations of the plant extract (200, 100, 50 and25

r -' ':rl) werc prepared (6).
A standardized inoculum of l-2X 107 cfir/ml was inoculated into

I -urface of sterile Muller-Hinton agar plates. Discs were soaked in the

r e concentrations of the extract while the control disc was soaked in
.,terilize-i distilled water. 61 37,.:c After 24 how sensitivity and

' ,1nce o 1' the bacteria to the plant extract were recorded through

suremer.t of inhibition zones by ordinary ruler(7). Minimum
i l:ibitory concentration (ItflC) and the minimum bactericidal

t .entration (I\BC) of the extracts were determined. The highest

i :on that yielded no single bacterial colony on a solid medium was

' .\''l as MBC(8).

ln ttit'o sfudy was done using a number of rats classified into 3

I ,ups: Control negative group consist of 5 rats injected with normal

r i,rL, control positive group consist of 4 rats injected with S. qureus afld

r ,ie orally tested group, consists of 4 rats injected with counted

: ',, ult ot'isitlated S. aureus .

Strrgery was done fon female albino rats weighing 170-2009

1 )r'. in3 :o(9). The abdomen of the rats cleaned with iodophore and

r rrcri bv longitudinal midline incision from the xiphoid process

f ,is rhc symphysis pubis by blade. 0.lml of staphylococcal

: .,rsi,,., il08bac/ml) injected into bladders of groups 2 and 3small

- ot'r,.1 ml of sterilized normal saline was injected into groupl,

r . .. .,l.rlor,.rinal cavity was closed(10). Urine samples were collected after

t ,.r. ,r :o check infected cases. Groups I and 2 were housed by

l..l ;:rarv and tap water. However, group 3 for three weeks were

..inii:rr'd chaw and solution of plant extract at concentrations of 200
^, :r, .; 25mg/ml instead of water. Urine culturing was done for all
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RESULTS AND DISCUSSION
This study was carried out on 350 patients complaining of signs and

symptoms of UTI and 25 apparently healthy individuals as control

g.o"p. Only 119 patients Qa%) were positive for bacterial infections

irt ...ut 2il patiints (66%) had no bacterial infection. However, urine

samples of control group were negative for bacterial cultures (0%)'

Regarding the sexind age distribution of UTI patients. Out of 119

patients with positive bacterial cultures 56(47.05%) were males and

63(52.94%) were females (p<0.01) Table (1)'

Table -1: Prevalence of UTI in relation to gender

There is a significant difference in the UTI incidence regarding to

sex and age Table (2). The incidence of UTI infection in males was

significantly higher than in females only in the first age group l-9 yeat.

AL- Mustansiriya J. Sci Vol.21,No6,2010

Table -2:Prevalence of UTI in relation to and

:バξt Fema10 Mall T6tal

一っ
一

5(7。93%) 23(41.07%) 28

101191 8(12.69%) 7(12.5%) 15

120‐3, 28(44.44%) 8(14。 28%) 36

≧401 22(34。92%) 18(32.14%) 40

T6taF 63 56 119

.ChilSqlarc P<0.01

The percentage ofS αッ″θγs Was more frequently than other isolates

17.82%。,in pure culture 22(18.48%)and l(10%)in miXed culture
Table(3)。
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'1 able -3: Number of S .aureus isolates recovered from 119 patients with
IJTI

The results of plant extract revealed that M. communis showed
r"fferent degrees of antibacterial effects when used with different
r .itractants such as cold, hot water, ethanol, acetone and diethyl ether.

Ethanol extract had the greatest bactericidal action compared with
,'ther extractants on S. qureus 17.09.Indeed, the best inhibition zones were
tcund by using a high concentration of M. communis (200mdml) by agar
rvell diffusion for all types of extractants. The most average diameter of
i hibition zone detected was 34.66mm by using ethanol compared with
( )cr type oi extractants 28, 25.33, 22.33, and 22mm of diethyl ether,
:.cetone, cold and hot water respectively. Additionally, the mean of
.hibition zone in agar-well diffusion assay by using Least Significant

, iflcrence r','as significantly more than disc diffusion assay l8.29mm
' -'rsus 8.43mrn Table (4), Figure (1).

Bacterial isolates
Pure culture

Mixed
culture

Total

No。 %
０

　

。

Ｎ
% No. %

Staphylococcus qleuq 22 18。48 l 10 23 17.82

Others 97 73.76 9 90 106 16.18

Total 119 92.24 10 7.75 t29 34
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Table‐4:Relation S α″θtt withplant extract types,∞ ncentrations and

inhibition inethod

0 0 0

12.36

０

０

25 7 17.66

50 9 19

100
12。 3

3
21.66

200
14。6

6
22.33

Of

on zone

0 0 0

12.56
25

13.29

25 7 15。33

50
10。6

6
19

100
14.3

3
21.33

200 16 22

0 0 0

17.09
50

15.53

25
10。 3

3
25

50
10.6

6
28.33

100
14。3

3
31

200
16。6

6
34.66

0 0 0

15.29
100

18.63

25 16 18.66

50 16 20.66

100
17.3

3
22.66

200
18.6

6
25.33

Diじ th

0 0 0

10。76
０

３

０

６

２

０

。

２

25 0 18.33

50 0 22

100 7 24.33

200 8 28

〕a11

lllil it

8。94 18.29

● LS.D O.01 of types of extract ant= 1.583 concentration=1.583

ヽ
し

"

一
■

Inliilヽ ition zone=1.001
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.r - L .r Llusion assay

I ,,ell diffirsion assay

I .:' ) A and B: Effect of different concentration of M. communis

.r . xtract on growth of S. aureus by disc and agar diffilsion
lr
'i .- - and MBC of M. communls affected S. aureus growth were in

c )nce rr ions 100 and 150pg/ml respectively.
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r\r.tibacterial effect of M. communis extract on S. oureus was tested in

vilr.. The control negative group of rats were only injected with normal

sali. e, their urine cultures were negative for bacterial growth (0%)'

culr vation was done for urine of control positive group afterTdays and

3u'. :ks of orally administration tap water. The urine culture results

of( )control group were positive, after Tdays and3weeks of orally

acl:r 'nistration tap-water. Also cultivation was done for urine of myrtle

o1:l y tested grorp after 3 weeks of orally administration myrtle extract,

the ulture was negative,table (5) figure(2).

Ta'- e -5: Effect of myrtle extract on S aureus in vivo

+:positive -:negative

■
・
　

．
・一・一１‐‐‐‐‐
一一一一一一一一一一一一一・・一一一一一一一一一

・ｌｎ
ね

丼
Ｉｎ
ぬ

rgure -2: Injection of S. otffeus into rat bladder by surgery

Ihe percentage of positive UTI wasl19out of 350 (34%) however

rer sludies were162 Q5.42%) and23l(66%) respectively(l1). The

: of urine samples to give growth may be due to the effect of broad

um antimicro-bial drugs which had been given to the patients'

d, using the outer sterilizer solutions had a great effect on reducing

re of the bacterial isolations(12).

:rOIP, 》 :凛:語

||む16wthl

「≒|‐ lι

%
:息9'■

す驚鳳ぷ:
・％

Control
negative

5
normal

saline
0% 0%

Conhol
oositive

4
S. aureus + 100% 十 100%

Tested
;acterial
.:d sroun

4
S. aureus + 100% 100%

Total 13
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, i r€oSoflS of bacterial grot'th failure in urine samples could be

l .1)lic bacteria, mold and other bacteria that can not be isolated by

L . . : nal methods used in this study and we need special technique

i r' ; i::olation and growth(13).
. L of 119 UTI patients with positive bacterial cultures 56(47 '05o/o)

,, r , l.s ard 63(52.940/o) were females and this result is in agreement

\ r tofAl-Salammia(14).
r rles may get UTI through sexual intercourse or from the bowel

( rortness of the female urethra and its close location to the

I "'gion. Indeed absence of prostatic secretion and pregnancy are

, nr.i for UTI(15). The incidence of bacterial infection in age

I 9 years) in males was significantly higher than in females,

I , r uncircumcised boys bacteria established in the perpetual sac

r 'ie a source ofascending infection(16). In age group 40 years

r r '-' the incidence of UTI in females were more than in males

I "lter menopause period UTI may become more common in

: ,'ue to the decrease in estrogen and reduced antimicrobial

r -genitourinary 
secretions( l7).

irrezs isolates were a common pathogen for UTls23(17 '82%)
, rvhile the number of staphylococci isolate in the result of Al-
' 't., 1990 was35( 28.9%) 95(18)' The variations in previous

r tht have been due to sample size, different communities of
: ;es and development of bacterial resistance as a result of the

sage of the antimicrobial drugs(18).

leneral, ethanol extract of M. communis exerted greatest

: rl activity against certain Gram-positive bacteria than other
. the same concentration with significant difference. Because

: e active compounds dissolved in ethanol so their inhibition
these observations may be attributed to nature of biological

r nponents could be enhanced in the presence of ethanol'

I l' re, the stronger extraction capacity of ethanol could have

I greater number of active constituents responsible for
, rl activity (8).

ever, water extract had less antibacterial activity, since all of
r components which are active against microorganisms are

i " saturated organic compounds. They are not water soluble and

r r obtained by treatment with less polar solvents so the lower
( capacity produced a smaller number of active components and

r re antibacterial effect ofthe extract( l9).
: inhibition was found by using a higher concentration of the

, ,'ris extract compared with lower concentration extract, as

r y Al-Barzinji in 2000(6). This is because some chemical

^
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c( )unds have the inhibitory effect only at a higher concentration(20).

N,l )ver, higher inhibition zone was present in agar-well diffusion assay

as npaied-to disc diffusion assay which may be due to the diffusion

pr rly of extract solution within the medium in wells is greater than

di,

pl
tll

The inhibitory action of myrtle is related to phenolic and poly

lic structure especially tannins as chemical constituents' The

icrobial mechaniims of tannins can be summarized as follows:

re inhibition through reaction with sulflrydryl groups which cause

.rration of proteini and blockage of enzymes responsible fo1

rolic process (l9).Also the ability of tannins to complex with

- r:ial cell wall and may disrupt microbial membrane and complex of
ions by tannins may account for tannin toxicity because tannin has

:h great binding efficiency to iron and work like a sidophore to

" lron from the medium and make iron unavailable to

organisms and subsequently effect on their growth(2l). The

,idlinds tightly to DNA and behaves as a typical intercalating agent

oreover terpinoids are active against many microorganisms as

.ia, fungi, ,irur.r and protozoa during membrane disruption by

rilic compound(19).
Lld be concluded that M. communis extract inhibits growth of S'

s by in vivo and in vitro tests due to its phenolic compounds.
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ABSTRACT

csults detccted thc chromosomal aberrations has important rolc in spontaneous

is for parents which suffered from chromosomel aberrations.acytogenctic factors

l to show association with recurrent spontaneous abortions RSA.In approxirnately

couplcs with recurrcnt pregnancy loss, onC partner win have a geneticany

structural chromosome rearrangement. Couples who arc prcdisposed toward

omal abnollllal conceptions will be at increased risk for Rccurrcnt Spontaneous

s study an evaluation of thc contribution of chromosomal anomalics in causing

spontaneous abortions was lnade。

ttudy included 32 oouples(64 individuals)with a history of rcpeatcd spontaneous

who wcre rcferred for cytogcnetic studies at the cytogenetic Departmcnt from the

llal laboratory in Al‐ Yamook hospital in Baghdad for hollllonal of Biochenlical

which Considcred in nollllal range of health personeso An the other cHnical

rs ofboth the partners were within the nollllal range.

esults showed numerical aberrations,in chromosome 6 and 15.The numerical

ll s, included a trans location also chromatide brcacks in sex and somatic

omes when compared with hcalth personcs inales or female.

losomal analysis is an important etiological investigation in couples with repeatcd

ous abortions as it hclps in genetic counseling and dcciding about further

3tive optionso and associated with an incrcased risk of spontaneous abortion.

nヽding author:Rafld Abdulwahid Biochenlical engincering Dept,Al― khwarizilni

,rgineering, Baghdad UniversitY



Chromosomal abenations in patients with reculrent spontaneous aboXlll, 
,taree. ara -rtal

INTRODUCTION
Recurrent Spontaneous Abortion (RSA) can be define is the loss of three or
more consecutive pregnancies before the 24th week of gestation. or can be

define is the termination of pregnancy before 20 completed gestational weeks

from the last menstrual period, or less than 500 g fetal weight. The rate of
spontaneorrs abortion in women is about 15o/o-20yo and increases with age,

from 15% in women younger than 25 years and to 35%o in women older than

38 years ( I).
RSA occurs chiefly due to either there is something wrong with the pregnancy

itself, suclr as chromosomal abnormality that prohibits the pregnancy from
implanting/ growing properly or there is a problem within the environment in
which the pregnancy grows. (2). The causes ofRSA have been classified as

infection (l%), anatomic abnormalities (5% to l0%), lutealphase defect (5%

to 20%), chromosomal abnormalities (7% to 50%), immune mechanisms
(50%), anrl unknown (15%). Some women have multiple reasons for RSA.(3).
It is well l. rrown that lower implantation rate and higher spontaneous abortions

rate are clrrsely related with the chromosomal abnormalities of both parents.

Cytogenel ic factors are found to show association with RSA. In
approxim'rtely 2-4% of couples with recurrent pregnancy loss, one partner
will havc a genetically balanced structural chromosome rearrangement.

Couples \' '1o are predisposed toward chromosomal abnormal conceptions will
be at incr'rsed risk for Recurrent Spontaneous Abortion. It has been accepted

that at ler ,t 50% of clinical abortions result from chromosomal abnormalities.
Pregnanc' loss and fetal abnormalities depend on the size, location, and type
of structr' :rl rearrangement. (4).
Recent s'udies demonstrated that Chromosomal translocation is the most

common shuctural rearrangement involved in recurrent miscarriage.

Cytogenc 's screening of couples with recurrent abortion reveals that the

prevalenc ' of translocation in either parent is 3o/o to 50/o, with the wife being
affected wice as frequently as the husband. Numeric chromosomal

abnormar 'ies however, might be involved in both recurrent and sporadic

losses.(5 ' r he most commonabnormality observed is trisomy ( ! 30% of all
losses), e t'rough sex chromosome monosomy and polyploidy account for the

majority , the remaining chromosome abnormalities found (each contributing
to ! 1091 rf total losses). However, the frequency of specific abnormalities
depends rongly on the age of the study group members, because risks of
nrost tri, 'nies increase dramatically with increasing age of the mother,

ri,hereas x-chromosome monosomy and polyploidy do not (6).Cytogenetic

studies g e considerable information about the genetic makeup leading to
RSA an<l ill remain an important tool. In the coming years, newer advanced

techniqrr will help to increase our understanding of RSA resulting in new
and expc -'nt diagnosis and potential treatment (7).
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MATERIALS AND METHODS
.rdy included 64 individuals (32 couples) with a history of repeated

'eous abortion who were referred for cytogenetic studies at the

retic Department in the educational laboratory ,Al-Yannook hospital in

d, between June 2OO7 and June 2009. All the other clinical parameters

partners were within the normal range. The obstetrical history of
was recorded on the report from the files of patients. Cytogenetic

s of peripheral blood lymphocytes in these couples were performed.

,'al blood lymphocyte culture was carried out according to the standard

I With slighf modifications(8). Five ml of blood was incubated in
,e lymphocye culture medium (RPMI 1640; Sigma,). supplemented

% 
- 
of fetai bovine serum (sigma). To initiate the cultures 0.3 ml of

:emagglutinin (Sigma) was added to the culture. The cultures were

,a aiil oC in COz incubator for 72h. Metaphases were harvested by

colcemid(Sigma,) to the cultures to arrest the cell division at

rse stage., followed by hypotonic KCI treatment and fixation,. For

lividual, a minimum of 50 metaphases were counted and cells were

,red after standard G-banding that described by (9). With slight

rtions, as the routine banding method.

RESULTS AND DISCUSSION
Cy was carried out to assess the incidence of chromosomal aberrations
res who suffer from recurrent spontaneous abortion. And to examine

rtionship between spontaneous abortions and the presence of
omal aberrations
dian age of male partners was 42.21 + 3.6 and the median age of
partners was 36.2i +.7.4. In general, this study reported that the

'e of chromosomal abnormalities is higher in females than that in

"ive females and two male) which was a ratio of 2.5: l. But paternal

omal abnormality may also have a role in the pathogenesis- of
.ous abortions. Fig (1) an almost similar male to female ratio has

'nd in most of the reported studies (10).
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Fig.-l:Thi incidence chromosomes aberration in couples

ring was successful in 45 cases (70.31%) of the 64 specimens and the

.t cases (29.68% ) were failed, Amongthese 45 specimens, T cases
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Chromosomal aberrations in patients with recurren, t*Hfr:",Xo1T-o1,11, 
,nur".* and rushdi

(10.9 %) were found to be cariers of different chromosomal abnormalities

ana the remain 38 cases (59.37o/o) were chromosomally normal The

Clrromosomal aberrations that found in these 7 subjects, can be classify into 2

case:j (3.12 %) showed numerical aberrations, and 5 cases (7.81 Yo) cartied

structural abnormalities. Among these two numerical aberrations, a males

partner (1.56) was detect to have trisomy of chromosome 15, and the other

fe,r,,le partner (1.56) have trisomy of chromosome 6. From the other hand the

resLrlt detected that structural aberration were seen in the karyotyping of the

re.rain five cases involved breaks in the P arm of X chromosome in two

fer* les (3.lZo ). , and one female (1.56) had a translocation in chromosome

2l l;rd X chromosome t (21,x) the other female (1.56) had a break in q arm

of clrromosome 18 , and the remain male (1.56) detected to have breaks in q

41111 ,rf Y chromosome as shown in fig (2) .
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Fig.-l:Cytogenetic analysis of couples under the study

Darl of different chromosomal analysis found in the specimens are postulated

in 'l'rbles 1.

Tat,],:-l:Frequency of cytogenetically normal and abnormal individuals in the

sttttir'.

Cnse

Nr',1

aberration karyotyping frequency Age Sex

| Normal 46 XY 17 32‐43 male

Normal 46 XX 21 25-40 female

Structural breaks 1 33 female
―

「

一
．、

numerical 47XX+6 l 42 female

structural breaks 1 43 female

structural breaks 1 40 male

structural Translocation

t(X,21)

1 41 female

０
０ structural breaks 1 24 female

9 numerical 47 XY+15 1 38 male
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studies have been carried out to determine the prevalence of
:iorl&l aberrations among couples with recurrent spontaneous abortion.

:s study reported that the incidence of chromosomal abnormalities is

r females than that in males. In addition the incidence of structural

. somal aberrations is higher than the numerical chromosomes

rn that found in the cases under the study. An almost similar male to

.ilio has been found in most of the reported studies about the recurrent

:ous abortion (12).
I biological hypothesis has been epidemiologically investigated to

he relationship between recurrent spontaneous abortion patients and

,omes aberration ,in our study two type of chromosomal aberration

.rnd numerical aberration included trisomy , structural aberration

I breaks , translocation , in X and Y chromosome
( chromosomes are essential for the male and female reproductive
'[he human Y chromosome is not only the dominant sex exterminator,

; an essential role in the genetic regulation of spermatogenesis, and

-specific region of the Y chromosome (MSY) differentiates the sexes

:rrises 95% of the chromosome length (13).

i ann of the Y chromosome contains areas responsible for the regular
,genesis. And any breaks or Deletions of the euchromatic part of the

rosome's long arm may affect spermatogenesis, because long arm

oci essential for spermatogenesis,And we hypothized that breaks of Y
ome may increased the risk of RSA in couples who had these type of
ns,because Y chromosome play amajor role in transplantation(l4) .

hromosome have a chance in RSA, The X chromosome play a critical
regnancy from gamete formation to completion of development. And

numerous genes essential to survival. Every major translocation or

I this chromosome has a lethal effect in the male sex. Translocations

the X chromosome and an autosome usually result in disturbed

genesis, whereas inversions of the X chromosome do not

rlly affect male fertility. (15). X chromosome is expected to be

,C with an increased risk of spontaneous Abortion, some deletions or

I on the X chromosome may be lethal to fetuses carrying the
I X chromosome, from anther hand X-autosome translocations can
,l.SA, because some gametes may be deleted and/or duplicated for
rf each chromosome that are involved in the rearrangement (16). We

I that for all the above reason, that the aberration in sex

omes such as translocations or breaks can lead to the formation of
ed gametes and therefore carry a higher risk of increased spontaneous

(17).
,my of chromosome 6 were seen in one female of the patients under
, . the short arm of this chromosome carried the Human Leukocyte

I (HLA) or (MHC) major histocompatipility complex and this antigen

ical role throughout pregnancy by influencing gamete development,

:leavage, blastocyst and trophoblast formation, implantation, fetal
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development and survival (18). And playing a role at the maternal-fetal

interface. The fetus being semi-allogenic might face a rejection from the

matemal antibodies if there is increase HLA sharing among the couple. And

we thing that this type of aberration (trisomy 6) my lead to a high gene

density ir lead to intieased the frequency ofgene rearrangements resulting in

the formation of variant antigens. And these antigens play a major role in

trrnsplantation and are critical in pregnancy from gamete formation to

completion of development and association with the RSA' (19)'
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ABSTRACT

We determined the adhesion of Candida albicans to oral epithelial cells in diabetic patients

by an autologous adhesion assay with exfoliated buccal or palatal epithelial cells and one.strain

ii-C. atir"i" isolated from eaih patient by concentrated oral rinse technique, and investigated

thi influence of the carbon sourci of the growth medium, source of epithelial cells, and the

innu"na" or g-aer and smoking on the adhesion. Glucose, sucrose and galactose were used as

the predomin'ant carbon source of the growth medium..The autologous strain of c. albic.ans

adhered selectively to the oral mucosa of diabetic patients. Palatal epithelial cells retained

,["ifi.""tfy more'C. albicans in vilro and adhesion influenced by the availability of sugars in

the growth medium.

INTRODUCTION

candida albicans is the most common fungal pathogens isolated from the oral

cavity. one of the main causes of oral in candidasis is the presence of grant

amount of carbohydrates in the oral cavity (l). The susceptibility of diabetic

patients to cutaneous vaginal and oral candidosis has been well documented (2)

*a n* been linked to thi ability of c. albicans to adhere to mucous membranes.

ih. irportur.e observation that in the presence of20 mM glucose the expression

of iGrb receptor on c. albicans was doubled (3). This relevance in diabetic

patients whose oral cavity is exposed to increased.glucose levels in saliva (4)'
'ihe capacity of yeast to diseasq depends on its ability to survive and thrive in

special microenvironments within the host including the mucosa, and 
. 
on a

nrmber of virulence factors that aid the pathogen's adherence to and invasion of

host tissue and cells (5). This study investigated factors that may affect the

adhesion of C. albicans to epithelial cells of insulin-using diabetic mellitus

patients.
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MATERIALS AND METHODS
Th 'esent study included 108 diabetic patients, non of subjects had received

antib r, corticosteroid or antifungal therapy. Candida albicans was isolated

from lr patient by concentrated oral rinse technique (6). Candida albican was

iden' I by germ-tube formation (7) and by yeast identification system API
20c ((8).

Ac ion of the subjects own strain of C.albicans to their buceal and palatal

epith, i cells was determined by an autolgous adhesion assy. The adherence of.
C al, ns to epithelial cells was measured in vitro after growth the yeast to
static ,, phase in defined medium contains glucose, sucrose, and galactose as

the r n sources An over night culture of C. albicans in sabouraud's dextrose
was ested and adjusted to lO7 C. albicans / ml, and lml was incubated with
lml uspension cantining l0 5 buccal and palated cells obtained by gently
rubbi the oral mucosa with sterile cotton swabs, followed by dispersion in
steril osphate-buffered saline (PBS, pH7.2) (9). The mixture was incubated in
an o I shaker operating at rpm at 37C for t hr. the epithelial cells with
altac yeast were harvested and washed with 5 ml volumes of PBS on
poly rnate filter .The filters were air-dried fixed in methanol at room
temp rre, stained with Gram crystal violet and examined under a microscope.
The rber of C.albican cells attaching to 100 single epithelial cells was

cour-

The
cells

1-

year

iden
AU]

RESULTS AND DISCUSSION

rrrdy group was 108 diabetic patients (20-70) years old ,mean (45)

rrale 69(69 ), male 39 (36.01%) . C.albicans isolated from patients &
, by characters on sabourauds agar and identification system API 20C

ure 1).

"

興
ａｎｄｍ
ｗｉｔｈ

●

:ts of addition of sugars to the growth medium and source of epithelial
: evaluated in the adhesion assay. The reproducibility of the autologous
s determined as was the association between the adherence of C.albicans
:nt parameters such as gender and smoking. Candidal colonization
:d by counting the number of colonies on the primary isolation plate

ny counter and converted to CFU/ml of oral rinse.
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Figure -1:Identification ofC'albicans by API 20C AUX'

The adherence of C'albicans to epithelial cells was measured in vitro after

g."d"i;;;;a to stationary phase in medium 
^contains 

glucose'sucrose'and

!ri""i".. *irre carbon to"tJ'n't rate of yeast formation grown in medium

contains 500 mM concentration of the different sugars correlated well with the

relative adherence of the c.abtcans to epithelial cells (Table 1) compares the

adherence of C.albicans gto*" l' medium contains 500 mM concentration of

different sugars as the carbon source'

Table-l: Adherence ofC.albicans grown in media containing different sugars as

^^-L^- .^,..^a tn nroluanu\rrr JlJr[r
Carbon source

nヽnm、
`

fo-..--ean (soyaanesion of yeast cells/100

eDithelial cells
202(124)+
101`101ヽ
■ツ =ヽ ■ψ `′

104(79)
-Glucose 500mN{

cells:

*SigniflCant at the(P<0・ 05)

盤富
eettHllttaI「鮮盤

Юき¶譜l朧sFTb琴朧i彙
s effectiVe sugars of these tested. The

淵訛∬∬ittml淵菫1需1露∬:TIlllTI
讚 肥 sNe脚 :嚇

i靴舗 樅cells and oral Candidiasis,(table 2),gend

signiflcant increase in the adhesion of

patients.
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Adhesion of C.albicans to oral lial cells:

:helial cells

helial cells

Jant at the (P<0.05).

irrent study reveled increase in the adhesion of g. albicans to buccal

cells whln sugars (sucrose, galactose) were added to the growths

Galactose was tfie most effective sugar of these tested, yeasts harvested

lium containing 500mM galactose showed more than 10 fold greater

: then cells grown in medium with 50mM glucose (1,19). Mc Courtic

glas (12) reported a five-fold increase in adhesion when isolates C'
-fro.'patienls with active infection were grown in broth containing

rurro... The effect of sugars can be due to the production of a

,tein surface layer which is known to enhance adhesion (B), which is

rbsent in yeasi grown in media containing 50mM glucose (14)' It is

hat the accumulation of glycisylation products in epithelial cells may

lre number of receptors for C. albicans on epithelial cells surfaces. Also
'ary glucose levels which are commonly seen in diabetic patients (3,15)

,,.L in.t.used resistance to intracellular killing by phagocytosis (16)'

:d antologus adhesion assay system (i.e. both buccal cells and C'
,solated from the same patients). Epithelial cells were used because they

a natural mucocutaneous surface which is a common site for candidal

in vivo. A condida albicans isolate from each patient was used as the
,ism and also has been shown to adhere to buccal epithelial cells (8, 17).

:ement with (15) that the present study observated that in vivo palatal
,red significantly more C. albicans than buccal cells. C. albicans is most

in thi palate, tongue & gingival. The palatal cells which are more

o the siringent washing procedures used in autologoul adhesion assy

rrd the palate is a common site for intraoral candidal infection'

rlts ofihe present study could also been showed that the mean condidal

to buccal ipithelial cells of females was higher than in males but the
. between the groups was not significant. This at has also been reported

v individuats 1t8). Smoking increased the number of c. albicans cells
io buccal epithelial cells of diabetic patients. It has been suggested that

,rnoking rnay lead to localized epithelial alterations that facilitate

rlherence (19) .
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ABSTRACT
In this paper we calculate the minimal degree p(G) of a faithful permutation

representation of a finite group G and the minimal degree C(G) of a faithful representation
of G by complex quasi-permutation matrices, when G equal to SL(2, q), g = pk, p is a prime
number, k > 0.

INTRODUCTION
Let G be a finite group and y be an ineducible complex character of G. let

mQ(X) denote the Schur index of l over Q, and f(fl be the Galois group Q(1)
over Q. It is known that by(l),corollaryl0.2(b)l I*q(x)x" is a character of

cref (X)

an irreducible Q(G)-module. In(z) a quasi-permutation matrix it mean a
square matrix over the complex field C with non-negative integer trace. Thus
every permutation matrix over C is a quasi-permutation matrix and its then
simply a complex representation of G whose character values are rational and
non-negative. Behravesh and Ghafarra in (3) found the characters and quasi-
permutation representation of 2-groups of order less than or equal to 32,and in
(2) Behravesh denote the minimal degree of a faithful permutation
representation of G (or of a faithful representation of G by permutation
matrices) by p(G), and denote the minimal degree of a faithful

representation of G by complex quasi-permutation matrices by C(G),and he
calculated in (a) C(G) and p(G) for a given finite group G by quasi-
permutation matrix over Q and used the classification of finite groups of order
64 from the computer program GAP.
Let GL(n, Q) be the group of invertible n x n matrices over a field Q, and
SL(n, Q) the special linear group is a subgroup of GL(n, Q) which contains all
matrices in GL(n, Q) of determinant one. A homomorphism from G to GL(n,
Q) a rational representation of G and its corresponding character will be called
a rational character of G. In this paper we calculate the p(G) and C(G) of G :
SL(2, q), q: pk, p is a prime number, k > 0.
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Preiiminaries
In this section we give some concepts that we shall use latter, we can

found these concepts in (5) ,(6) and (7)'

The group SL(n, q)- Th; g.n.rui linear group GL(n, F) is the group of invertible n * n

matrices oui, u field F. The determinant of these matrices is a homomorphism

fronr GL(n, F) into F* and we denote the kernel of this homomorphism by

SL(n, F), the special linear group. Thus SL(n, F) is the subgroup of GL(n, F)

which contains all matrices in GL(n, F) of determinant one.

In this paper we consider the case when n:2 and F:q where q is a

power of a prime p (q : pu), 15. € N,,so.we have SL(2, q),'

i.tote that the ordei or srtz, pk) is po(p'o-l).

Coniugacy classes of SI(2, q)

C J St(2, g), g : pk has ixactly pk+4 conjugacy classes [6]. For any xe G,

we clenote (x) ihe conjugacy class of G containing x by the table.

予艤К丞?ぶ″≦Ψ
The character table of SL(2, q)

Let e=(-1;(c-t)t2,let-C be a (q-l)th root of unity and oeC be

a (q+l)th root of unity. Then the complex character table of G : sL(2, q) is:

Table -2: The character table of S

Tnhle -1: The coniusacv classes of S

1 Z C D ZC Zd al bm

1 1

［一２ ］一２
(2g-1)
2

(29-1)

2

q(q+1) q(q‐ 1)

(-1)1(q+1)

(‐ 1ソ (q+1)
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２
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2

0
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一
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丁
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Where I <i<(P.,l < i< 
(q-l).1<t 

< (q-3).1<m < (q-l)
2"222

ヽ
〕
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Note that the character values for zc and zd can be derived from the
following relations for all ineducible character 1 of SL(2, q):

v(zc) = ffixal, x@d) = ffi*ro, 
.

A faithful representation
A representation of G with representation space V is a homomorphism t: g

-* t(g) of G into GL(v). GL(v) is the group of all linear isomorphism of a
vector space V onto itself.

From the homomorphism property we have fo. g, h e G:
v(sh) = vt(g)vt(h), vt(l) = Vl,

for all v e V,where l, denotes the mapping on V. An immediate consequence

of (l) is vt(g)-t : vt(g-r) for all v e V.
It should be noted that a representation does not have to be injective. If this is
the case, however, the representation is said to be faithful.

A faithful character
Letybe a character of G. Then ker (1): {g€G: X(g): (l)} and I is

called faithful if ker X: l.

2. TrlE P(c) OF G : SL(2, q)
In this section we find P(G) when G : SL(2, q) and G : PSL(n, Q), g: Pk, k >
0, where PSL(n, q) is the projective special linear group which is obtained if
we factor out SL(n, q) by its center. We need some definitions and notations
which can we found in [8].

Lemma (2.1).(8) : Let G be a finite group with a unique minimal normal
subgroup. Then P(G) is the smallest index of a subgroup with trivial core(see
def.in[2]) (that is containing no non-trivial normal subgroup).

Definition (2.2).(8) : Let X be a character of G such that for all
g € G, X(g) e Q and X(g) > 0. Then we say that ^tr is a non-negative rational
valued character.

Theorem (2.3).(8) : Let G: PSL(2, q), where q: pn. Then G contains only the
following subgroups:

1) Elementary abelian p-groups of each order dividing q.

2) Cyclic groups of each order I with I\+ where k: (q-1, 2).
k

3) Dihedral groups of each order 2I with I as in (2).

一
し

一
”
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4) Alternating group Aa for p> 2 ot p:2 and n = 0 (mod 2)'

Si symmetric group Sn fot q2-l = 0 (mod 16)'

6j ,,rltemating group ,{5 for p: 5 or q'-1 = 0 (mod 5)'

ij s.rni dire-ct-proiuct. of un elemintary abelian group of order p^ and a

"i,.ri. 
gr"rp of Lrder t for each m, I < m < n, and each t such that t\p'-l and

t\q-1.
giftr. groupt PSL(2, p') for any m such that m divides n and PGL(2' p') for

any rn such that 2m\n.

Lemma (2.4).(8) : Every proper normal subgroup of G : SL(m' k) is in Z(G)

except when m= 2 and lkl = 2 or l.

Lemma (2.5).(8) : Let G : SL(2, K) and char(K) I 2' Then G has a unique

invo lution(see def.in(8)).

Corollary (2.6).(8) : Let G : SL(2, k) and char(k) l2' Then Z(G): {tI2} and

lZ(C)l:'2'. Moriover Z(G) is the unique minimal normal subgroup of G and

ih. .ot. ofany subgroup of even order is non-trivial'

Proof: Z(G) : {+Iz} by (8,p.181). Since G has a unique involution so by

t.,,,"u 1i.+j wfren q I i the-unique minimal normal subgroup of G is Z(G).

Noo, t"i q : 3, the; the order of G is 24, any non-trivial subgroup of G has

order 3 or even order.
If its order is 3, then in the notation of (10,38.1) we have two different

classes in which the elements have order 3 (namely c and d)' Since <c> : <d>

andcanddarenotconjugate,thesubgroupoforder3arenotnormal.When
its order is even it contains an element of order two'

Since G has a unique involution and Z(G) is contained in such a

subgroup. Therefore Z(G) is the unique minimal normal subgroup of G'

Lenrrna (2.7).(g): Let G: SL(2, q) where O = pn is odd' Then the odd order

subg.roups of G are as follows:
1) Cycl ic subgroups of each odd order dividing q + I'

2) SubsLroups of odd order of r(2, q) = 
{[; J,) ", 

b e Fo. a * o) *here Fo is the

finite field of q elements, and lT(2, q)l : (q-l)q'

Theorem (2.8): Let G: SL(2, q) where q is odd Then

P(G): (q-1), (q+l)'
prooft By lemma (2.1) we have to find a subgroup of G with maximal order

and irivial core, suppose itH. If lHl be eventhenby corollary(2.6) its co-reis

not ,riuiut. So lifl G-odd. Conversely by corollary(2'6)every subgroup of odd

order has trivial core. We will use lemma(2'7)frequently'
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Let q ≡ 3 (mod 4), that iS 
午
=1 (mod 2). By lernIIla (2.7)we haVe

lHI=q(l151)and P(G})=2(qtl)。 Let q 
Ξ=1(mod 4),that iS q― l=0(mOd 2)and

2

ザ
=1(mOd 2).But q>gヒ LL>g号

11(as q≧
3).ThuSthe sylow P― subgroup of

C}has order exceeding than ofany odd order subgroup oftype(1)。

On the other han(1 ,if H={(:  :ヒ
1):a,b∈ Fq'aI==1},Where q-1 ==(q‐

1)21, then

H is oftype(2)and of Order ql which is maximal.Hence

l)2(q11)。

P(G)=(q‐

Lemma (2.9).(8) : Let G : SL(2, q) where g: 2n. Then G is a simple group
when n * l, and when n:l it has a unique minimal normal subgroup, which
has order 3.

Theorem (2.10): Let G: SL(2, q) where g:2'. Then P(G): q+1.
Proof: We show that every proper subgroup H of G has order less than or
equal to q(q-l). Let P-: q and t: q-l. Then by theorem (2.3) a subgroup of
type (7) exists whose order is equal to q(q-1).

Let n: 1. Then lcl :6 and it has a subgroup of order 2 with trivial core

and a normal subgroup of order 3. So P(G): ! : l.Now letn* l. Note that
2

ISL(2, 4)l : 60 and SL(2, 4) = ,A.5. So subgroup of type (6) cannot be

considered when n:2. We will use theorem (2.3) frequently.
Subgroups of type (l), (2), (3) and (7). BV theorem (2.3) part (1), (2), (3) and
(7) the orders ofsuch subgroups ofG are less than or equal to q, q + 1,

2(q* 1) and q(q-1) respectively. But 2(q+l) < q(q-l) because q'-3q-2 > 0
when qZ4. So among these subgroups of G the maximal order is q(q-l).
Subgroup of type (4). Let n: 2k, that is g : 4k. Then G has a subgroup of
order 12by theorem (2.3) part (4). But q(q-l) > 12 (as k > 1 and q > 4).
Subgroup of type (5). As q is a power of 2, 16, q2-1. So S+ is not a

subgroup of G.
Subgroup of type (6). Let 22n = I (mod 5), we may assume that n > 3. Further,
if n : 3,26 : 64 = -l (mod 5) so that we may assume that n> 4. Now 2a : 16

and q(q-l) > 16 x 15 > lA5l :60.
Subgroup of type (8). We will consider two different cases. Let m\n and2mn,
that is, n : m(2k+l). Theorem (2.3) part(8)implies that PSL(2, 2') is a

subgroup of G, and IPSL(2,2^)l: (2*-l)2*(2*+1). We have

(2^ -lX2' + l) < (2'n - lx2'k - l) = 22mk -1 . 2m(2k+l)-l

So (2* -l)(2^ + l) < 2m 12m(2k+l) - l) .2m(2k+t) (2m(2k+t) - 1) = q(q - 1)

Now let 2m\n. Then n : 2mk. We know that

IPSL(2, 2n)l:(2m-l)2^(2^+l) and (2^-l)(2^+1; <22'k-1 so

一
し
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〕
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(2", -l)2^(z^ +l)< z^(2'^u -l)< ,z^u722^n -t)= q(q-l).
Therefore in both cases (2^-l)2^(2^+l) S q(q-l).Hence P(G): q+l.

Theorem (2.11): Let G : PSL(2, q) where q is odd. Then P(G) : q+l except

when \:5,7,9, 1 1 and in these cases P(G):5,7, 6, I 1 respectively.

Proof: When q 2 5, the result follows from [8] because G is simple so that

every non-triviil permutation representation is faithful.

when Q:3, G is isomorphic tothe alternating group Aq of degree 4 in which

a Sylow 3-subgroup is core-free and of minimal index among such subgroups.

3. l'I{E C(G) OF G: SL(2, q)

In this section we find C(G) when G : SL(2, q) and G:PSL(2, q),by

using tables (3),(4) and (5).

Oet,iition (f.fl.(Ol : Let G be a finite group. Let ybe an ineducible complex

character of G. Then define:

1),1(X): lI(Dl X,(l), fft) is the Galois group of Q0) over Q'

I o f )(=to
2) tn(fi= 

tl*t"[, .r171)fG) : g e c)

3) c0)=Zo.rrrr)(" + m(1)lo'where

character of G

other wise

c(D is a non-negative rational valued

corollary (3.2).(5) : Let 1 e Irr(G). Then loerlxl1o is a rational valued

character of G, and c(P (l) : d(fl + m(fl

Lernma (3.3): Let G be a finite group with a unique minimal normal subgroup.

Then:
C(G):min {c(D (l): X is a faithful irreducible complex character of G}

Proof: See (2,corollary 3.1l) .

Lernma (3.a): Leti^ e In(G). x* lc. Then c(I) (l) z d(D + I ) (l) + 1

proof: From definition(3.1) it follows that c(1)(1) is a non-negative rational

valued character of G ,so by(2,Lemma3.2), m(?d >1 .Now the result follows

frorn definition 3.1 .

Lerrrma (3.5): LetY e In(G). Then
l)c(x)(1)>d(D>x(t)
2) c(y) (l) s 2d(x)

Eqrrality occurs if and only if z(x)ker 26 is of even order.

Proof: (l) Fotlows from the definition of c(26)(l) '

^
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(2)See(2,Lemm 3.13).
Theorem (3.6): If G: SL(2, q) where q is odd, and if 1is a faithful ineducible
character of G, then m(76) :2d(X).
It follows that C(G) : 2min{d(X) : XeIrr(G), l faithtul}
Proof: LetZbe a conjugacy class of G of order 1. As 1is faithful and 22 : l,
X(Z) : - I(1). Thus z e Z(filker 1. Therefore Z(y)lker 1 is of even order.

Hence by lemma (3.5), m(X,) : zd(il.
As G has a unique minimal normal subgroup by corollary (3.2) the result
follows from corollary Q.6).
Lemma (3.7).(l l) : Let o be a primitive (q+1)th root of unity and let q: pn

where p is an odd prime. Suppose that q = 7 (mod 8) and that

j: l, 3, ...,9_ l. Then d + o-j is notrational.-2
corollary (3.8): Let G : SL(2, q) where q is odd. If q: 3 (mod 8) then er.,4 it

a faithful irreducible rational valued character.

' Proof: Clearly from table'2'.
Theorem (3.9): Let G : SL(2, q) where q: pn is odd.

If q: I (mod 4) then

lfq - t) if n is even
C(G)={"-\- '' - 

Lz(q - t) otherwise'

If q:3 (mod 4) then

c(c) = {z{e 
* t; if q:7 (mod 8)

v\v'/- 
Iz(q-t) if q:3(mod8)'

Proof: By theorem (3.6) we need to look at each faithful irreducible character

y, and calculate d(D. By lemma (3.5) we have d(11) > q+1.

d(0:) : lf:l (q-t) 2 q-l where fj : f(e(01): 0). Hence d(O.i) > q-1. But by
'. lemma (3.7) we can proof this inequality when q=7 (mod 8) and

'- l, 3, ...,9- I as lfrl > 2. So in this case d(01) > 2(q-1).Also, whenJ- 2 ,-r,-

q= 3 (mod 8), then 4 ir odd and l<+=4. So by corollary (3.8)the
442

character eo*r is an irreducible rational valued character. Therefore lfo*, l= 1

44
1

and d(0q*r ) = q-t.d((r) = d((z) = ;l f( I (q + l) where

4

rq = r(Q((r): Q) = r(Q((z): Q),d(qr) = d(nz) = l,a, l(q-l)where

rn = r(Q(nr) : Q) = r(Q(nz) : Q)

Moreover

●
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It ifnisevenande=1
lrs l=lr, l={z ott.r,rir.

First let q = I (mod 4). Then by (10) we have e : l. Hence the faithful

ineducible characters are Ir, Tlz, Xt,Xt, ..., Xq4, 0t, 01, " ', 0q-3'
22

For n even we have d(q,): d(qz) : lry-l) and this is the minimal value.

For n odd we have d(q1): d(nz): q-1.

Next let q : 3 (mod 4), then by (5) we have e : -1. Hence the faithful

irreclucible characters are Er,ez,Xr,T$,..., Xq-5,0t,03, ..., Oq-l ' Inthis case

22
d((,): d((z): q+1. Finally, note that when q = 3 (mod 8), oq*r is rational

4

valued and a1e*) = q-1, the minimal value.

4

When q= 7 (mod 8), then by lemma (3.7), the minimal value is achieved by

(1 as 2(q-1) > q+1.
An overall picture is provided by the table -3- , compiled using lemma (3.6)

and(10)。

Tabll ")nezable-3:T'he minimal value for afathfu on ofG

n even n odd = 3(mod
8)

= 7 (mod 8)

≧q+1 ≧q+1 ≧q+1 ≧q+1

≧q… 1 ≧q‐ 1 ≧q‐ 1 ≧2(q-1)

Not aithful Not faithful q+1 q+1

:(q-1)

q‐ 1 Not
faithttl

Not faithful

q‐ 1 2(q-1) 2(q-1) 2(q+1)

Theorem (3.10): Let G: SL(2, 2). Then d(V):2, c(V) (l): 3, C(G):3.
Proof: From (ll)the Schur index (see def.in (8)) of each irreducible character

is l. Since the only faithful irreducible character of G is y, the result follows.

Lemma (3.11).(1): Let G : PSL(2, q) where q : pn and q is odd. Let n be odd

ancl q CC:{3,5, 7,lll.Thenc(0;)(1)>q+l forj,0= j=+."2
Theorem (3.12): Let G: PSL(2, q) where q: p'is odd. Then:

(r.
l) c(G)=lifo*'t6l if niseven 

, if q E {5,7, ll};
Iq*t otherwise

288
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, if q : 5,7, ll, respectively.

・
〕

Proofl From (11) the Schur index of each irreducible character is 1, and y is
an irreducible rational valued character of G. So c(y) (1): q+1.

From lemma (3.5), for all i, c(I') (1) > q+1.

That c(03) (1) Z q+l for all j was shown in lemma (3.11).
Letq e {3,5,'7,11}.Ifq= I (mod4)thenby(ll)

c((r) (r) =c(ez) (r) = { +.&}=*f ir n even

lq * f otherwise

If q:3 (mod 4) then t: -1 and by (8)
c(qr) (1): c(nz) (1)_: q+l

As q+2 > .6, q+l 
= 

o*Jo.
2

This establishes (1) as can be seen in the summary tables which follows:

Table -4: The minimal value for afathful representation of

Now let q∈ {3,5,7,H}。 We Will show that when q∈ {5,7,H}then c(oj)

(1)=q and this value is minimal.
From lemma(3.5)we haVe:

Table -5: The minimal value for afathful representation of G:SL(2,q)qe

"

（
げ

ltq * rl

No 11, exists No qr exists

{3,5,7,11
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Let q : 3. Then {1{1 and Tlz are the faithful ineducible characters of G.

Note that d(nr): d(qz) :2 andm(qr): m(q2):2. Therefore c(G):4.
Let q: S. iir.n the irreducible characters of G are V, 02, (1 and (2. Here 02

is rational valued. Also m(02) : 1 so c(02) (l): 5. Therefore c(G): 5.

Let q : 7. Then the irreducible characters of G are V, Xz,0z, Tlr and n2. But

m(02): I so c (02) (1):7. Also by lemma (3'4) we have

c(qr) (1): c(qz) (l) z 7.
' i.t'q': I 1. Then the irreducible characters of G are V, X,r, Xt, 02,0+, Tlr and

r12. Buf m(02) : I so c(02) (l) : 11. Also by lemma (3.4) we have c(ga) (l) >
I I and c(nr) (1) : c(nz) (l) > I 1. Therefore C(G) : I 1'
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ABSTRACT
The problem domain choscn for this rescarch is the single machine schcduling

problem, and the perfo111lance measurcs investigated are  maxiinum weighted

tardiness and total weighted completion tirne. Hencc,the following two bicriteria

scheduHng problcms ofnjobs on a single rnachine are discussed:

→ Minimizing total completion timcs sutteCt tO the ma対 mum weightcd tardincss is

Optilnal.

b)Minimizing th6 sum of total weighted completion times and the maximum
weighted tardiness.

For the flrst problenl,an algorithm is proposed which gives optirnal solution for

this hierarchical bicritcria problemo Also thc optirnality proof for this algorithln is

given.

For the sccond problcnl which is known as NP… hard. We dcrivc a good lowcr

bound based on oЦ eCtiVC splitting,in order to design a branch and bound(BAB)

algorithnl for its solution.The NP… hardness ofthis second silnultaneous optirnization

problcrn suggests that it is not always possiblc to flnd an optirnal solution quickly.

Thereforc,instead of searching for an optillnal solution with enollllous computational

effort,we may use a local scarch to generate approxiinatc solutions that are close to

the optilnunl with considerably lcss computational tirneo We devclop, local search

heuristics inethods that airn to flnd near optiinal solutions for this problem.We then

adopted some ofthese local search methods such as descent method(DM),simulated
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annealing (SA) method, tree type heuristic (TTH) method and genetic algorithm

(GA).'- we present computational experiments for the exact and local search methods on

a large set oftest problems, it seems that

a) The BAB algorithm is efficient for small size problems'

fj fne perfonnance of these local search methods on large size problems are very

eifective, and the performance of (SA) method is the best and within reasonable

search time.

Scheduring probrems 

"XTl?i,."t?i).ution,
optimization of more than one criterion. These

conflicting in nature and are quite complex(l).
This research addresses the bicriteria scheduling

generally involve
criteria are often

problems involving

single

-uihin". A practical application of this would be to minimize the cost of
production or production time given the penalty for delaying the product'

th"re are basically two approaches for multiple criteria : The hierarchcal

approach (or Lexicographical) , which is denoted by Lex(f,g), where f
and g are two performance criteria, and the simultaneous approach.

In this research we consider the problem of scheduling n jobs on a single

machine for a variety of multicriteria. Our object is to find a schedule that

minimize the multicriteria for the following problems:

e The total completion times subject to the constraint that the maximum

weighted tardiness is optimal (i.e.rrr Lex (r;,!c, )) problem.

o The sum of the total weighted completion times and the maximum

weighted tardiness ( i.e. tt/lw ,C, +ri*) problem .

For the first problem, proposed an algorithm for finding optimal solution

and proved its optimality, for the second problem, two special cases are

proposed and proved conceming the optimality, as well as branch and

bound algorithm based on a lower bound obtained from the

decomposition of objectives of tlllw ,C, +r;- problem'

Also heuristic approaches have been proposed for this problem: local

search algorithm such as descent method, simulated annealing algorithm,

tree type heuristic method, and genetic algorithm.

Formulation of the problems:
Our multiple objective problem can be described as follows:
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Where σ
(プ )denotes the position ofjobj in the orderillg 

σ and S denotes

the set ofan enumerated schedules。
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solving the

j=1,… ,n

j=2,...,n

j=1,… .,n

j=1,… ,n

j=1,...,n

j=2,...,n

j=1,...,n

j=1,..。 ,n

‐

Algorithm for finding an optimal value for (P1)

The following algorithms suggest a scheme for

ttt Lex (rJ*,Ic, ) Problem.
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An algorithm :

Step (1): Compute r; by using (Lawler algorithm [2])'

Step(2): Compute , =f o, andsetN={1,"',n},k:n'
j=l

Step (3): Calculate t Vi €N as follows:

lf t<d, thetw,T,=0 otherwise w,r,--(t-d,)t,'
Find the job ;'eNwith smallest *rrr=(t-d,Y,<Tl"*,

then
sequence 7' in potion a(,t) if there exists a tie, choose the

job;'
with largest P. .

Step (4): t=t-pi, N =N-{r'}, t:t-t if k<l go to step (3),

otherwise
go to steP (5).

Step (5): compute f, 
^,, 

.

'/ =l

Step (6): Stop.

To illustrate the algorithm for the t tt Lex (r;* 
' I c, ) problem, we give the

following example:

Example (l): Consider the rttLex (r;*,!c,)problem with five jobs. To

find the minimumlc, , subject to rfr is optimal .

Table -l: Data for processing times, due dates and weights'
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By  applying  Lawlers  algOr■ hm  (Step (1)) We  get  a
scheduleσ =(3,5,1,2,4),forthiS Schedule σ we compute rぶⅨ(σ)。
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。 A schedule thatlt is clear from the table thatr息 (σ)=rfⅨレメL}=6
minimizes the total completion time(Σ cプ )iS,COnstructed by the above

algorithnl,given in the following table.

“
Ｆ
Ｆ
Ｆ

The entries in columnj G=1,… ,5)are reSpect市 ely

*  it jobj has alreaゥ scheduled,

°r Wノ←~グJ)Weighted tardiness ofjobj,
Or O■ p`OSSueto schedJejob j h飢 .

The inalschedule may be found by reading up the inal column(プ
°
)and

the minimum value of Σ
tt found by the following table:
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σ′=(1,3,5,2,4)   ,   and

mirrimum 
?., ,,,,= 61,which gives r"l- (o') = 0 .

Proposition (1):
The above algorithm gives an

t t t i.ex (r k,Zc,) Problem.

Proof:

optimal solution for

Since the problert ttl Lex (r;*,Ic, ) can be written as:

Min ΣCノ
S.t.

… … … (1)

WノЪ=Wノ《弓
~ち
)≦ r息   ,j=1,¨っn

=Wノ
(落
′′
~′
ノ
)≦

T息

=ソノ〔
~′
ノ)≦ r継     ……………(2)

First notice that any job j* that is chosen in step (3)of the abOve

algorithm to be scheduled last must satis取 (2)(i.e・ ヽ■く
rね
,this does

not make the weighted tardiness of the chosen job j*Violate the

maximum weighted tardiness schedule(r息 )(WhiCh iS Obtained by

La、vler algorithm)。 SecOnd,if there e対 sts a tic(more than One job j*)

then we choose the job j*with largestら to be scheduled last which

mhlimizesΣ
ら
als。 .Hence,any schedde constructed by the algoHthm麓

optimal。 □

Remark(1):
The problem l〃 二α(7梅 ,Σ Wノ Cプ )CamOt be solVed by the above

algorithmo Since the optimality with respect to the primary criterion(r息 )

yields a set of deadlines that have to be obeyed when lninirnizing the

secondary crheHon(2]″ブCプ )。Hence,theあ ove l〃 Zα (端 ,Σ Wノ Cプ )
problem is equivalent to the l「丁IΣちCノ prObbm,WhChお knowrl to be

NP―hard in the strong sense(3)。
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Remark(2):

Vol.21,No6,2010

We can modiff the algorithm described in section (3) for the problem

tll Lex(T!*,\*,C,) which gives good results. The modification is in step

(3) of the above algorithm, when a tie exists for the choice ofjob j*, then

we choose the job j- with largest ratio L to be scheduled last. This job

j- minimizes)w ,c, Remark (3):

It should be noted that the optimal solution for thet// tex(r;*,\c,)
problem (i.e., (6, 6l) in the example (1)), which is obtained by the above

algorithm, is one of the efficient solutions for thetil(r:^-,rCr)problem,

which is NP-hard.
Some Special Cases for the Problem (P2) :

The aim in problem (P2) is to find a processing order of the jobs on a

single machine to minimize the sum of the total weighted completion

timis and the maximum weighted tardiness ( i.e. llllw,C,+T[^
problem) .Finding special cases for scheduling problem means finding an

optimal scheduli directly without using mathematical programming

techniques. In problem with multiple objective

functions it is more difficult to find such special cases, since each

condition must satisfy both of the objectives. Now two special cases are

states and proved:
Case (l): if SWpf schedule gives T;^-(SWPT) :Ti*(Lawle),then SWPT

schedule is optimal for !w ,C , +T{^ problem.

Proof :

Since ffi* is minimized by Lawler's algorithm and since SWPT gives

the minimum of Z*,C,and also gives T:^*(SWPT): T{^*(Lawle), then

SWPT is optimal for )w ,C , +Ti* problem.

Case (2): If SWPT schedule gives C: <d.i V j, then SWPT schedule is

optimal for )w ,C, +Ti* Problem.

Proof:
Since SWPT schedule gives C, 3d, V j, this means that all jobs are

early. Hence r,lio : max {wiT.;} :0, r#* : max {w;Ti} : max w: {C:-d.i,

0) Vj , then SWPT schedule is optimal for )w ,C, +Ti* problem' n

Note this problem (P2) is decomposed in to two subproblems with a
simple structure, as shown later and we state some results which help us

in sblving the problem (P2) by using branch and bound (BAB) method'

Decomposition of Problem (P2) :

We dicompose tire second problem (P2) in to two subproblems with a

simpler structure. The object of the second problem is

し

"

り
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This problem (P2) can be decomposed into two subproblems as follows:
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Single Machine with Multicriteria Problems

j=1,… ,n

j=2,...,n

j=1,… ,n

j=1,...,n

Tariq and Fadia

(ン2)

ve function

(ル 1)

Theorem (l): (a)
Nl+N2 < Y2 where Nl, N2 andY2 are the minimum
values of (SPl), (SP2) and (P2) respectively s .

Derivation of Lower Bound (LB):
The lower bound is based on decomposing (PZ) into two
subproblems,(SPl) and (SP2). Then calculate Nl to be the minimum
value for (SPl) and N2 to be the minimum value for (SP2) then applying
theorem (l) to obtain LB : Nl+ N2.
Heuristics to Calculate Upper Bound (UB):
A simple heuristic is obtained by ordering the jobs in SWPT order, that

is, sequencing the jobs j,0: 1,...,o) in non-decreasing order of the ratio

Lthen
wj

UB :i, o(i)c o(i)+ri* (o).
j=l

Example (2): Consider the I ll\w ,C , +Ti problem with five jobs.

Table‐2: Data for processing times, due dates and weights.

11 12 13 14 15

IЮ  13 19 11 14

120 1И  125 129 1%
つ
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Now by using the lower and
solution search tree which
(UB:252) and initial lower

Vol.21,No6,2010

upper bounds (given in (6), (7)), we have a

is shown in figure (1), with upper bound
bound (ILB:244),and an optimal sequence
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“

,3,5,1,2),with ν2=mm{Σ″
“
,lC“′)+r息 (σ)}iS 252.The lowcr bounds

of cach node in this solution search tree are written against the nodes of

thc tree.

器螺 職需寵IIttt留よTf榊穏酬run on Pentium IV.Test problems wc

:鮮t静織榊 驚酪aner a flxed period oftime,here aner

Wc observe that whenever the numbcr of nodes increases, the

郡跳辮勲f〕爾榊鮪躙
(P2)i鏃
蹴:稲1蚤:|1語I:下記ξl::1電∬謝3Lttf:轟l

methods and gcnetic algorithm.

Local Search and Genetic Algorithm for thc Problem(P2):

Local search is a family of methods that iterat市 ely search through the

set of solutions.Starting from an initial solution,a local search procedure

movcs from one fcasible solution to a ncighboring solution until some

stOpping criteria are met.(6)

1.Descent Method(DM):
This inethod is a silnple fo111l of local search methods.In thiS method,

Only moves that result in an improvement in the obiectiVe inction value

are accepted(7).

2.The Simulated Annealing(SA)MethOd:
In this method improVing and neutral rnoves are always accepted.While

deteriorating moves arc accepted according to a given probability

acceptancc function(8)

3.The Genetic Algorithm(GA):

Genetic algorithms are general search and optimization methodS that

work on a population of feasible solutions(indiViduals)tO a givcn

田器Iはli:i:11:ほ
l寵∫llill:::illucted inspecialdesignsuchthat

Some examples have been cOnl
these

examples(with n=25,30,35,50,75,100)Satisfled the conditions givcn

in section(4),as s01Vable special cases,for thcse cxamples the optimal

solution is known.Hence,for evcry value of n(n=5,10,15,25,30,35,

40,50,75,100),tCn problems wcre generated.For an 5,10 and 15 jobs,
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we used the (BAB) algorithm to obtain the optimal solutions with
reasonable limits on computation time. Also, the optimal solutions of n (n
:25,30, 50, 75, 100) have been chosen as solvable special cases. For the
problems that are not solved by optimality we used instead, local search

method which described in section (9). In this case, best solution value
found by any of the local search methods forms the basis for comparison.
The efficiency of the local search methods, comparing it with the optimal
solution to each test problem.
2. Computational results:
The local search algorithms (Descent method, Simulated annealing, Tree
type heuristic method, and Genetic algorithm) were tested by coding
them in Matlab language, and being run on Pentium IV.
Efficiency of local search algorithms:
For the test problems with 20<n<7500 jobs, it is really impossible to
find optimal solution by the (BAB) method in reasonable amounts of
time. For such problems size we use the local search methods to find near
optimal solutions. the (SA) method obtains the best results as compared
with the remaining methods for most of the cases. Whereas the
computational time of (SA) is approximately the same(close) to that of
(DM). The computational time of (GA) is very large as compared with
the remaining methods (SA, DM, TTH).

Table -3: The performance of local search methods for n:1000
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1｀able-4:The performance Of10Cal search rnethods for n=5000
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methodS(DM and SA)are quite similar.

We can conclude:

The research cOnsidered tWO problems Of Scheduling jobs On a Single

machine fbr a variety ofmulticriteria.To the best ofour knowledge,there

猟Tr:認∬:盤λ鞣:服ぽ馴:∬:驚繁暮毬籠淵蓼
singl:111:htti problem (Pl), an algorithn has been proposed Which

g市es the optimal solution,with proofofits optimality.
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The second problem (P2) develops exact and approximate approaches

for it. A
good lower bound has been proposed to design a branch and bound

(BAB) algorithm for its optimal solution and proved t'wo special cases

which leads to optimal solutions. Because the problem (P2) is NP-hard,
we used heuristic approaches. Hence, problem (P2) is solved using
different local search methods: Descent method (DM), simulated
annealing (SA), tree type heuristic method (TTHM), and genetic

algorithm (GA).We developed efficient procedures for the problem (P2).

The computational results for the problem (P2) are favorable. The

approaches we developed are rather general and can be easily adapted to
many other bicriteria scheduling problems.

Also, we reports the results of extensive computations tests of the

following developed methods: Descent method (DM), simulated
annealing (SA), tree type heuristic method (TTHM), and genetic

algorithm (GA). The main conclusion to be drawn from the computation
results is that (SA) method is more effective for the problem and is done

with less computational effort
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Let M be an R-module, f(M) denote the set of all right ideals L of R such that L
not contained in right annihilator r^(x) for each non-zero x e M, i.e.

f(M) - {L < nlt a r^(x) for all (0 +)r e M }.
In the following remarks we consider some properties that are relevant to our work.

Remarks (1): For any R-module M. The following properties are hold for f(M):
(l) n et(M).
(2)If L ef (M) and Lc K,where K is an ideal in R thenK ef (M). In particular

it Lel(Al) then (Z + 1) e f (M) for each ideal I in R.

(3) r*(x) ef (M) for each non-zero x e M .

(4) If N < M, then f (M)s f(N) for each non-zero submodule N of M.

Proof: It is clear by definition of f (M).
Examples (2) :

(l) consider Z, as az-module, since rr(l)=22 and nZ c.2Z for all even integer

n, then f(Zr):{mZ I m is odd integer}.

(2) Consider Z, which is the field of integers modulo 2, and R be the ring of all

matrices ofthe n^(i 6l 
*itr, a,b,c e Z.r.
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thc Jacobson radical,right(and left)SoCle OfR respect市 ely[1,p.361].
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and R″ (R)⊂ 肋 ε(RR),thCn ttι (RR),島 ,岳
and Rα′(R)¢

「
(R)(by
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Dcflnhion(3):Lct N be a submodule of an R‐modulc M.We Say that N is「
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cyclic,ifthcrc arc an elcmcnt x in M and an ideal L in「 (M)Such that N=通
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0 = Rvo c Rv, c. Rv, c... c V c...c Rp' c. Rp c. R

Where p and yi, i20, satisff prr=vo_, for all k2l, and where V is the only

nonprincipal ideal, then each ideal is an annihilator, in fact

Ry^=r(Rp*) and Rp'=r(Rv^) for all m20, and r(V)=VI3, p.1341. Since

each ideal is annihilator, then f(R) = {R} by Remarks (6X7). R is P-injective (3)

p.1331, hence R is fpq-injective by Remark (6X6), but R not self-injective(3)

p.l33l.

(3) Clearly, every lpq-injective module is PQ-injective,( since every cyclic

submodule is l-cyclic (Remark (4) (1))).

( ) The converse of (3) is not true in general, Consider Example(2x2) It is easy to

check that R is PQ-injective and all ideals in R are l-cyclic, so if we suppose R is

Ipq-injective, then for each R-homomorphism from f-cyclic ideal (i.e, from each

iOeals) of R to R can be extending to an endomorphism of R, this mean R is self-

injective, but this is a contradiction (since the injective envelope of R not equal to
( z. z.\

R, in fact E(R) =1r", ;,)- R (1)P. 3621.

(5) If R is principal ideal ring, then every PQ-injective R-module is fpq-injective.

Proof: Assume M is PQ-injective R-module and let N = xL is any f-cyclic
submoduleof M where xeM and Lel(M) andlet f:N+M beR-
homomorphism. Since R is a principal ideal ring, then L: rR for some r e R,

therefore N =xL=xrR=mR where m=xr €M , hence N is principal submodule

of M. But M is PQ-injective, hence f can be extending to endomorphism of M. So

M is fpq-injective module.

(6) Let M be an R-module such that I(M):{R}. Then by Remark(4)(3) each f-
cyclic submodule is cyclic. Hence each PQ-injective is fpq-injective module.

(7) If every ideal L of a ring R is annihilator, then f(M):{R} for any R-module

M, since L ef (M)( by Remarks (1)(3)). Hence by (6) the concepts of PQ-

injectivity and fpq-injectivity coincide. In particular any module over Quasi'
Fiobenius ring (those rings in which all ideals are annihilator and satisfies

ascending chain condition on annihilator ideals(4)Theorem 15.11.

Recall that an R-module M is called (m,n)-quasi-injective in case each R-

homomorphism from an n-generated submodule of M^ to M extends to one from

M^ to M (5) definition 1.11.

・
ヮ
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Firstly, we introduce the next concept as a

submodule.
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generalization of n-generated

Definition (7): A submodule N of an R-module M is called fn-generated

submodule, if there are n-elements .xr,....x, e M and L ef (M) such that

N = xtL + \L +...+ xnL .

It is clear that f-cyclic submodules are exactly f 1- generated submodules

For two fixed positive integers m and n, we introduce the following concept

which is a generalizition of quasi injective modules and stronger than (m,n)-quasi-

injective modules.

Definition(8): An R-module M is called f(m,n)-quasi-injective module (shortly;

f(m,n)-q-injective) , if each R-homomorphism from a fn-generated submodule of

M ^ (or M^)to M extends to one from M ^ (or M.) toM'

A ring R is called f(m,n)-quasi-injective ring , if R^ is f(m,n)-quasi'injective

module.

Definition(9): An R-module M is called fn-quasi-injective, if it is f(l,n)-quasi-

injective.

Examples and Remarks(l0)
(l) M is fpq-injective R-module if and only if M is f(l,l )-quasi-injective'

izi fra it PQlinjectire R-module if and only if M is (1,1)-quasi-injective(5)'

(3) Every I(m,n)-quasi-injective module is (m,n)-quasi-injective'

(4) The converse of(3) is not true in general (see example (6)(4))'

(5) Every quasi-injective module is f(m,n)-quasi-injective for all positive integers

m and n ( by using [6, Proposition(16.13) p.188]).

(6) The converse of(5) is not true in general (see example (6)(2))'

iU) If fr4 is fn-quasi-injective for all positive integer n then M is frnitely quasi-

injective.
(81 If R^ is f(m,n)-quaslinjective then (by (3)) R* is (m,n)-quasi-injective and

so R is (m,n)-injective by (5)Example (2)l

Remark( I l): An R-module M is f(m,n)-quasi-injective if and only if it is r(m,k)-

quasi-injective if and only if it is f(l,k)-quasi-injective for all I < t < n and

l<l < m.
Proof: It is clear bY definition(8)

As a characterization of f(m,n)-quasi-injective modules, we have:
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Theorem(I2): Let Mbe an R-module. Then M is l(m,n)-quasi-injective if and

only if the R-module M* (or M 
^) 

is fn-quasi-injective.

Proof:(e) Let N be a fn-generated submodule of M^ and f : I'{ 

-+ 
M be an

R-homomorphism, i ; N 
-) 

M' be inclusion map and 7T, : M^ ) M ,

qr: M 

-+ 
M* be projection and injection maps (resp.). Then

Ir"f :N--+M' is R-hom.. Since M^ is fn-q-injective, then there is an R-

homomorphism B i M^ 1M* such that B is an extension of h " .f .Then

p"Gnr" p):M^ 
-)M 

is R-homomorphism and for each neN, we have

( f" i)(n) = (r, B)@) = r I 0 @)) = tt l(ry f)@)) = (n,ry, f )(n) = (1, f )(n) = f (n), hence

B" is extension of f .

Ⅳ→ ν
″

1メ/タ

ν

η

lれ
■ イ

″

(=) Let N be a In-generated submodule of M^ and i:N---)M^ be the

inclusion ffiop, f : N -+ M* be an R-homomorphism and 7T, : M^ ) M o

U,:M-)M^ be projection and injection maps (resp.)(i:l ,2,...,fr). Then

fr,o.f ;N-+M (i:1,2,...,m) are R-homomorphism. Since M is f(m,n)-q-

injective,then there is R-homomorphism g,iM^---->M such that 8i is an

(i=1,2,…っm)。 Put g(=Σηj&):ν
″
―→ν
″・Clearけ g is R¨

J=1

and

‐

extension of t, " f
hom.

(goJ)(″ )=g(′ (4))=Ση′gj(′(4))=Ση4/(4)=(Ση′。4)び(4))イA/"。 /(4)=/(4)
′=1                  '=1                 '=1

for each neN, hence g is an extension of f .

一
”
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Corollary(13): Let Mbe an R-module. Then M is f(m,l )-quasi-injective if and

only if the R-module M^ is fpq-injective.
Recall that a bimodule , M^ is left balanced in case every right R-

endomorphism of M is left multiplication by an element of S (5) Definition 1.21.

Proposition(14):Let ,M * be a left balanced bimodule' T-hen M 
^ 

is l(m,n)-quasi-

injective if and only if for each fn-generated N of M' and R-homomorphism

f:N -+Mthetthereis yeS'suchthat f(n)=ynr foreach neN.
Proof: (+) Let N and f be given as above. Since M* is f (m,n)-q-injective, then

there is R-homomorphism g:M' -+M such that g is an extension of f, hence

g"4,:M --> M is R-endomorphism where 4, is injection maps (i:I,'..,m). But

,M" is left balanced bimodule, then g o4i=!i. for some y, eS. Let

n = (n,nr,...,n^) e N, then

f (n) - g(n) - g((n,,0,...,0) + (0,nr,0,...,0) + ...+ (0,0,...,tt. ))

= g(4, (2, ) + ... + q.(n 
^)) 

= g o q,(n,) + ... + g " 4 
^@ ^)

= !(t t y2n2 +...+ yhn. = (/r,12,...,1)(n,nr,...,n.)r - ynr

(e)Obvious

Definition(15): An R-module M is called l-self-divisible if for each meM and

Lef(M),thereis /eZ suchthat m=ml .

Examples and Remarks(I6):
(l)2, as Z-module is f-self-divisible, since rz(D=22 so l(Zr)={nZl n is odd

integer). For each nZ el(M),then i = i.r (since n is odd)

(2) (see example (2X2) R not r-self-diviritte, .in.. 2'=[l i].* "to[0 0,

Soc(ltr)ef(rR),but 2'*2'I for all leSoc(R^).

♂
蜘
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し

Remark(I7): Let M be an R-module and L el(M^ ), Then (, M.(L,) = 0 for each

positive integer n.
Proof: By induction, for n:1, suppose / ,(L) + 0, then there is a non-zero element

weM such that wel.r(L)+wh=0 YheL, so L=r^(w)c-r*((w,0,0,...,0)),

where (0 +)(w,0,0,...,0) e M^ a contradiction ( with L ef (M^ ) ). Suppose true for

(m,mr,..,mr)Ln=0. We can assume mt*O +(mr,..,*)(t;')=O , then

(mrrmr,..rmr-t)Lr-r = 0, where (mrrmrr..rmr-r) * 0 a contradiction !
Notice that the condition (, 

M,,(L,) = 0, it is always satisfied when L:R.

Theorem(l8): Let ,M* be a left balanced bimodule and M^ is f-self-divisible.

LetL be an ideal in f(M^ ). Then the following statements are equivalent:

(l) M 
^ 

is l(m,n)-quasi-injective.
(2) I *,rr,{v,vr,...,v.} = Sr, + Sv, +... + Sv, , for any m-elements subset

{v1,v2,...,r,) of M' .

(3) l. ,"rr.(A) = S* A for all A e M^"n .

(4) If rr.(A) 
=rL.(B) 

where A,B e Mmxn. Then S' B c. S^ A -

(5)If zeMn and AeM*"n satisff rr.(A)erL,Q).Then zeS^A.

(6) (,M"lCL,lrr*(A)l=(.M,(C)+S'A for all positive integer w, AeM*'* and

CeR""'.
(6") l r.[Cl,nrr.(A)l= ( r.(C)+ S^ A for all A e M^" and C e R'"''

Proof: (2) e (3) + (4) and (6) + (6") = (3) are clear

(4) = (5) + (6). Argue as the proof of (5) theorem l.3l

(1) = (2) Let v, = (ar,,ar,,...a,,) e M" (i:1,2,..,m). Suppose

r=(r,, x2;..,txr)e lr,rr,{v1,v2,...,v^}, where L be an ideal in f(M'). Take

w, = (a;1,oi2,...,o,*) e M* (i:1,2,..,n), we define g:wrL + wrL +... + wnL ) M by

″′∈五 (i=1,2,¨ ,n).If ΣW′′f=0,then ΣαJ′′=0

Mchdi and Akeel

′=1

g(Σ叫′f)=Σχj′ノ fOr all
ノ=l           J=1 ′=1

(:1,2,..,m). Put h--(tt,t2,...Jn)r e Ln, then vrh=0 Q:|,2,..,m). Since

x = (x, ,x2,...,xn) e L *rr,{v1,v2,...,v-}, then xh=0 hence f*,r,= 0, therefore g is
l=l

well-defined. Clearly g is R-homomorphism. Since M * is f(m,n)-quasi-injective

け
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and sM n be a left balanced, then for each k efw,L, g(k) - yk' for some
,=l

y = (y1,!2,...,!^) e S' (bY ProP' l4)'

For each (t,tr,...,t,)r e L, then

書イJ・(書叫′j)=(ス ,ツ2"¨ 'ノ")(書イJ)r
=(ツ1'ノ2"¨ 'ノ")(力

α‖′j,力αJ2′′"¨ '力αノf)『
′=1       '=1           ′=l

=(ツ1'ノ2'¨°'ノ")((α′
)麻
")r(′

1,′2'・
¨
'ち
)r

=(力光α‖,カノ′α2"¨ ,カツ′αガ)(′1,′2"¨ '′″)r
i=1         '=l             f=1

⇒01/"為 XれケJ″メ=фら,シ 09・・力%Xl為氏メ
,=1

⇒L,ち"哺ゼ光%,を光り,を光%ЖれケJが =0
Since L C F(M「 "),thenイν"(Z″ )=0(by Remark(17)。

So

G…リゼ乃ら,を光り,を用
(χl'χ2"¨ 'χ″)=Σ (ツ′α‖ノJα2"¨ ,光

αガ)
′=1

=Σッf(α
“
′″ ,̈α″)

J=1

=Σッ′νJ=ツ 1ツ1+ノ 2ツ2+・ "+んν"
f=1

Then′ν″L{ツ 1,ツ2'… 'ν"}⊆
SVl+Sち +・ +̈SV"

The other inclusion irs clcar,henccイ ンノL{ツ1,ツ2"¨ 'ソ"}=SVl+詢2+・
+̈詢
".

(2)=⇒ (1)Let Ⅳ=″1二 +″2Z+・ +̈“″L bea「 n‐generated submodule of 
ν"and

/:Ⅳ一
M be an R‐ homomorphism, write ″,=(α.,αf2"¨ 'α加)∈ν

"

(i=1,2,。 ..,n)' and   VJ=(α lノ
'α
2ノ '… 'α″)∈

ル″ G=1,2.。 ,m)。 Let 
“
j=/(″ j)

(i=1,2,¨ 。,n)(sinCe ν " is「
‐self‐ divisible),and ′=(″ 1,“2'¨・'“″).Then fOr any

力=(1'′2'…
'′
″)rcL{h,ツ2"¨ν"), WC have 

ッル=0   0=1,2."m) i・ e。

書α″ち=0,G=1,2."m)。 Then(暮ら
′′,Σら2′′"¨ 'Σαノ′)=O and hence
f=l            J=1

■ヽ
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′=1
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ioe・   Σ″j′ノ=0,   and   so
′=1

ブ=1

ツカ=ΣνJ′′=Σ /(″ノ)′ノ=/(Σ″′′′)=ヂ(0)=0・
ノ=l         J=1                  ′=1

Therefore ク∈″ν"L{ツ 1,ν2'…・'ソ″)=)“
∈Sh+Sソ 2+° +̈Sソ″ by assumption, lct

″=(γ l,ツ 2'…
'″
″)=ッ1ツ1+ノ 2ツ2+・・・ツ″ツ″ fOr somc ノJcS  (i=1,2,… .,m). Then

(%'229¨つν″)=(カップら″カップαη"¨ 'カツプα″)Ths imphes%=Ёノブα′=ノ″′
r(

′=1         ′=1             ノ=1

i=1,2,¨ ,n)Whereッ =(ッ1,ノ2'…
'ツ
″)∈ S″・

Lct w=″
1で 1+″ 2〃 2+・ 十̈″″′″CⅣ  , then w=(Σαハイメ'Σαf2″ J"¨ 'Σαノ′)

,=1        ,=1            '=1

and/(″)=/(″ 1″ 1+″2イ 2+・・・+“′イ″)

=/(″1)イ 1+/(″ 2)イ 2+・ +̈/(“″)で″
="1″ 1+″2″ 2+・ +̈″ノ″

=ノイで1+ッ
“
'′

2+・ +̈ツ″r′″

= (l !,a,,)1, + (Z ! iari)l, + ...+ (I ! ia,i)l,
′=1               ′=1                    ブ=1

=ΣΣノ′α〆ノ=ΣΣップα′′J=Σノ′(ΣαノJ)=″『
′=1 ブ=1            ブ=1 ′=1            ′=1     ′=l

So νRis「(m,n)‐ quaSi… ittect市e(by prOpOsition(14)).

Corollary(19):Let sルグR bea「‐se13di宙sible lei balanced bimodule,let L be an

ideal in「(動r),Thcn the following statemcnt arc cquivalent:

(1)νR iS「 n_quasi‐ itteCt市C.

(2)If L(И )⊆ L(3)Where И,3∈ν
″.Then W⊂ M.

(3)″ν"[CZ″ ∩亀″(И)]=イン"(C)+&4 fOr all И∈ν
″
and C c R″

×″
.

Corollary(20):Lct sν R bc an「
‐selidi宙siblc lcn balanced bimodule,let L be an

ideal in「 (ルr),Then the following statement are equivalent:

(1)ノ R iS「pq―ittcCt市 e。

(2)If先 (χ)⊆ 亀(ッ)Where χ,ノ ∈ν .Thenシ ⊆税 .

(3)′ν[cZ∩ 先(χ)]=イ ン(C)十続 ,fOr all χ∈ν and ε∈R.

If L=R in theorems(12)and(18)then We have the following corollary which
appears in(5)theorem l.3].

け
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corollary(21): Let ,M * be a left balanced bimodule. Then the following

statements are equivalent:

(1)νR iS(m,n)‐ quaSi― ittect市e,

(2)′ν″L{νl,ソ 2"¨ 'ツ"}=約1+SV2+・
+̈Sv" , fOr any m-elements subset

{Vl'72'・・°
'ソ"}°
fν″・

(2)″ν"仇 (И)=y fOrall И∈ν
"X″ .

(3)If L(И)⊆ L(3)where И,3∈ν
"X″ .Thcn S"B⊆ S"И .

(4)If z∈ ν
″and И ∈ν "X″ Satis取 仁 (И)⊆ L(Z)・

Then Z∈ S"И .

(5)イ νり[CR″ ∩ 仇 (И)]=′ ν
,(C)+S"И  fOr an positive integer w И C Jビ"XW and

C∈ R麻
″
.

(5‖)イン"[CR″ ∩強L(И )]=′ν"(C)+S"И
 fOrall И∈」ビ"X″ and C c R継

″
.

(6)The五 ght R‐module M"is n‐ quasi‐珂
eCtiVe.

Theorem(22):Lct M bean R‐ modulc.The following are cqu市 alent:

(1)M iS「(m,n)‐ quaSi― ittect市e mOdule.

(2)For any R‐ module A,any exact sequence O→
ν一 И SplitS,Whenever

there c対 StS a β:ル「"…→И With α(ν)+β (ノИ")=И and β
~1(α

(ノ
И))iS Fn‐

gi::Ilel殺
〕;Illl  Ar=β _1(α (1イ));  by  hypothesis  thc  homomorphism

α
~lβ
:Ⅳ‐→ν extendsto a η:」ぼ"―>」И.By assumption И=α(1の +β(ν"),ioe.

∀acИ  ∃WCルf",x∈ M Soto α=α(χ)+β(W), deflne え:И→J/ by

え(α)=χ +η(W)。 λ iS Well_deflned since

lf α=α(χ)+β(W)=0⇒ α(χ)=β (―W)=⇒ ―W∈Ⅳ but η cXtends to 
α・ β thiS

implies χ=α
~lβ
(―W)=η (―″)⇒ χ―η(W)=O i・ C。 え(a)=0。 It is clearえ

is R…

hOmomorphism satisttingえ α=fν hence the sequence O勁 一 И SplitS・

(2)⇒ (1)Lct N be rn‐generated submodule ofル
「″(ioe.Ⅳ〓石Z+..・ +為二,Where

L∈
「 (ν
″))and/:Ⅳ →ν bean R‐homomorphism.Let′ :ν

″→ν"① ν

andノ :ν → ν "OM be ttCCtiOn maps.Deine力 :Ⅳ → ν "① M by

力(″)=(4,一 /(″))fOr each ′ cⅣ .It iS Clear thtt h is Well‐ deined R‐

homomorphism. Put И=(ν "① ν )/力(Ⅳ)   and

ρ:(ν
″
①ルr)→)(ルr"① ルr)/ぁ (Ⅳ)=И be the natural epimorphism.To complete

the proof We need to shoWing that the COnditions in(2)are satiSied.Put 
α=pJi

and β=グ ,then α:ν→ И and β:メ →И are R‐ homomorphism。

Claim(I):α =pJi is monomorphism
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lf″ ∈ker(pJi)⇒ pJi磁)=力 (Ⅳ)⇒ (0,の 十力(Ⅳ)=力 (Ⅳ)⇒ (0,“)∈ 力(Ⅳ)
⇒ (0,″)=(4,一 /(″))fOr sOme″ ∈Ⅳ,and hencc“ =/(4)=/(0)=0。

Clailll(II):β (ν
″
)+α (■イ)=И

Let α∈″(ルr″ )+pJi(1イ )⇔ α=″(W)+pJi(χ),fOrSOme w∈ ν
″
,χ∈ν

⇔  α=ρ(W,0)+ρ(0,χ) ⇔  α=ρ ((″,0)+(0,χ)) ぐ) α=ρ(″ ,χ) ⇔

α=(W,χ)+乃(Ⅳ )∈ И

Claim(IⅡ ):β
~1(α
(2И))iS「n_generated submodule

To provc β
~1(α
(■イ))iS「 n‐generated submodule,wc claim irst that/〃

^can be

extcnded to ρ .

If ″∈Ⅳ then ρくの=バにの)=バC―/Cの +(Qスの)=バにザ0)十バC/0)
=ρ(力(4))+ρ((0,/(4))=力 (N)+(0,/(4))+力 (Ⅳ)=(0,/(4))+力 (Ⅳ )

,        =ρ ((0,/(4))=ρ (ノ(/(4))=9/(4)。
Now β・(α(ν))=(pli)J(pJi(ν ))=や∈ν″|″(ッ)=pJi(χ)fOrSOme χ∈ν}
=や∈iイ″

lρ
((ツ,0))=ρ ((0,χ)),fOrsOme χ∈lイ }

=や∈・イ
″
Кッ,0)+力 (Ⅳ)=(0,χ )+力(Ⅳ),fOrSOme χ c iイ }

=や cν
″
Кッ,一χ))∈力(Ⅳ),fOrSOme χ∈ν}

=lv∈ iイ¶(ッ,一χ))=(4,一/(4)),fbr sOme″ ciV and χ∈iイ }

=|ノ∈ハイ″
lν
=″ and χ=/(4),fbr SOme″ ∈iV and χ∈■イ}

i.eo β・ (α(ν))=(″)・ (pJi(ν))=レ∈川″(4)=pJi(χ )=pJi(/(4))},but″ extendS

,        ″F,thiS implies that each element 4∈ Ⅳ satisies ρ
′(4)=pJi(χ )=p」i(/(4)),hence

β
~1(α
(1イ))=ハ

riereexist 

ψ:/1~)1イ  such that ψο′=99=IνBy hypothesis tl

Put/(=o″):ル「
″→>ノИ then/(4)=2″(4)=o妨′(4)=/(4)fOr all″ ∈Ⅳ

This mean/extends f,therefore M is「 (m,n)‐ quaSi… ittect市C mOdule.

If L=R in the above theorenl,lhen wc have the following coronary which gives a

new characterization of(m,n)¨ quaSi… ittect市e mOdules。

Corollary(23):Lct M bcan R‐ modulc.The following arc equivalent:

(1)M iS(m,n)‐ quaSi― ittectiVC mOdule.

(2)For any R… module A,any exact sequence O→ ν 一
生→И splits,whenever

therc exists a β:ルイ
″→И With α(■イ)十β(ルグ)=И and β

~1(α
(1イ))iS n¨

generatcd submodule.

If m=n=l in the above corollary9 then we have a new characterization of
principally quasi¨ittCCt市e modules

315



AL- MustansiriYa J. Sci
Vol. 21, No 6, 2010

corollary(24):LetM be an R-module. The following are equivalent:

(1) M is PQ-injective module.

(2) For any R.module A, any exact Sequence 0 _> M 
-s--+ 

A splits, whenever

there exists a B:M->A with a(M)+B(M)-A and p'(o(u)) is cyclic

submodule.

corollary(25):LetM be an R-module. The following are equivalent:

(1) M is In-quasi-injective module'

(2) For any R-module A, any exact sequence

thereexists a B:M +l with a(M)+B(M)=A
submodule.

If L:R in the above corollary then we have the following corollary

corollary(26):LetM be an R-module. The following are equivalent:

(l) M is n-quasi-injective module.

(2) For any R-module A, any exact Sequence 0 + M d ) A splits, whenever

thereexists a B:M+'4 with q(M)+B(M)=A and B'@(u)) isn-generated

submodule.
The following corollary follows from the above corollary which is deduced from

(7) theorem (4.1)1.

dorollarylZi):tetM be an R-module. The following are equivalent:

(1) M is finitely quasi-injective module'

(2) For any R-module A, any exact sequence 0 -+ M d + A splits, whenever

there exists a p:M->A with d(M)+B(M)-A and P'(o(U)) is finitelv

generated submodule.

Recall that an R-module M is called terse if every distinct submodules of M

are not isomorphic (8). This is equivalent to saying that isomorphic submodules of

t t *. equal. In ttre following proposition we get quasi-correspondence but for the

,R,', -module M "' provided the R-module M is f(m,n)-quasi-injective'

Proposition(28): If M is f(m,n)-quasi-injective R-module with S:End(M) then

S ^ H = S ^ K, for any isomorphic R^n -submodules H,K of M ^,n .

Proof: Since H = K, thenthere is an R"'-isomorphism a :H 

->K 
' Since a is

onto, then for each k eK there is h eH such that k = q(h) It is clear that

rr.(k)=rr.(h) for each LeT(M'). Since M is f(m,n)-quasi-injective ' then

S^k=S'h (by theorem(18)(a)) and so S^kc.S^H for each k eK ' then

S^ K c.S^ H similarly we get S^ H cS'K and so the proof is complete'

0 -+ M - r--+ A sPlits, whenever

and B'@(M)) is fn-generated
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Proposition(29): If M is (m,n)-quasi-injective R-module with S:End(M) then

S^ H =S'K , for any isomorphic Rnn -submodules H,K of M ^*n .

Proof: By using (5, theorem (1.3)) and the same way in the above proof.

Corollary(30): If M is PQ-injective R-module with S:End(M) then SFl = SrK, for
any isomorphic R-submodules H,K of M.
If M:R in the above corollary then we have the following corollary which appears

in (e).
Corollary(31): Let R be a P-injective ring and H, K be two-sided ideals of R. If
H 

= 
K, as right ideals of R, then H:K.

Corollary(32): If M is fpq-injective R-module and S:End(M) , then SH = Sr(, for
any isomorphic R-submodules H,K of M.
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Poincare )!.,rts.i.e iJ:ur ,.-r. r-,:; l;J eryr G25 )i4': '!J'i illill llcf ) 4$lr.l-, :.,)l 
ttll *f * 

'- 
u..| +

.JJt 1r,a ; 
',ll1ri 

riJ,ll cr6 liJilt .iA ,i! tji.,ii., r "-i" 1aa; ,J" .i]ti .tll-i,A(Gx) I (lattice).r$Jl diiij,.il ur us.i r (

(supersolvable.) iilill JJ d+i JP '4lSr (hypersolvable) ..,erLJt

ABSTRACT

In our study research we construct the complex reflection. arrangement A(Gzs), corresponding to the

$.i;J;;p Gzs , and we compute its Poincare polvnomial We found:T ryf:J11l::T:t::f;,ii'f 
"ilr.-"ir,'r"a'*"'prored 

ttrat AiG:s) is not a hypersolvable nor supersolvable, rank three arrangement '

INTRODUCTION
Let v = c' and choose coordinates for V' s.t we can identifr the symmetric algebra

s = s(v') with the polynomial ring c lz 1,...'z tl.

A hyperplane in V is a codimenesion one affine space in V'
a f,yp.rif*" arrangement in V is a finite collection of hyperplanes denoted by A.

Wf,!i tf," f,yp.rplan'e of an arrangement contain the origin we say the arrangtment is central'

For each H.Aihoose a linear folynomial a, e'S s't H = Kerau' Let Q=TI a, denote

the defining polynomial of the arrangement A. Through out this paper we use the following

notations:-
i.ii^ U" tt. intersection lattice of A which is the set of all intersections of elements from A

withtheorderbeingreverseinclusioni.e.X<Y<+YeX,foreachX,YeLg.Moreover,
for X e LA, let A={H eA/ X cH}, (Le),=[ eL^ lv <X\'
(Lr) ,=[/ el6/r >x].Then we define the Mtibius tunction p on La byt tt(v)-l& the

recursiveformula: p6)=- Z PV).
r e(La )x

The rank of A is rk(A) =cod( fl rland the number of hyperplanes is IAI.Wcsり that A

is essential if rK(A)= dim(v) The Poincare polynomial of (A) is defined by

n(A ,t) = | AX )(+)*t* ), (where t is an indeterminate)'
X ela

SUPERSOLVABLE ARRANGEMENTS

The next definitions are standard for lattices in general,see (1,2). We will use them for

central arrangements.It simplifies notation to assume that L=Ln and A is central and

essential. Let rk(A)=1 and T=T(A).



t
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Definition (2.1)(3):Let G be a finite reflection group i.e. G cO(V)(U(V)).The set of all

reflecting hyperplanes of G is called the reflection arrangement of G, and denoted by A(G).

In particular, when the group G is a coxeter group, the reflection arrangement A(G) is

called a coxeter arangement.

Theorem (2.D@): Let G be a finite reflection group (GcO(V)(U(V))), and let T be a

subspace of V. Then G, is a reflection group generated by reflections in the hyperplanes of

A(G) which contains T.

Proposition(2.3):Let G be a finite complex reflection group(G cU(V) )' Then for any atom

of Lo rol,ths1s 
exist a cyclic subgroup GH,which fixed H pointwise.

proof:For any hyperplane H eA ,H e Lo,o, is called an atom of L.

By theorem (2.2) G, is a reflection subgroup of G cu(v),generated by reflections in the

hyperplanes of A(G) which contains H. Therefore, by theorem (2'2),39 e G s't' Fix(g):H

i.e.H={v e Vlgv = v}.Now,for each g e Gr,we have gH:H and

g2H=g(gH) =gH = H.Therefore GH is a cyclic reflections subgroup of G fixed H

pointwise.

Examples Q.\:

l-The Braid arrangement (is the reflection arrangement coresponding to the symmetric

group Sn.

2- The Br -arrangement which is defined by

e(A )=ry z(x -yXx + yXx - z)(x + z)(y - z)(y + z) is the reflection arrange -ment (coxeter

arrangement) corresponding to the coxeter group B, which is generated by reflections about

the symmetry planes of the cube.

Remark (2.5): Every real reflection group (coxeter group) may be viewed as

a complex reflection group.

Example (The Hessian configuration) (2.6): Every non-singular cubic in cp2 is projectively

equivalenttoonedefinedbyf(x,y,Z)=x3+y3+23-3*ryzwitha3*landa+oo.The
inflection points of a cubic are the solutions of f = 0 = H(f), where H(f) is the Hessian

determinant of second partials. Direct calculation shows that for this family of curves the

一．
〕
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nine inflection points are independent of a. set <o=e 3 . The projective coordinates of the

nine inflection points are:

(0,1,- 1) , (0,1,- o), (0,1,- o2)

(1,0,- l) , (1,0,- ro) , (1,0,- co2)

(1,- 1,0) , (1,- or,0) , (1, - <o2,o)

These"g"points lie on" l2"projective lines, which are the four degenerate cubics

corresponding to the parameter values a-o and a3=l:

x=0,y=0,2=0,x+aiy+roiz=0,where 0< i, j<2. These "12" projective lines meet in

"12,' additional points. This configuration of"12" lines and "21" points is called the Hessian -.
configuration. Each of the first nine points is contained in four lines, so we refer to them as

quadruple points. Each of the second twelve points is contained in two lines, so we refer to

them as double points.

Each line contains three quadruple points and two double points, Fig.(l). The Hessian

configuration has a distinguished history.For a complete account see (5).

Its group of symmetries was determined by Jordan in 1878 as

a subgroup of PGL (2,C) of order 216. It is generated by projective transformations of
order"3 "which leave one of the"l2"projective lines pointwise fixed.ln addition the group

contains"g"projective transform -ations of order "2" which fix projective lines.

This group give rise to two complex reflection groups.

One is called G* in the classification of Shephard and Todd (6).

The group Gx has order 648 and generated by reflections of order "3" its reflection

arrangement is given bY:

Q, =QG (Gr5))=rryz- fI -(x + coiy + r.'lrz) '-- o<i'j<2

The other complex reflection group is called G26. It has order 1296 and contains

additional reflections of order "2".

Its reflection arrangement is given by:

Qz=Q(A (Gru))=Q, (r'-y')(r' -23)(y3 -23)
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Fig -1: The Hessian

Lattice of A (Gzs) Q.7): The defining polynomial of A (Gzs) is

r Q(A (Gzs))=w, 
o[,.r(r+oiY 

+ra,jz) .

If we renumbered Hi where Hi =k
Hr
Hz
Hr
Ha

Hs
Ho

Hz
Hg

Hq

Hro
Hrr
Hrz

‐    The LA(G25)C° nSist of:‐

.ercLH. ,l<i<12 as follows
x=0
y=0
z=0
x+y+z:0
x+y*orz=0
x+y+a2z:0
x+roy+z=0
x*<oy*toz=0
x*ory* a2z=O

: x+ro2y +z=0
: x+cu2y*cuz=0
: x+ro2y +a2z=0

Ha : x+Y+z:0
+<lz=0

+z=O

: x+oY'l,ozz=0
+z=0

+a2z=0

3- The rank two elements :

l) H, fl Hn fl H* 0 H,, : x : o

I

v



へL―■ИusttnsiHya■■Ci___― ―一―一―一――――――ロロ‐‐‐‐‐‐‐‐‐‐‐‐

2)Hl∩ H5∩ H9∩ HЮ :X=0 , y=‐ ωz   _
Vol.21,No

ffi*=o v=',',
4)HeflHrflHr0Hro :Y=0, x='z

5)HzflHs0Hs0Hr, :Y:0, x='oz

o)ttr0u.f-lsrfls,, :v=o , *=-,"
rH, Og,flH.flH" '. z:o , x:'y
ilr,0u,flu,flH, z=0 , x=‐ ωy
s)Hr 0 H,o 0 H,, fl H12 : z:0 , x:'ro2 Y

lo) Hr n H2 :y=x=0
ll)Hr nH3

"ffi;
:X=Z=0

:y=z=0

13) H4 r.|He :X=~面Fy=ω z

14)H4 nHu :x=ω y=武卜z

15) H5 n H7 ,*= -(1+ ro) y = -(1+ol)z

16)Hr nH12 :X=
_ω2

ωy=1+ω Z

rz)uu 0u, ,*= -(1+ co) y = -(ol+co2)z

18)He [lHro ,*= -(l+ ro2) y = -(1+o2)z

re) H, 1''1u,, :X= 需 y=ω z

2oyH, flu,o ,*: -(ro+ co2) y = -(l+co)z

2l) He f]Hrr ,*= -(co+ co2) y = -(ol+ro2)z
4- The rank three element

t2

T=nH1={0}
i=l

rinatty@incarepolynomialofA(Gzs),notethatifXeLo(G,,)S.t.
rk(X) : 1, then p(X)=- l, if rk(X) :2, andX is in two planes then F(X)=I, and if rk(X) :
2,s.to X iS in four planesthcn μ(X)=3.This allows calculation of μ({0})=-28.Thus

πぃ (G25))=1+12t+12t2+27t2+28t3

==(1‐卜t)(1‐卜4t)(1‐+7t)

Deflnitions(2.8)(7):1‐ ThC pair(X,Y)∈ L×L is callcd modular if for all Z∈ L with Z≦ Y,

z∨ (X∧ Y)=(Z∨ X)∧ Y.]

2‐ An element X∈ L is called modular,if(X,Y)is a mOdular pair,for all Y∈ L.

The following lemma appear as statementin(8)and we prOve it here.

2010
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Proposition(2.9):For any central arrangement A,the elements V,T and all atoms are modular.

Proo,To provc that V is modular,let Z,YcL,such that Z≦ Y

Since  Z∨ (V∧ Y)=Z∩ (V∧ Y)

=Z∩ {∩ {WCLIV∪ Y⊆ W}}

=∩ (Z∩ W∈ LIZ∩ (V∪ Y)⊆ Z∩ W}

=∩ {W′ ∈LI(Z∩ V)∪ (Z∩ Y)⊆ W′ )

=∩ {W′ ∈LI(Z∩ V)∪ Y⊆ W′ },Since Y⊆ Z

=(Z∩ V)∧ Y

=(Z∨ V)∧ Y

Thcrefore,V is modular

T is modular,since for any Y∈ L,ifZ≦ Yo Then:

z∨ (T∧ Y)=Z∩ (T∧ Y)

=Z∩ {∩ {W∈ LIT∪ Y⊆ W}}

=∩ {Z∩ W∈ LIZ∩ (T∪ Y)⊆ Z∩ W}

=∩ {W′ cLI(Z∩ T)∪ (Z∩ Y)⊆ W′ )

=∩ {W′ cLI(Z∩ T)∪ Y⊆ W′ }

=(Z∩ T)∧ Y

=(Z∨ T)∧ Y

By the same way all atoms arc modular.■

Example(2.10):COnsidcr Q(A)=xyz(X+y― Z),Fig。 (2).In LA,CaCh atom is modular,but

no element ofrank two is rnodular

・　
一
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.Fig。 ‐2:Q(A)=xyz(X+y― Z)

An important and rather well understood class ofarrangcments are the supersolvablc ones。

Deflnition(2.H)(1): Let A be an arrangemcnt with rk(A)=n,and L be its iattice,then we

call A supersolvable ifL has a rnaxirnal chain ofrnodular elements

V=XO<Xl<.¨ <Xn=T

Hcreby,several examples ofsupersolvable arrangements。

ExampLs(2.12〉

1.In example(2.10),A is not supersolvablc,since L has no modular element ofrank 2.

2. The lB3‐ arrangement is supersolvable,since it has a maxiinal chain of rnodular elements:

Vく {X=0)<{X=y=0}<{0}

3. The Boolean arrangement is supersolvable,since every elemcnt in L is modular,so we

may take any maxiinal chain ofrnodular elements。

4. In the Braid arrangement,not an elements of L are rnodular,but there cxists a inaxiinal

chain ofmodular elements given by:

V<{Xl=X2}<(Xl=X2=X3)<・ ¨ く {Xl=X2=・ … =Xn}=T

5.For Q(A)=xyz(X― y)(X― Z)(y― Z),a maximal chain ofmodular elements is g市 en by:V

<{X=0)<{X=y=0}<(0}

Therefore,A is supersolvable.

Theorem(2.13)(7): IfA is supersolvable arrangement,then A is free。
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Furthermore, A has expA : {mr, ..., ffir}, where m, =lA *, -A *,-, l, 
1<i<'.

Therefore the class of free arrangements include all coxeter affangements, complex
refl ection arrangements (including shepherd groups) and supersolvable arangements.

The following example shows that the implication in theorem (2.13) can not be reversed.

Example (2.14):The reflection arangement A(Gzs), is free (9) but it is not supersolvable .

Since LR (orr)

has no modular element of rank "2" , for example X e Lo (or, ) s.t.

X: { Hr 0H+ fl Hs (-)Hrz}: {(x, y,z) e C' l*:0,y - -z} is not

modular since I Y eLR (ox), Y: {Hz 0H+ 0 Hz OHro}

: {(x, y,z) <- C' | *-- o z,y :O)
and X+Y€ LR(orr).

HYPERSOLVABLE ARRANGEMENTS
Let A = {Hr, Hz, ..., Ht }be a central arrangement in the complex vector space V.

Denote also by A e- {crr, crz, ..., dt} c P(V-) its set of defining equations (forms) viewed

as points in the dual projective space, where Ht = ker oi, i: 1,2, ..., !..

Definition (3.1)(10):Let BcA be a proper non-empty sub-arrangement of A and set

B'=A-B.We say that (A,B) is a solvable extension if the following conditions are satisfied:

v l.The extension is closed:

If no point a eB'sits on a projective line determined

by cr,peB,i.e.,rk{cr,p,a} = J.

2.The extension is complete:

If for every a, b e B" with a +b, there exist a point y € B, on the line passing through a

and b, i.e., rk{a, b,y) =2.

3. For every distinct points a, b, c € B', the three points cr, F, y determined by (a,b), (b, c)
and (a, c) respectively are either equal or collinear.

Definition (3.2)(10):The arrangement A is called hypersolvable if it has a hypersolvable
composition series.i.e. ,&tr ascending chain of sub-arrangements

・
〕
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Ar c Azc... cAi CAi*r c... cAr=A,WhererkAl = 1, andeach(A1'Ai*r) isa

solvable extension.

Remarks (3.3):

1. The positive integer k>2 is called the tength of the composition series, which is denoted

bV L(A), and depends only on A. i.e' L(A): k'

2. We can decide weather it is a hypersolvable or not only from level 2, since level 2 of La

contains only the hyperplanes from which we define the composition series'

3. The class of hypersolvable includes supersolvable and many others (11).

Now, we will give several examples of hypersolvable arrangements'

Examples (3.a):

l. Let A be the 3-arrangement in C3 defined by:

Q(A) - (x + z)(x - z)(y + z)(y -z)(x + v - Zz)(x + v + 2z)z

and {H1, Hz, ..., Hz} are the hyperplanes defined by the defining equation given above

consequintly,(see pig.(f).fnen A is a hypersolvable alrange -ment since

{Hz} c {H:, Hr, Hz} c {Hr, H+, Hs, Ho, H7} c A

is a hypersolvable composition series of A. Notice that rk(A)=3 and L(A)=4'

Fig。 ‐3:Q(A)=(x+Z)(X― ZXレ +ZXシ ー Z)(X+y-2z)(x+y+2z)z

2.Let A bc the 3‐ arrangement Fig。(4)givcn in(2)as an eXallnple of non‐
iee arrangement,

but not diSCussed as a hypersolvable arrangement.A is a hypersolvable,since



Rcflcction Arangemcnt vvhich is neither Hypcrsolvablc nor supcrsolvable

Michel,Abid and Rabeaa

{H2}⊂ {H2,H3,H7}⊂ (H2,H3,H5,H7}⊂ A,is a hypersolvable composition series ofA,
with L(A)=4.

Fig。 ‐4

4.The 3‐arangement A given in(10)Fig。 (5)is a hypersolvable arrangement with rk(A)=

3 and L(A)=4.

{H6}⊂ {H6,Hl,H2)⊂ {H6,Hl,H2,H3}⊂ A.

Fig. - 5

However, not all affangements are hypersolvable, for example

Examples (3.5):The classical coxeter arrangements A of type (Dn)n-+, and the exceptional

coxeter affangements A of type Ea,Et and E3 are not hypersolvable, (10).

●
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Remark(3.6)Jf B is solvable in A,
ya,b, yr," and f c" zlre

Vol.2l,No 6, 2010

then for any three distinct elements a,b,c eB",such that

distinct,then rk{Ynu, Yt,c, Yo."} =2,otherwise

Topologa and its

Ya,r = Tu,o = yn" and hence rk{yn5, 75,", 1n"}=1'

Theorem (3.7X10):Let A be a hypersolvable.Then A is supersolvable if and only if L(A)=

rk(A).

Notice that,theorem (3.7) provides a very simple supersolvability test. Therefore, in

examples (3.4), the arrangements are not supersolvable since rk(A)=3 and L(A) = 4.

Proposition(3.8):The reflection alrangement A(G25) is not a hypersolvable arrangement.

Proof:By the classification of Shephard and Todd (6) G25 is a Shephard group and these

groups are closely related to the coxeter groups, but all coxeter .urangements are not

typersolvable(I0) and hence all Shephard arrangements are not hypersolvable. So A(Gzs) is

not hypersolvable arrangement.
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Some spherical symmetric pe#'fffi:J,s of embedding class two have been

investigated by constructing a fluid iphere of variable pressure and density with property that the

p..rrui. and density vaniihes at the boundary beyond which Schwarzschild exterior solution

prevails. New general solutions have been obtained by introducing the mathematical form of e-) as

a polynomial Jf degree two, the solutions so obtained are physically acceptable and the non-

dimensional parametler mlR appears in the solution, where m is the relativistic mass of the fluid

model and Rls the radius. The results have been depicted in the form of tables and graphs'

Key words: GRG, Perfect fluid model.

INTRODUCTION
In general relativity, an exact solution is a Lorentzian manifold equipped with

certain tensor fields which are taken to model states of ordinary matter, such as fluid

or non-gravitational fields (electromagnetic field). These tensors obey any relevant

physical law following by a standard recipe which is widely used in mathematical

physics (l).
perfect fluid distributions in general can be divided in two categories, in the l't

category we may include these class one perfect fluid conformally and non-

confirmally whill in the 2"d category are included those perfect fluid which are

characteriied by non-vanishing Wyle conformal curvature tensor. Barnes, t974 has

obtained many interesting solutions of both these categories (2). Pandey and

Sharma,l980 has studiedln greater details Taub's plane symmetric space-time in

search ofperfect fluid distributions of class one and of class two(3)'

Gupta and Jasim obtained the most general exact as well as accurate solution of

isentropit fluid spheres with reference to weak and strong energy conditions (4,5).

In this article some spherical symmetric perfect fluid models of embedding

class two have been investigated by referring to Karmarkar condition 1948. Our main

interest is in constructing sphericat models of finite size with vanishing pressure and

density at the interface beyonO which Schwarzschild exterior solution prevails. We

ur. grid.d by the form olschwarzschild interior metric and we have obtained some

perflct fluid models of class two. A general solution has been obtained by power

It
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series method; the coefficients appearing in the polynomial have been determined by
matching the interior metric tensors and its derivatives of various orders across the
interface with the exterior Schwarzschild metric. The non dimensional parameter mlR
appears in all these solutions, where m is the relativistic mass of the fluid model and R
is the radius. In addition to that, some of these models are analyzed numerically and
the results so obtained are new, physically acceptable and depicted in the form of
graphs and tables.

This article is organized as follows:
Section two is devoted to mathematical formulation for spherical symmetry model,
In the third section we present exact solution for some models of class two,
In the fourth section we discuss the physical acceptability of the solutions presented in
the second section.

MATHE,MATICAL FORMULATION FOR SPHYRICAL SYMMETRIC
MODEL

Einstein field equations
The static spherical symmetric line element is

62 -- -/.(r)612 - 12 1de2 + sinz e d621 + ePQ)4t2, (l)
where, the functions ),(r) nd p(r) are gravitational potentials gives rise to the

following expressions for the energy momentum tensor and flow-vector ui 1i:1,2,1,11
respectively(4)

rj={r + dvivi - raj, (2)

gii vivi =l (3)

A perfect fluid distribution substituted in the Einstein,s field equations can be

8ノ =ο
~λ

(ザー告∠+手 +|≠),
デ=(o,o,o,′
~%),

(4) 

‐

 (7)

overhead dash denotes ordinary differentiation with respect to r.
Karmarker's Condition

The class one condition for (1), in case of a perfect fluid distribution, is
expressed by Karmarker (1948) condition (6):

8zP=`~′ど+与)―与,

8πρ=`~え (11-ヵ)+ヵ ,

3F2_8ノ (ρ +3′)+64π
2′
ρ=0

where

F=(1/′ 2)(1_′
~′

)

The condition(8)impliCS that l

①′~′ =1-子ρ″2 Kii)

(8)

(e)

dl takes one of the following forms:

`~え
=1-8πP′

2
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Kallilarker,1948 has shown that the only class one spherically symmetric static

perfect ■uid distribution, which is physically meaning詢 1, is the well‐known

Schwarzschild interior solution and follows from(10).

EXACT SOLUTIONS FOR SOME MODELS OF CLASS TWO
In this scction,wc have constructed some spherical sphere rnodels f11led with a

pcrfcct fluid.These rnodels are of class h″ o and inay be guided by the rnathematical

fon■ of θ
~え

for Schwarzschild interior solutions.

In vicw of(4)and(5),the inctionsえ (r)and μ(r)are related by the equation:

2″
2μ″+r2μ

′2_μ′
(2r+″

2ぇ′
)_2rλ
′二4(1-θ

え
)=0

1fwe set

χ=″
2/R2andッ 2=θμ

,

where R is a constant,thcn the equation(11)reduCCS tO the fom:

∠笠―
:場争i多 -171#+生ず

生
|ツ

=0

Hence any solution of (13), which does not satisfy (10), will be of class two.

This is because of a spherical symmetric space-time is in general of class two.

It is evident that equation (13) is under consideration'

Consequently, we need to speciff one of the variables ),(r) or p(r) in advance, so that a

solution can be obtained.
Hence, according to Karmarker's condition above we assume that

θ~え 〓Σαノ
′=0

1f釣 =l for′ ≧l then(14)becomes

N
θ
~え
=1+Σαノχノ
′=1

This fonn cnsures that

θ
え〓1+0(r2)

,,ear r= 0 for suitable choice of N. In fact this is a sufficient condition for a static

perfect fluid sphere to be regular at the center as pointed out by Maartens and Maharaj

as in (5).
Case (I) (N:0):

We assume the simple expression for ,-l u, e-l = q 
o

where ao is a positive constant. with this choice the equation (13) will be reduced to:

緋7片 0
By using Euler method the equation(17)will be:

ターター
(arO-1)y=0

331
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(15)

(16)

(14)

(17)
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This is a linear second order ordinary differential equation with constant coefficients.

Its characteristic equation is:

m'-m- (of. l) 
= o arrd, m= o.s[r . OF)

4ao [ .'./oo )
Now, we have a sub cases as follows:
Sub case (I):

IIf 01ao<i,then
z

I

.y(s) = e'' (Acos(as) + Bsin(as))

and the metric will be:
(r \'

ds2 =-Ldr'-r'1d0' +sin2 Hq')*l r'1l"rs(alnx)+.Bsin(a lnxTl at'
aot)

where A and B are arbitrary constants.

Sub case (II):
If do = 0.5, then mt = 

,mz 
= 0.5

Hence, y(s) = (A+ Bs)e1'

This implies: ds2 =-f-ar' -r'1d0' +sin2 HP')+ x(A+ Blnx)z dtz
do

where A and B are arbitrary constants.

Sub case (III):
IIf ", , t, then Y(s) = Ae^" + Be^"

Hence: ds2 =-Lar'-121d02 +sin2 Urp2)+(Axmr +Bx^z\2dtz,
dg

where A and B are arbitrary constants.

Case II (N:l):
We assume the expression for e-A as e-A = r,o*dtx

where ds,d1 are constants.

By substituting in equation (13) we have:

(as + ayx)y' * 
).otr' - fiAr- l)y = o

To solve this equation we have two sub cases:

Sub case (I):
For singularity free model, we choosedo=1, and then equation (19) will be reduced

to:

(1+α lχ )y″ +:%ノ
′
=0

メ45肝

(19)
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Let"=ノ ,thCn equation(20)becOmes

2(1+%χ )″
′
+α
l″ =0,with the solution 夕(χ)=ノ (χ)=И(1+αlχ )~:

When χ=r2then u becomes:γ (r)=ッてr)=И(1+α lr 2)一;

This implies,ッ (r)=ノイ1+釣r2+B
Hencc:あ 2=_(1+α lr2)J″

2_r2(グθ2+sin2(θ )グタ
2)十
(И51r2+3)2冴

2

Sub case(II):

If%≠ 1,then equation(19)Can bC Written as:

ノ+R(χ )ッ
′
+GXχ)y=0

wherc

R(χ)=α1/2し。+α lχ)  ,GXχ)=(α。-1)/4χ
2(α
O+α lχ )

The singular points for this equation are

*=0 ,x=-dgld1 t

where x = 0 is regular singular point and x - -ds I a1 is irregular singular point.

Here, we solve equation (21) near the regular singular point x:0by using Frobenius

method, we get

(aom(m-t1-@o- 
l))ao 

= o ,ao *o ,

(21)

午 ―   %潤

We havetwo cases:

(1)If″ 1-“2=0,then“1=“2=0・5,We get:

αO≠ 0,q=α2=・ =̈α″=0

∴ ツ1=αoχ
: andッ2=ツi=|:αOχ

~:,「
FhusッG=αOИ#十

:α
OBχ

~:

Hence ds2=_満 グr2_r2(グθ
2+sin2(θ

ソタ
2)十
(αOИ#+“ αOB,~:)2グ′

2

where A and B are arbitrary constants.

(2)If″1-“2≠ 0

(a)If″1-“2=α ,Where a is notinteger number.

東→=ぽ ―   響甲―   ど

(22)

以→プ ー    げ ―
ar(m, +l)(m, +112)

4ao(mr+l)(mr+ 2) - (ao -l)
αlχ
″2+2

一
    ゲ ……

∴yc=均4(χ)+″2(χ),Where A,B are arbitrary constants.

・
し
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(b) If nr'ffi2= D, where b is an integer number'

x→ プ _  ど ― ηχ・・

4ao(mr+ l)(n, + 2) - (ao - l)

-...- 
a,(mr+n-l)(mr+n-3f2) a-_,x,,.n -...

 ao(m, + n -l)(m, + n) -(ao - l)

!r(x) = rhr^
i. lc = Ayr(x) + Byr(x), where A, B are arbitrary constants'

Case (IIf (N:2):
We assume the expression ,-) = d g * a1x I a2x2

where dg ,d1,d2 are constants.

By substituting in equation (13) we have:

x2 (ao t d1x * d2x2)y' + 0.5x2 (a1+ 2a2x)y' +0.25a2x2 y -O'25(as- I)-v = 0

To solve this equation we have two sub cases:

Sub case (I):
For singuiarity free model, we choose do=t, and then equation (13) will be reduced

to:

(1+α lχ +α2χ
2)y″
+:(6じ1+2α2X)y′ +:「α2ツ =0

We can solVC this equation by power series rnethod,we gct:

釣≠∝ q≠∝の一   ,角 ~

… %=~
(“
-1)

∴ツ=け qχ~ ノ型
笏2釣 巧qリノ_
24

[(442_16“ +17)α″_2α2+(4“
2_10″ +6)α″_メ■)χ″+… .

4′(″ -1)

If釣 =0,then equation(24)becomes:(1+の χ
2)ノ +のこ/+0.25α 2y=0,and

匈≠0,の =←争メ券の,Q=←子メ響器の

…%番メ靱 %っ

q≠ 0,角 =(~子メ1軍ツ]・ ,ら =(―子)2レ
+1/司ら

…け 中
た り・

Then,

(23)

(24)
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貴[2′ -2)2+1/J
の1=(―争)力」上百万
「

一匈'  た≧1        (25)

貴lc2i-1)2+1/J
のヵJ=(―子)1」土マ西戸

_.'  λ≧1
By the ratio test we can show thatthe two series(25)above are convergences and then

ノ=。一昨)響ノ…+←争)た型:嘉
=型

ノ1)%
nh,- 11' +rr+l

+。―(争)跨も」χ
3+… +←争)た χ

2た +1)α
l

(2た +1)!

Sub case(II):

If%≠ 1,then equation(13)can be S01Ved by Frobeniu's mcthod,we get:

Qズたll重≒型L-0 9 aO却 9 al_      ら   2の

…ら_口
JX¨―からく″― 毎2,た 2
4α。(″ 十″-1)(″ +4)― (αO-1)

We have two cases:

(1)If″ l―″,2=0'thcn″ 1=″22=:'and by replace in equations(26)we gct:

αO≠ 0,αl=2(2α
O+1)α
O'α2=二
」号fFli「争恙響2,α3=~(10α

lα2+5α 2αl)

_              。̈ α″=三1`1三1)(“
~:)αρ″-1+((′―

:)2+:)α
2α″-21

∞         4α
042_2αO+1

r・ 均=Σα′χ
″+:andッ
2=ズ

″=0

∴ ツG=α O/χ
″ +″αOBχ

″~1

Hence, ds2 = -(ao* d,1x* d2x2)-rdrz -121d02 +sinz101drp\*(ey,+ 8y212dtz

where A and B are arbitrary constants.

Forthe above result ifar= 0, then at=02="'= on=0,
r.-11-l

and !, = ooxi and y2 = yi = 0.5agx-1, thUS lG = a,Axz + g5agBx 2

where A and B are arbittary constants.

(2) If m,- m, * o

(a) If nr - ffiz = a, where a is not integer number

"
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ぇ←)=り“
 レ1(4-D+:4]角 aOx“

J_堅整1+Ⅸη
+2)■αl+(″『十:)のa21χけ2

4鈎4(4 +1)― (αo-1) 4的 (″1+1)(″1+2)― (釣 -1)    
・

………
[(4+″ -lX4+″ ~:)aP3-メ4+((″1+“-2)2+:)%型 χ″1+″ _

4“〆″1+“ -1)(4+→―(ιЮ
~1)

yz@)=aox^' - ;:: j:' ',';\:i:: 
-;

[の(の Tl)+士の]αL″ ^Υ″2・ _雲 αげ
4・ _ 士)aOα2]χ″2+2
ヴ
υ̂  4α

O∽1+Ⅸ4+勾 -Oo―り

………[0り
十″-1)●り+″ -3)α″J鈎 +(0ゅ +″…2)2+:)%_2α 2]χ

"2+″……
4αO(″り十″-1)(″2+″)~(αo-1)

∴ッG=″ 1(χ)+″ 2(χ)'Where A,B are arbitrary cOnstants。

●)If″1-″2=ら 'Where b is an integer number.

x→プ ー   げ ―    ノ
4%(″l+1)(″ 1+2)― (%-1)

__陥 +η―Ⅸ4+″一〕%Jけ《け ′―の
2+れ
っαJ χ.物 _

4%(″l+“ -1)(″1+″ )― (%-1)

y2(χ)=(扇
T)η
,thusyc=″ 1(χ)+″2(χ),Where A,B are arbitrary constants.

PHYSICAL ANALYSIS OF THE SOLUTIONS
The physical acceptability static spherical symmetric perfect nuid s。 lutions of

Einstein ield equations must comply with the following conditions(7):

(i)The matter density ρ and the nuid pressure P should be positive through out the

distribution and,vanished atthe boundary and equal∞ at r=R.

0)The radentS#,#ShOdd be negative with hcreashg radus

(iii) The speed of the sound should not exceed the speed of light as implication of
causality fulfillment.
(iv) The interior metric shoutd match continuously with the Schwarzschild exterior

solution

ds2 = -(t - 4y" dr, - r, 1d e, + sinz 10)d g, y + c, 1l - \yat'
rr

(v) In addition to that the weak enerry OIIE) and strong energy (SE) conditions

should be positive.
Case (I): for e-t =do

In consequence of (14) ande-L,it is found that

eP = (Ax^t + Bx^r)2, (27)

where *=r2ln2 arrd ril1 lrtTare the root of the equation m2-^-)O-l), A and B
4' do'

are arbitrary constants. This case is identical with the well-known model [3]
Case II: Let e-L = d o * dtx (28)
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Where d g,d1 are constants

Now, using (28) into (13), we get

(oo*o,*)Q.++-'-.Z,o r=o Qg)tti*t 2dx 4xt'
Sub case (I):

For e-l:t*d1x, the continuity of e-)' and its first derivative with &t of
Schwarzschild exterior metric at the boundary r:R, gives dt as

ar=-ZmlR (30)

Then the density of the distribution turns out to be

8rpR2 =6mlR (31)

which is unphysical.
Sub case (II):

The continuity of e-) and its first derivative with grr of Schwarzschild exterior
' metric at the boundary r:R, gives d gtdl as follows

do=l-4m/R, dt=2mlR (32)

The density of the distribution turns out to be

\trpR2 =2m(2-x)/Rx (33)

The pressure of the model is determined by the first order ordinary differential
equation

!! = Ll ,* *Ao- ,).1[r - / n+ rxll Q4)
d*- i*l'^ ' R 

*' ^')t e \r I r4l'J

So the physical acceptability may be fulfille d as L enters ine-L, the value of

- m is restricted by the conditione-)' >0, this requires thatrR
e-l =do*drx

=1-4a*!rrg , osx<rRR
That is fulfilled ifml R <0.2s .

Again the value of ntR is restricted further by the roots of the indicial equation

which is requires that as > 0.5 i.e. mlR<0.25. For this reason in this case we have

taken the values of mlR as 0.1 and 0.15 as follows in the following tables in addition

to that some other conditions weak energy condition $fEC) and strong energy

condition (SEC) have been tabulated and shown it is greater than zero which is

physically acceptable as will be shown in following tables and Fig (1-4) below.

"
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0.1 0.15

X Density Pressure WEC SEC Density Pressure WEC SEC

0.1 28.704 3.664 25.040 17.712 43.057 13.348 29.709 3.013

0.2 20.160 0.743 19.417 17.931 30.240 2.480 27.760 22.800

0.3 13.506 0.254 13.255 12.744 20.258 0.798 19.460 17.864

0.4 8.505 0.104 8.401 8.193 12.758 0.312 12.446 11.849

0.5 4.922 0.045 4.877 4.787 7.383 0.131 7.252 6.990

0.6 2.520 0.020 2.500 2.460 3.780 0.055 3.725 3.615

0.7 1.063 0.008 1.055 1.039 1.595 0.022 1.573 1.529

0.8 0.315 0.003 0.312 0.306 0.472 0.007 0.465 0.451

0.9 0.039 0.001 0.038 0.036 0.059 0.001 0.058 0.056

1.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Exact Solution for a Spherical Symmetric Perfect Fluid Model of Embedding class Two
Mahmood,Inaam and Arwa

Table-l: Pressure and Density when N:l and do *l

Figure‐ 1:Densitywhenil=0.1 Figure-2 : Pressure when m:0.1
ft

‐

a10804“ 06 0J OB"1 a2u a4 05 06 U 03 a9

338



AL- Mustansiriya J. Sci Vol. 21, No 6, 2010

　́
し

Case III:
As we mentioned in earlier that we may guided by the assumption of e-tr , the

density becomes infinite at the center of the model.
Sub case (I):

In order to obtain a Singularity-free model we start with a polynomial expression
e-)" -l+a1x*a2x2 (35)

To determine the constants d1 ,d2 , we demand the continuity of e-tr and its first
derivative with g11 of Schwarzschild exterior metric at the boundary r:R, gives
d g,d1 , d2 as follows

l+a1+d2=l-4
R

And the continuity of the first derivative of gt atr:R gives
a1+2a2 = ml R

Solving (36) and (37), we get
5m 3md1=-- ; Clo=-,R.R

In view of (38), (36) and (29),the density and pressure are furnished as follows

Figure-3 : Density when L:0.15 Figure-4

8rpR2 = l%f,2

# = *1, .ff o- r]t' - "t (t+ rx)]

0.t 0 2 03 0r 05 0.0 07 0x 0.9 1

Pressure when m:0.I5
R

(36)

(37)

(3 8)

(3e)

(40)

　́
〕

The solutions so obtained has been tabulated numerically for some restriction to a

<0.48 and it has shown physically acceptable as follows in the following table and
Fig (s-8).

I



Exact Solution for a Sphericat Symmetric Perfect Fluid Model of Embedding Class Two
Mahmood ,lnaam and Arwa

（ヽ

Table-Z:Pressure and Density when N:2 and do =l

Figure‐ 5:Denstt whcn景 =0。 1 Figure-6 : Pressure when 1: O't

Figure-7 : DensitY

Sub case (II):

Figure-8 : Pressure vYhsn 
a :0.15

when m:0.15
R

0.1
0.15

″

一
Ｒ

X Density Pressurt WEC SEC Density Pressure WEC SEC

0.1 2.870 0.095 2.775 2.585 4.306 0.252 4.054 3.550

0.2 2.061 0.088 1.973 1.797 3.024 0.235 2.789 2.319

0.3 1.351 0.078 1.273 1.H7 2.026 0.204 1.822 1.414

0.662 1.276 0.168 1.108 0.772
0.4 0.851 0.063 0.788

0.5 0.492 0.048 0.444 0.348 0.738 0.128 0.610 0.354

0.153 0.378 0.087 0.291 0.117
0.6 0.252 0.033 0.219

0.7 o.106 0.019 0.087 0.049 0。 160 0.053 0.107 0.001

0.005 0.067 0.022 0.045 0.001
0.8 0.032 0.009 0.023

0.9 o.014 o.002 o.012 o.008 0.016 0.005 0.011 0.001

L0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

13“
“

15U“
"1

…

0“
"|

12130“
“

000091
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When we start with a polynomial expression of e-A as follows:

e-tr - dg*d1x*o2x2

To determine the constantsa g,dt , d2 ,'v,tedemand the continuity of e-l andits first

derivative with g11 of Schwarzschild exterior metric at the boundary r:R, gives

d gtdl , d2 as follows

ag*a1*d2=l-2m/ R

And the continuity of the first derivative of gtt at r:R gives

a1*2a2=ml R

The continuity of the second derivatives of 911 at r:R gives

Zdr=-2ml R

Vol. 21, No 6,2010

(41)

(42)

(43)

(44)

´
り

Solving (42), (43) and (44), we get:
dz=-mlR, dt=3m/ R, do=l-4ml R

In view of (41), (42), (43) and (29), we get
8npR2 =3m(x2 -3x+rlR

which does not vanish at boundary. Hence the solution of this sub case is unphysical.
We can conclude :

Static spherical fluid spheres have been considered for obtaining a perfect fluid
distributions with pressure and density both vanishing at the boundary beyond with
the Schwarzschild exterior gravitation field. The solutions so obtained are discussed
and analyzed with respect to the physical acceptability as we shown in the above
sections.
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Solving combinatorial optimization problem by using genetic algorithm 
Tariq and Waffa

words, all jobs are known in advance and are simultaneously available at

time zero. Furthermore, the majority of the literature on earliness and

tardiness problem has been involved with single machine problems.
The early /tardy problem has been considered by several authors, and

both exact and heuristic approaches have been proposed. Among the exact

approaches, branch-and-bound algorithms were presented by Abdul'Razaq
and Poffs (1), Li (8) and Liaw (9). The lower bounding procedure of Abdul-
Razaq and Potts was based on the subgradient optimization approach and

the dynamic programming state-space relaxation technique, while Li and

Liaw Lagrangian relaxation and the multiplier adjustment method. Valente
and Alves (12) presented an additional dispatch rule and a greedy

procedure, and also considered the use of dominance rules to further
improve the schedule obtained by the heuristics. A neighborhood search

algorithm was also presented by Li (8).

Formulation of the problem
The problem of scheduling jobs on a single machine to minimize

total cost is stated as follows. Each job of the set N: {1,..., n} is to be

processed without interruption on a single machine that can handle only one
job at a time. Job j 0.N) becomes available for processing at time zero,

requires an integer processing time pi. The objective is to find a processing

order (o) of the jobs with associated completion times C: (i.N) where

Cj=Ё Pi We cancalculatetheearlinessL
=Azaχ {島一Cj,0},the tardiness

ノ

{Cj■,0}andthenumberoflatejobsisΣ UJ・ Where,
戸・

=ル

[y

助 =
O    if Cj≦ 島

l       otherwise

GObj iS early)

00bj iS late)

The objective is to find a processing of the jobs on the machine, i.e. to

find a schedule o: ( o(l),. ..,o(n)) that minimize the cost f ( o ).
Hence our problem (RR) can be written formally as:

確
パ
浮
Cば
"+T∝
D+C∝ハ■U∝D》И κ{f(σ )}=

S.T

Cσ
(プ)≧
Pσ
(プ )

Ca⊃ =Cσ
(プー1)+P鑢 )

E4D≧ dσ
(プ)一 C鑢 )

j=1,…。
,

n
j=2,。

,̈

n
j=1,… .,

n

´
噂
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E的)≧ 0

TdD≧ C αD一 d的 )

T崎)≧ 0

U的)=l if C崎)>dc。 )

U的)=O if C峙 )≦ d鑢 )

j=1,.¨
,

n
j=1,..。

,

n

j=1,。 ¨ ,

n

j=1,.¨
,

n

j=1,。 ¨,

n

where o(7) denote the position of job j in the ordering o and S denoted the

set of all feasible schedules.

Ct.urty, this problem is NP-hard, since the total tardiness problem is NP-

hard(7).

Decomposition of the problem and derivation of lower bounds

Let S be the set of all ieasible solutions, o is a schedule in S. The object is

tofind a processing order of jobso, o: (o(l)'""o(nl)' (we abbreviate

o(j) to o7' ) which minimizes the objective function of (RR) defined by

Minf(o ):Min, i@,, *Toi+Coi+U';))
oeS jA

{: Mini {frf* { doi-Coi, 0 } + Ma< { Coj4oi, 0} + Coi+
aeS ia

uoi\
,i,:Minf ltutu* {doi-Coi,Coj-doj,0} +Coi +Uoi\

o€s i4

:Mint ifufu* {doi,2Coi-doj+IJoi,Coi) \ "'(1)
aeS iA

lf coj: doj the term co7 is the Max in (3.1), then we can write the

objective function f (") by the form:-

Min(o ): Min{i rur* {dA,2Coi-doi+Uoi\} "" ""' (2)
d€S j=l

( doi if Col Sdol
I

f (":)lL 2Coj- dq+lJ oi otherwise

It is clear that the problem (RR) can be decomposes into two subproblems

(Pl)and(P2)aS f0110WS:

zl=Min 
Σ (E可

十T可 +C可 )
ノヨ

S,t.

Cσ
(ハ
≧ Pσ

(プ)            j=1,…
.,

^

^
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Caじ)=Cσ (ノ _1)十 P aσ )

Edじ)≧ dσ(′ )一 C～ )

E峙)≧ 0

T∝ノ)≧ Caじ)~d“ )

T峙)≧ 0

Solving combinatorial optimization problem by using genetic algorithm
Tariq and Waffa

n

j=2,.¨
,

n

j=1,… .,

n

j=1,¨ 。,

n

j=1,...,

n

j=1,...,

n

(Pl)

Z2=MinΣ uげ
月

Sot.

Cσ
(プ)≧
Pσ
(プ)        j=1,… .,n

Caげ)=Cσ(ノー1)+P aυ)     j=2,… .,n

U″)=l if C的)>σO)   j=1'…・,n

U峙)=O if C∝ノ)≦ ∝Jil   j=1,… ,n

We can find a lower bound by using the following technique.

The first two terms in Zl can be decomposed into two subproblems (see Li
[8]),

Vl=νワ4Σ Eべ分
σCS  /1

S.t.

Eσ
(プ)≧
0

Eσ
(プ)≧
dσ
(プ)一 C峙 )

V2=νワ″ΣT∝分
σCS  月

S.t。

Tσ
(プ)≧
0

Tσ
(プ)≧
C的)一 dσ (プ )

j=1,… .,n

Ｐ

ヽ

―

―

―

＞

―

―

―

ノ

(P3)

ヽ

Ｉ

Ｌ

ｒ

ｌ

リ

ｎ〓 (P4)

Li used Lagrangian techniques to find a lower bound for (P3) and (Pa).

Hence the sum of their lower bounds and the minimum value of

Ig(*t i.h is obtained by Smith rule) is the lower bounds (LBr) for our

subproblem (Pr).

ニ
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Hence the first LB1 for our problem (RR) is given by LBt: LBy*22,

where (LBr-) is the lower bound of Li andZ2is obtained by using Moore's

algorithm for the subproblem (Pz).

A new lower bound (LBz) for our problem (RR) is obtained as

follows:

since ITj ir minimized by EDD rule if T.i S P: for every job j [11], then

ier
we can find a lower bound LB2 by relaxation Ti: P.i if T; > P1'

Suppose the EDD rule gives the sequence o: (1,2," ', n) and let

ER: { j: j'. " ,Ci S d.;} and 
- 

LT :{ j: je o, C: ] d,} then we have:

,t, Itr;+r;+c1+U,) 
:rtn[; {rj+ cj) ] ]r. ci+ U:)

jo J'e'^ - r*' -.1

:Iuin { Ia, * I ft,* c;-d,+ dj+ uj)}
L pR' pr

:Iuin { Ia, * Z (Ti+ T,+ dj+ uj) }
: 

idR' iar
: Min{ 

}^0, 
.} a,+ \1zr:* ur)}

: Min f Ia, * z\r,+I ,,f -Ia, + 2MinI r, +MinE,,
^ ---- t i; ' ier ' id-r ) i@ " id-r id-r

:L82......(3)
LBz is a lower bound for our problem (RR), since the first term is constant

and f! is minimized by EDD rule since we relaxed T.i , P.; to I : P1.

The last term fU.; become a constant and equal to the number of late jobs

in the set LT.
To get another lower bound (LBl) for our problem (RR), by sequencing

the jobs by SPT rule and we have from (3.1)

σeS  ブヨ

″        ″

ルク
“{:Max {浮

dJJi,Σ]Max{2Cげ―dJ」i
メ

Let Xげ =Max{2Cげ―dげ +Uげ ,}げ
To show

ルタ″
 をMax{ dJ」i,Xげ}≧ルタ″{Max{

饉Iceda」i and xJJi are positive integers,hence it is clear that

Иκ力MⅨ{dげ ,2Cげ―dげ +Uげ ,Cげ }≧
σCS   

月

^

+Uり ,Cげ}1}

■

∫
ｌ
・９Ｘ

”マ
ん
月
・９
ｄ
″
マ
ん
月
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Hencc

島≦Cj j=1,2,…
"n-1

Thismeansthatjobjeitherontimeorlate

∴Σ(■+助+Cj+UD=Σ 2Cj―島十鴫)
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Solving combinatorial optimization problem by using genetic algorithm
Tariq and Waffa

い

(6)

Shce by assump● on th誠》 jお mhimum by SPT,Σ 島 麓 COnstant,and

ΣCjiS minimized by SPT.
。
°
. SPT schedule is optiinal.

(b)Or Cjtt Pj+1-Pj=CjttP if P=Pj+1-Pj
Hcnce■om(6)we haVe

島≦Cj+P   P>0
島一Cj≦ p  おrj=1,2,… っn-1

確
″

{MaXIを
da」i,ΣI Max(2C aJi― daJi+UJJi,Cげ )}}

LL=惣 {MIを
dら
を
Max Pcげ ―dげ +Uら Cげ}卜 …

(s)
This lower bound LB: is very good comparing with the others. Hence this

lower bound will be used in our branch and bound (BAB) method as a

lower bound to solve our problem (RR).

Special cases

There are special cases in which an optimal schedule can be found

directly without using BAB method. This depends on satisfying some

conditions in order to make the problem easily solved' The objective

function of our problem (RR) is:

Min f (o ): Mj,n{ir" ,{ doy, 2coi- d,oi*rJ oi *
Lemma (1): The SPT (short processing time) schedule is optimal for
problem (RR) if d; + P; < C3*r ,i:1,2,..., n-l and if the SPT gives the

minimum number of late jobs fU;.
Proof: Let O : (1,2,..., n) is obtained by the SPT rule

Since dj + Pj S Ci*r i:1,2,..., fl-I, hence

di < Ci*r -P' : Ci + P.;+r -P.;
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Hence job j is either late and SPT iS Optimal as in case(a)Or it iS early.If

jobj is early then we have,       ΣO助+■+Cj+Ц )=Σ島
月

Hence,力 島iS COnstant
ノヨ

.°。 SPT schedule is optirnal.

Lemma(2):
The EDD schedule is optimal for problem(RRb if■ ≦Pj fOr every

J=1,¨っn and the number oflateJobs ΣЦ m the EDD schedule k equalto
the minimum number oflatejobs given by using Moor's algorithn(MA)。

Proofト

Let the EDD sequence σ =(1,2,… ,n)it iS Well known that Tmax is
minimum by EDD rllle since for eachjobj,

た

q¬島 ≦■ ≦Tmtt Σ 島 一dk≦ PkおrsomeJOb k Where          
ヽ

Tm猟 =協  {■ }=協   (Cj■ ,0}

Rememberthatthe EDD rllle givesthe sequence σ =(1,2,… ,n)。

(1)IfTmax=0,then Σ O助 十■ +Cj+助 )=Σ島,hencethe EDD rubお
声              ノび

optimalsince Σ tt iS∞ nstant。
ノ
“

1

(2)IfTmax>0,then irmax==)E Pj一 dk≦ Pk for somejob k,
戸

This means that some of the jobs are early and some of them are late        ^

in σ .

Let ER=ti:j∈ σ ,Cj≦ 島}and
LT=ti:jC σ ,Cj>島 }
Now consider the ottect市 e

を
Q+助 十Cj+UD=属 0助 +CD十 ぷ Q tt Cj+UD

=ぷ島+=G+q一 dj+けり
=思島+ぷσj+Tj+け UD
=ぷけうけΣ2TJ・ +り
=を島可]。・
十り………0
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ltお cLarthttΣ ■ 麓mmimセed by EDD shce TJ・ ≦島 and Since

力Ц=Min(ΣЦ}
乱nce EDD scheddeヽ opdmJ.

Lemma(3):
Ifin every schedule thejobs are early,then allthe n!schedules are optimal

おr problem仰鴫 Wi■    MhΣ (■+助十q+uJ.)=Σ 島.
月            月

Proo,Itis clear from proof oflemma(1)。

Lemma(4)
The SPT and EDD schedule are optimal for problem(RR)if di≦ 島 and Pi

≦島 i,j∈ N
ヤ      Proo'Itis clear from lemma(1)and lemma(2)。

Lemma(5)
The SPT schedule is optimal for problem(RR)if d iS COmmon due date ioe.

d=島 fOr every J.

Lemma(6)
The EDD schedule is optimal for problem(RR)if Pj iS COnstant i.eo Pj=P,

for everyj.

Dominance rule

The Dominance rules specl取 a nOde can be discarded before its LB
‐          calculatedo There are two dominance rules used in this section.

Dominance rule(1)

An attempt is rnade to elirninate nodes using a donlinance theoreln of

dynamic programming(DP)。 ThiS DP dominance uses an attaCent job

interchange to compare the sum of〈 1)=Σ O助十TJ・十Cj+vj)fOr the twOjobs

(ij)must recently added to the initial partial sequence with the
corresponding sum when these twojobs are interchanged in positionc,i):if

the follller sunl is larger than the later,then the current node is eliminated,

while ifboth sunl are the same,some convention is used to decide whether

the current node should be discarded.

Dominance rule(2)

Ifthere exist ajob j such that dj≧】:I》 i,then job j is sequence last in
an optimal sequence.

The branch and bound(BAB)algOrithm
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Wenowgiveadescriptionofourbranchandboundalgorithmandits.
implementationl The BAB method starts by applying the special.cases' If
tte aatu for the problem (RR) satis! the conditions ofthe special cases,

then the problem (RR) is solved.

Two heuriitic methods (SPT, EDD) are applied at the root node of

thesearchtree,thebetterofthetwoheuristicsequenceisusedtoprovidean
,pp"i u"*a dm) on the cost of an optimal schedule. Also at the root node

oiit. ..u..tr iree an initial lower bound on the cost of an optimal schedule

is obtained from (LB3).
our algoriihm uses a forward sequencing branching rule for which

nodes at leve-i k of the search tree correspond to initial partial sequence in

which jobs are sequenced in the first k position. If it can be shown that an

optin,ui solution can always be generated, 
- 
without branching from

p'a.ti.ula, node of the search tree, then that node is dominated and can be

iii*inut.a by using dominance theorems. At each node prior to applying

thebranchingruleatthesecondlevelofthesearchtreeorbelow,theDP
dominance rile is used in an attempt to reduce the number of nodes within

each level of the search tree. clearly, dominance rules are particularly

useful when a node can be eliminated which has a lower bound that is less

than the optimal solution.
Foi nodes that are not eliminated by the dominance rules, a lower

bound LB3 is computed. At any level, if the lower bound for any node is

lreater than or.qrul to the cunent upper bound already computed, then this

iLJ. i, discarded, otherwise it may be selected for our next branching. The

Uiun.t una bound method continues in a similar way. Whenever a complete

ri;;;.. is obtained, this sequence is evaluated and the upper bound UB is

uitir"O if the new value lesi than the old one. The procedure is repeated

until all nodes have been considered (i.e. lower bounds of the nodes in the

scheduling tree are greater than or equal to the UB), a feasible solution with

this UB is an oPtimal solution.
Finally, ihe search strategy used in our algorithm is the newest active

search. This selects a node from which to branch which has the smallest

lower bound amongst nodes.

Local Search and Genetic Algorithms
l. Hybrid between neighborhoods

The local searchitart by applying the special cases in the same way

as in the BAB method. Several researchers have applied hybrid between the

neighborhoods. Besten et al. [3] use hybrid on iterative descent algorithms

usiig deferent neighborhoods. In this paper we mix more than one

neig[borhood as (transpose, swap, insert) neighborhoods' It is an important

to [no* the size of r.ighbort fbr each type of the hybridization' i'e' the

nu*U., of neighbors foi a single solution. In this section, the following

types will be aPPlied:-

I ) (trans+insert) Ns?+ros
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2) (trans+swap) Ntra+swap

3) (insert+trans) Nins+tra

4) (insert+ swap) Nins+swap

5) (swaP+ trans) Nswap+tra

6) (swap+insert) N5q,.p+ins

The following steps describe these methods:
Step (1 ): Initialization

The best solution of SPT and EDD sequence can be used as an initial
feasible solution o e S with its objective function value f ( o ).
Step (2): Neighbor generation

In order to improve the sequence o , the traveling between different
neighborhoods gives a new sequence o- will be obtained with its objective
function value f (o ).
Step (3): Evaluation

We will accept the sequence o* as the current solution, if the

improvement is made (i.e. f (o-) < f (r)), otherwise o is retain as the

current solution, then repeated from step 2.

Step (4): Termination
The methods are terminated after 600 iterations at a near optimal

solution.
2. Simulated Annealing (SA)

In a simulated annealing procedure, solutions which improve upon

the current solution value are always accepted, while those which cause a

deterioration in the objective function value are accepted according to a
given probabilistic acceptance function.
The following steps describe SA:-
Step (1): Initialization

The same technique described in section (7.1) is used to choose an

initial feasible solution to obtain the current solution s and compute its

objective function value (s).
Step (2): Neighbor generation

A feasible neighbor of s is generated by the same procedure

described in section (7.1) to obtain the neighbor s- and compute its
objective function value f(s-).
Step (3): Acceptance test

We calculate the difference value between the current initial solution

f(s) and the new value (s-), A : f(s-F(s), then evaluated it as follows:-
a) If (A < 0): then f(s-) is accepted as the new current solution.
b) Otherwise (i.e. A > 0): f(s') is accepted with Pr(l,t) :exp (-Llt), let (it)

denoted the number of iterations that are considered. At each iteration j, 1<

j S it, a temperature ! is derived from the following recursive formula [4],

!: !-r / Q+ f " tr) j:2, ..., it
where : 0: (tr-l) I (it xtl-r) i
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tl=1000   and i←600

Step(4):Termination test

The algorithm is stOpping at a

Vo1 21,No6,2010

near optimal solution after 600

iterations.
3. Genetic Algorithm (GA)

GenetiJ algorithms (GAs) were developed by Holland in the 70s'

They are based 
-on a direct analogy to Darwinian natural selection and

nlutution in biological reproduction tlo]. A genetic algorithm maintains a

foprtution ofsohitions ttrrough the search. It initializes the population with

a poot of potential solutions to the problem and seeks to produce better-

,oirtlon. by combining the better of the existing ones through the use of
genetic operators (selection, crossover and mutation)'

ih" follo*ing steps described structure of (GA):

Step (1): tnitLlization The initial population can be generated at random or

.* t" .ontt uctuted by using heuristic methods' In this paper, we start with

20 solutions two of thim areobtained by using heuristic methods SPT rule

and (EDD) rule and the remaining are randomly'

Step (2): New PoPulation
Generate a new population from the current population by using the

genetic operators:
i) Selection:There are various types of selection strategies [5, 6], in this

paper we use to choose the Parent:i witt 
" 

solution o,,,o,"s satisffing cost (o*o,s) > cost (o) for all o e P, let

P' : P v {o"r} - {o.,,oo,} G: 1,2).

b) Crossover
In this section we introduce new type of crossover calls

homogeneous mixture crossover (HlvD(), which is given by the mixture of
the tw-o parents uniformly by making a set from genes M, the odd position

from the first parent and the even position from the second parent. Then

separate genes-without repetition of the gene, since we read the set M from

ttre tet, if the gene j does not exist in the child o". put it, otherwise, we put

gene j in the s-econd child o"* until M genes are exhausted. This way also

gives two new children.

Parents:

798251634
2413
956483271

Mixture:
7995862458136237 4l

{.*#***16*##**######

oc拿:79586

o酬:95862
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Partially mapped crossover (PMX), legitimate (LEGX) and homogeneous

mixture crossover HI\D( are applied on the two parent solutions to generate

two new solutions (child solutions).
c) Mutation

Mutation operator is applied after crossover operator to perturb and

diversiff the child solutions, with the hope that one of them converge to a
good quality solution.

Trans-mutation operator is applied to perturb some of these new
solutions.

Step (3): Termination
The procedure stops when

executed here (600) iteration.
4. Hybrid genetic algorithm

a fixed number of generations are

The aim of this section is to clearly demonstrate the importance of
finding a good balance between genetic search and local search in the

implementation of hybrid evolutionary multicriterion optimization
algorithms.

We first modify the local search part of an existing multi-objective
genetic local search (MGLS) algorithm. In this MGLS algorithm, the

computation time spent by local search can be decreased by applying local
search to only good solutions in the current population. The local search

direction for each solution was specified by the fitness function used in the

selection of its parents. This means that we apply local search to only
selected solutions (not all solutions) and to terminate local search before all
neighbors of the current solution are examined. In this algorithm a new
population is generated by local search. Then the new population is

improved by genetic operations (selection, crossover and mutation). The

improved population is handled as the current population in the MGLS
algorithm. In this manner, the population update is iterated by local search

and genetic operations until a pre-specified stopping (termination)

condition is satisfied.
The following steps described structure of MGLS algorithm:-

Step (l): Initialization
The initial population can be generated by the same procedure

described in section (7.3).
Step (2): Improving population:

Create an improving population by repeating the following substeps:-
(a) Selection:

Two parent solutions from a current population according to their
fitness values (SPTand EDD rules among them may be selected).
(b) Neighbor generation:

I
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solutions using reasonable limits on computation time. In this case, the best

solution value found by any of the above local search and genetic methods

form the basis for comparison. In our computation, we firstly, choose the

best neighborhood from the VNS, which is used as a neighborhood in SA
and use it as a neighborhood in a mutation in the GA. The results in table
(l) show that the neighborhood (Nsu) gives the best times, and the best

values, hence we use this N.,u in the SA, GA and HGA. It should be noted

that in table(l) and other tables, the method are compared by listing for
each value of n, the best average value and the best average time denoted

by (*) and(**) respectively.
For genetic algorithms, table (2) shows that HMX gives the best

values with the mutation N66, &rd LEGX gives the best times with the same

mutation Nou,.

Results comparing the performances of the hybrid genetic algorithms
HGVI u given in table (3). It shows that HMX is the best in value, and PMX
and LEGX are almost the same in case of times, Also the results of the

hybrid genetic algorithms (HGSA) are given in table (a). The results show

that HMX is the best in values, and LEGX is the best in times, Also results

comparing the performances of hybrid genetic algorithms (HGVlu) and

(HGSA) are given in table (5). The results show that (HGSA) is the best in
case of values and times.

The results in table(6) show that the local search methods VNS and

HGSA of all heuristic method perform very well and the difference

between them are quite small.
Also, it is clear from table (6) that these two methods are more

effective than SA and GA. HGSA has the best values with respect to VNS,
SA and GA. Also it is clear that VNS has the best times with respect to
HGSA, SA and GA.

For all n < 25 job problems the optimal solutions are available by
using branch and bound (BAB) algorithm. Results comparing the

performances of the exact, local search and genetic algorithms are given in
table (7) for 20 and 25 jobs. An optimal solution for each test problem with
n s 25 is obtained by BAB algorithm, these optimal solution values are

used to asses the quality of solutions generated by local search and genetic

algorithm, it is clear from table (7) and for n < 25 that SA and HGSA gives

the best values and (VNS) gives the best times.

|'



Nn" Ni* Nswap Nto+i* Ni*** Ni**"*"p Nr*otr in, N**r*"p Nr*"p*

10
Vavg 411 408.7 408.4 409.5 407* 415.7 409.4 407.6 409.9

Tavg 0.0735ホ
* 0.0953 0.0781 0.1032 0.1094 0.1047 0.0874 0.103 0.0782

ξ
υ

Vavg 818.1* 822.4 823.3 824.9 824 826 822.6 823.3 825.4

Tavg 0.0749** 0.1095 0.0813 0.1156 0.1187 0.1235 0.0859 0.1218 0.0765

20
Vavg 1482.4 1470.8* 1476.6 1473.3 1480.4 1471.6 1471.5 1476.6 1473.5

Tavg 0.0749** 0.1218 0.0859 0.1296 0.1361 0.1326 0.086 0.1346 0.0751

ξ
′
う
´

Vavg 2323.5* 2333.2 2333 2332.2 2333 2332.9 2332.2 2333 2332.7

Tavg 0.075** 0.1406 0.086 0.15 0.1532 0.1499 0.0843 0.1499 0.0767

35
Vavg 4550.1 4550.7 4561,9 4549.1 4554.9 4547.3* 4562.8

4568.9 4552.3

Tavg 0.0876 0.1668 0.0923 0.172 0.1814 0.1751 0.0939 0.181 0.0796**

50
Vavg 9749.4* 9760.2 9765 9760.3 9760.6 9753.6 9763.5 9765 9757.3

Tavg 0.0844** 0.2095 0.0938 0.222 0.2249 0.2234 0.0936 0.2203 0.0859

ξ
′

，
′

Vavg 20870.7* 20874.8 20884 20888.3 20874.3 20889.9 20898 20897.9
20889.8

Tavg 0.086** 0.2875 0.1031 0.3015 0.3015 0.3032 0.0986 0.2938 0.0875

100
Vavg 37764.9 37773.1 37787.4 37771.7 37773.1 37761.4* 37786.3 37787.4

37771,7

Tavg 0.092** 0.3514 0.1 0.3642 0.3703 0.3687 0.1032 0.369 0.0969

150
Vsvg 84780.6* 84803.9 84804.7 84804 84804 84803.5 84804.7 84804.7

84804.3

Tavg 0.1076*ホ 0.4718 0.1187 0.4766 0.4844 0.4813 0.1204 0.4798 0.1077

Vol. 21, No 6, 2010
AL- Mustansiriya J. Sci

Table‐ 1:Comparative results for VNS

%* : average value of objective function'
T",; : average time of objective function (in seconds)'

ヘ
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Table -2: Comparative results for GA Table -3: Comparative results for HGVpu

PMX LEGX HMX

10
Vavg 410。 7* 410。 9 412.4

Tavg 0.3527** 0。5338 2.271

15
VavE 792 795。 5 788*

Tavg 0.3596** 0。4622 1.6159

20
Vavg 1440.8 1441.3 1430。 7*

TavB 0。5207** 0.5342 2。 1738

25
Vavg 2277 2266.9* 2278.9

Tav8 0。5926 0.5144** 2.6436

35
Vavg 4512.2* 4522.1 4512.9

Tavg 0.9827 0.559** 7.0279

50
Vav8 9687.2 9662.2 9640.5*

TavB 1.5796 0。 7929ホ * 10.262

75
VavE 20729 20727 20683*

TavB 3.6433 1.3321** 16.041

100
Vavg 37517 37524 37303*

TavB 7.0787 1.0878** 23.734

150

Vavg 84407 84458 83734*

TavB
14。445 1.291** 33.922

PMX LEGX HMX

10
Vav8 407.1* 409。 1 409.3

Tav8 0.3714** 0.503 1.7894

15
VavS 796.9 797 788.9*

Tavg 0.4257** 0.5149 1.9665

20
VavB 1427.7* 1443.4 1445。 9

TavB 0。5143** 0。5523 2.6759

25
VavB 2270 2260。 6* 2271.8

TavB 0。6375** 0。6492 3.6468

35
VavB 4523.4 4525.5 4505.6*

TavB 1.2241 0.9134** 9.7137

50
Vav8 9688。 9 9675.1 9667.2*

Tavg 2.6227 1.1665** 13.505

75
Vavg 20741 20742 20614*

Tav8 5.1493 1.476** 17.678

100
VavB 37498 37522 37316*

Tavg 8。 9235 1。 35** 29.367

150

Vrun
84442 84487 83722*

TI
18.646 1.676** 47.816

v

Tavs : average times objective function (in seconds).

VavB : average values objective function.
HMX : homogeneous mixture crossover.

LEGX : legitimate crossover.
PMX : partially matched crossover.

i
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Table-4:Comparative resultS for HGSA  Table‐ 5:Comparative results between HGSA
and HGVtta

PヽCX LEGX HMX

10
Vavg 408。4* 408.6 406。 2*

Tavg 0。379** 0。4683 2.4857

15
Vavg 789.5 794.5 783。 1*

Tav2 0。4087** 0.5471 1.6952

20
Vavg 1437.9 1433.5 1427.6*

T 0。4639** 0.538 3.079

25
Vavg 2284.7 2253* 2272.8

TI 0.6318 0.5829** 4.5866

35
Vavg 4521.5 4514.9 4509.8*

T 1。 1887 0.8244** 7.1597

50
Vavg 9679.7 9665。 1 9652.2*

Tavg 2.3664 1.1471ホ
* 12.359

75
Vavg 20742 20748 20612*

Tavg 4.4835 1.3866** 22.303

100
Vav2 37491 37512 37324*

Tavg 8.2907 1.2442** 27.581

150

V

84386 84449 83727*

Tavg 16.979 1.4705*ホ 43.55

HGSA HGVtra

LEGX HMX LEGX HMX

10
Vavg 408。 6 406.2* 409.1 409.3

Tavg 0.4683** 2.4857 0.503 1.7894

く
υ

Vavg 794.5 783.1* 797 788.9

1「 av2 0.5471 1.6952 0.5149** 1.9665

20
Vavg 1433.5 1427.6* 1443.4 1445.9

TI 0.538ホ * 3.079 0.5523 2.6759

25
Vavg 2253* 2272.8 2260.6 2271.8

Tav2 0.5829** 4.5866 0.6492 3.6468

く
υ
つ
０

Vavg 4514.9 4509.8 4525.5 4505.6*

Tavg 0.8244** 7.1597 0.9134 9.7137

50
Vavg 9665.1 9652.2* 9675.1 9667.2

Tav2 1.1471** 12.359 1.1665 13.505

75
Vavg 20748 20612* 20742 20614

T 1.3866** 22.303 1.476 17.678

100
Vavg 37512 37324 37522 37316*

Tav2 1.2442** 27.581 1.35 29.367

150
Vavg 84449 83727 84487 83722*

Tavg 1.4705** 43.55 1.676 47.816

Vu"u: average values objective function. Vurr: average values objective function'

ftVtX, homogeneous mixfure crossover. HMX: homogeneous mixture crossover'

LEGX: legitimate crossover. Tur.: average times objective function (in

seconds).
HGSA: hybrid genetic algorithms with LEGX : legitimate crossover'

simulation annealing.
HGV*: hybrid genJtic algorithms with PMX: partially matched crossover'

transpose.
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Table -6: Comparison between local search methods

VNS SA GA HGSA

Ntm Ntra LEGX HMX LEGX HMX

10
Vavg 411 406.3 410。9 412.4 408.6 406。2*

T 0.0735** 0.0875 0.5338 2.271 0.4683 2.4857

15
Vavg 818.1 794。9 795.5 788 794.5 783。 1*

Tavg 0.0749** 0.0875 0.4622 1.6159 0.5471 1.6952

20
Vavg 1482.4 1427.9 1441.3 1430。 7 1433.5 1427.6*

T 0.0749** 0。0811 0.5342 2.1738 0.538 3.079

25
Vavg 2323.5 2265.3 2266。 9 2278。 9 2253* 2272.8

T 0.075** 0.0893 0.5144 2.6436 0.5829 4.5866

35
Vavg 4550.1 4521.3 4522.1 4512.9 4514.9 4509。 8*

TI 0.0876 0.0862** 0.559 7.0279 0.8244 7.1597

50
Vavg 9749。 4 9694.5 9662.2 9640.5* 9665.1 9652.2

Tavg 0.0844** 0.0923 0。7929 10。262 1。 1471 12.359

75
Vavg 20870。 7 20978。 5 20727 20683 20748 20612*

Tavg 0.086** 0.0933 1.3321 16.041 1.3866 22.303

100
Vavg 37764.9 37651.4 37524 37303* 37512 37324

T 0。092 0.0906** 1.0878 23.734 1.2442 27.581

150
Vavg 84780。 6 84629.7 84458 83734 84449 83727*

T 0.1076 0.1016** 1.291 33。922 1.4705 43.55

Tavg

Vavg

HMX
LEGX
HGSA
VNS
SA
GA

average times objective function (in seconds).

average values objective function.
homogeneous mixture crossover.

: legitimate crossover.
hybrid genetic algorithms with simulation annealing.

variable neighborhood search.

simulation annealing.
genetic algorithm

‐
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Table‐ 7:Comparison between local search inethods and optimal solution.

BAB: Optimalsolution by BAB method.
VNS Ntra)
SA Ntra)

GA(HMX&Nm)
HGSA
*

**

****

variable neighbourhood search (neighbourhood'N6u').
: simulated annealing (neighbourhood 'Nt.').
: genetic algorithm (crossover'HMX'& mutation 'Nt.').
hybrid genetic algorithms with simulation annealing.

best values.
best times.
unsolved problems.

BAB VNS Oヽ tra)
SA N.→ GA(HMX) HGSA

Values Times Values Times Values Times Values Times

20

1 1230 1504 0.078** 1254* 0.078 1313 1.174 1310 3.078

2 965 1066 0.078** 972* 0.093 972* 1.394 972* 1.751

3 1660 1689 0.062** 1681 0.078 1688 2.315 1670* 2.623

4 1446 1550 0.078** 1461 0.078 1468 1.025 1460* 0.675

5 1274 1329 0.078** 1295* 0.093 1295* 2.451 1300 5.672

6 1083 1353 0.063** 1320 0.078 1326 0.437 1313* 1.251

7 **** 2125 0.078** 2108 0.078** 2088 1。219 2076* 5.816

8 1337 1374 0.078** 1363 0.079 1341* 1.205 1358 2.423

9 1289 1335 0.078** 1326 0.078** 1317 4.674 1309* 1。363

10 1441 1499* 0.078** 1499* 0.078** 1499* 5.844 1499* 6.138

25

1 2832 2889 0.078** 2845* 0.094 2888 5。 827 2859 5。 762

2 **** 1995 0.062** 1982 0.079 1980* 1.094 1994 6。 126

3 **** 1917 0.079** 1897 0.094 1858* 3.871 1875 6。916

4 2573 2727 0.078** 2632 0.078** 2714 4.733 2620* 1.259

5 2462 2543 0.078** 2514 0.078** 2513 1.78 2509* 6.28

6 ***ホ 2290 0.078** 2202 0.ll 2200* 1.206 2202 3.517

7 1822 1862 0。063** 1861 0.094 1849* 3.265 1860 1.378

8 1920 2171 0.073** 1981 0.094 1996 2.245 1973* 2.28

9 2561 2639 0.078** 2569* 0.094 2607 1.22 2636 4.464

10 2130 2202 0.078** 2170* 0.078 2184 1.195 2203 7.784
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We can conclude:
In this paper, we have developed exact and approximate solutions for

the problem of scheduling n jobs on a single machine to minimize the total
cost of earliness, tardiness, completion times and the number of late jobs. For

this NP-hard problem, we proposed a branch and bound (BAB) algorithm to
solve it. We have proved some special cases of our problem which leads to
optimal solutions. A promising genetic algorithm is described for our
problem. The GA representation described seems to provide reasonable with
less time consuming in comparison with BAB algorithm.

This paper reports the results of extensive computational test of the

following developed methods: variable neighborhood search (VNS),
simulated annealing (SA), genetic algorithm (GA) and hybrid genetic

algorithm (HGA). The results show that for the number ofjobs n < 25, SA

and (HGSA) give the best values and (\lNS) gives the best times, and for
n > 25 HGSA gives the best values and VNS gives the best times. The

main conclusion to be drawn from our computation results is that genetic

algorithm (GA) is a more effective method for our problem for the large

problem for instance if (n > 25).
An interesting future research topic would involve experimentation

with flow shop and job shop scheduling problems.
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ABSTRACT
In this work, we introduce direct and inverse estirnate for the degree of best

approxirnation of bounded μ-lneasurable functions by theJ(― Functional in the space

二       Z′ ,μ Or),(1≦ ′<∞ ).

し

INTRODUCTION
Let X =fa,bl; a,beR( the set of all real numbers ) . Then we define the

Lp(X ), (1< p <@) space of all bounded measurable functions f on X ,

for which (l) :

( - \r/p

ll/ ll, = [l tr(,)l'd@) <@ . (r r)

Also, we denote by Le.t,(X ), (1< p<@) the space of all bounded

,, ' ,l:*'*1",1:"::' ' 
'" i,' 

forwhich (2):

llfll,,,= Ulf 
r*>l'ap(il) <oo. """(r'2)

where p is the non-negative measure function on a countable set .

Now,we shall introduce what so-called average modulus of smoothness

and we def,rne the kth symmetric difference of f by (3) :

tr,f (*)=t (-t)'.0 (L)t @ +mh), x,x +mhela,bl ....tr.ll

The hh locally of smoothness for f .L*, is defined by :

* o(f,a )=;XB{lor,r (x)l:lrl'6,*,x +kh efa,bl\' """'(l'4)

け
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Sendov B.and POpoV V.A.(3)intrOduced the ordinary L′
‐modulus of

cOntinuity which are very useml in sOme approximation theoretical problem

and deflned as:

W(/,δ
)ρ =′楊{腰 (χ

+み )一/Ob'+力 ,χ Cχ },δ >0。…。(1.5)

The膨力ordinary Zρ ‐modulus ofcontinuity for/∈ Z′ iS deined by:

Wl(/,δ
)ρ =|〕

楊 {|△
1/(χ )雌 },δ

>0・…………………。(1・ 6)

The″力average modulus ofsmoothness for/∈ Zρ iS dcincd by:

ηび,δ )′ =‖″Iび ,δ )‖′ δ>0 。………….…………………(1・7)
In[3]proved lf/iS a mcasurablc bOunded inction on[α,b],then:

Wlび ,δ )ρ ≦τlび ,δ)′ ●νlび ,δ )(b―α)% ・………………(1・ 8)

From(1.8)one can introducc these concepts in the space Lρ ,μ
.

The″力average modulus ofsmoothness for/∈ ZP,μ is deined by(2):

ηび,δ )′ ,μ =IWlび ,χ ,δ )|′ ・……………………………(1・ 9),μ

and the膨力ordinary Z′ ‐modulus of cOntinuity for/∈ 二′,μ iS deined as:

WI(/,δ
)′ノ=|〕楊{|△;/(χ )膨ノ},δ

>0。……………(1.10)
Let X。 ,χ l be two Banach spaces,with名 ⊂χO,then for every

/1Cχ O,/2 Cχ l °ne Can dcinc the K‐ Functional(3):

Kび ,δ,χ O,χ l凛」 lrO♭。
+δ腰1脹 1√ 魂

+/1},δ >0-IL鴫

For sarne the space with名 ⊂XO,The K― Functional for/∈ XO,g∈ 名

are deflned in(4)by:

κび,δ)=Kび ,δ,χ。,χ l)=:戚 lr― g‖χ。+δ‖g‖χl},δ >0。……(1.12)
ne inequality κび,δ)<ε fOrsOme,δ >0,ε iS a real number,implies

that/has appro対 mated with error ‖/― gl,。 くε in χO by an element

g∈】ら,WhOSe nomヽ ■ot too lage(lg♭ 1く εδ・ )。
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It is well known that the usual modulus of smoothness are connected with
the K - Functional from (1.1 1) . In this connection, we quote by Popov (3).

There are considerations on the interpolation of the modulus of
smoothness and averaged modulus with the K - Functional , if we let,
Xr=Lo(0,2tr) and Xr=Wi be the Sobolov - space ( the set of all

functions with an absolutely continuous (r -l) th derivative and with the r th

derivative in Lo(x) ) , with the semi norn llsll;=llr"ll, , we then

consider the following :

Let X o= Lp(X), X r-W ; and X oc.X ldefine the K- Functional in Lo

space. Such that [4] :

K,(f ,6'),-- )f,{f -s il, *6'llr'll,,aro} .(r.13)

Then, κ″び,δ
r)′ %″′び,δ)ρ ……………………………・。(1.14)

Let us now introduce these concepts in the space Lo,, ,

Let X o= Lo.o(X ), X r=W ; and X oCX, def,rne theK- Functional

in Lo,o space is define as :

K,(f ,6')o,o= ]hr;{ttr - sll,.,* r" ll s'11,,,.r, o} ..(r.rs)

Let T, and H n be respectively the sets of all trigonometric and algebraic

polynomials of degree not greater than n , ( defined on the set X ) .

Let 1=7, or 1--H,, then the degree of best approximations of a

function f e L, (X ) space is given by :

E,(J[), =inf{ilf rrl -Q@)ll,,Q.P,\ ....'(1.16)

Now we define the degree of best approximation of functions

f .Lo,rspaces with polynomials from { in Lr,u(X)spaces respectively

as: E,(Jt)0.,=irf {ll/ @)-Q@)11.,,Q.r,\ ....(1.17)

A. S. Andreev, V. A. Popov [5] , found the degree of best approximation

of bounded measurable function in spaces Le(X )when/ is a 2t - periodic

bounded measurable function and (l < p 3oo) ,then :

E,(Jf )o< c (k) w r(f ,ln)o .......(1.18)

where k eN
A.H. Al-Abdullah (2) found the best approximation of bounded

/-measurable function by using the Linear positive operator in Lo.r(X)
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spaces for (1 3 p <o) when f is a Ztr - periodic bounded p-measurable

function then :

E,(1f )r,o3 c (p) rr(f ,5)0., (1'19)

Now we shall give some lemmas which need in our works :

Lemma 1.1 : (2)
Let f be a bounded p- measurable function and l< p <oo , then

ll/ ll, < c(p)llr |.,., (1'20)

where C (p) is a constant depends only on p'

Lemma 1.2 : (2)
Letf be 2tr-periodic bounded /-measurable , then for(l < p <@)

then , rr(f ,5)0.,3 c(p)llf llo.r... """ (l'21)

Lemma 1.3 : (2)
Let f and g are two functions defined on the same domain , then for

(l< p <.o) , then :

rr(f ,6)o.o3rrf -g,6)o.r+cr(g,6)p.rt"' ""'(l'22)

Lemma 1.4 : (2)
Let f e Lo.r(x) , (1< p <@), then :

tr(f ,*)o,rs(crn-k)I (t +l)*' E,17 )o,o .' "(l'23)
s=0

where E 
"(.)is 

standing for the degree of one- sided approximation of

functions f e Lo,r@).

Lemma 1.5 : (3)

If f is abounded measurable function on the interval lo,bl, then

b

i ,ordx=laf rcl "'(t'24)

where , xi=e+L#)

Lemma 1.6 : (3)
The kth z-modulus can be estimated by means of the nonn of the hh

derivative of the function :



v 
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ro(f ,6)o < c (p)60 llf 
- ll, ..(1.2s)

where C (p) is constant .

MAIN RESULTS
The following lemmas (2.1),(2.2),(2.3),(2.4) and theorem (2.1) are

developed for proving some properties of the averaged modulus of
smoothnesswhen / isbelong to Lo,o(X) ,l< p <* .

Lemma 2.1 :

Let f be abounded p-measurable functionthen for l1 p 1a,
we have ,llf l,],,,<r@)llf 11,.... .....(2.r)

y Proof :

From (1.2), we have :

llr ll,,=[li lr <*)l'd a{*1)'t'

since lf <*) l' a p6 ) is integrable , so
b

[rO)d(x), 
is exists, s(x)=lf(r)l' d p(x)

Now, from (l .24) and (1.1) , we obtain:

i"ra>* "+ ,=f,rr*"); 
x"=L#)*

llf <*) llo 0,, =l lf @)lo a o@)

fb= !, g(x) d(x)

=b-o Ls(r.); x"-(b-o\(?t-l) *'n ?4"' " 2n

np
< c,(p) Z lf @ )l d p(x 

")
c=1

一́
〇
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<ε
l(′ )C2(ρ )】E

C=1

By(1.24)wc haVe
b

<σ
3(′ )∫ 1/(χ )|′

=C3(′ )1/IF′ ,

That is:

Lernma 2.2:

Let / ∈Z′
[α,bl  α,b∈」R 。1

w ,(f ,6)03 ,llf ll,
Proof :

From (1.6) , (1.5)

w ,(r,r,, =ll 
i?B{l 

gy 1t1l:t

=1洸y,3(-1)"+・
(

Ｌ
報

は

″
Ｖ
　
　
　
　
　
　
　
　
　
　
″
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LemmaZ.3 :

Let f .Lolo,b) a,b e

Proof :

W″び ,δ )′≦CO)

1/‖′,μ≦
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′

(χ 。)|

, cr(p)=c,(P).rr(P)

)|1/‖′

′<∞ ,We have

… …… …… … … … … …… … (2.2)

,1≦′<∞ ,we have
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From(1.5),(1.6),(2.2)and by Minkowski's inequality

W′び,δ )′ =|フ″び―g+g,っδ)|′

Vol.21,No6,2010

=1滞
{|こ
(び―g)+g)0)|″″+たあ∈

[χ

―ザ,χ +¥]∩レ,bl}|

=卜澪

=″ ″び ―g,。 ,δ)′ +″ ″(g,δ )′

Lemma2.4:
Let f be a 2n- periodic bounded p- measurable function then

For l< p <@ , we have:

毎び,δ )′ ,μ ≦ε(′ )δ
l l/ル

|′ ,μ

Proof:

From(2。 1),(1.25)and(1・ 20)we get

らび,δ )′ ,μ ≦σl(ρ )ηび,δ )′

≦CO)1/― g‖′+δ
″
lg′ |′

ｒ

ｌ

く

ｌ

ｔ
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Also , We COnclude a relation between the integral modulus and the

averaged modulus ofsmoothncss when/∈五′,μ , 1≦ ′<∞
:

Theoren1 2.1:

If/CZ′
,μ [α,bl,then

Wルび ,δ )′ ,μ ≦CO')τヵび ,δ)P,μ ・̈ …………………・・……。(2.5)

whcre CO)iS COnstant

Proof:

From(1.10),(2.1)and(1・ 8),(1.20)we gCt

Иノl Cr,δ )′ ,μ =£り:δ {l lA1/ (κ )|′グμ(χ )}1/′
< σl(′ )。 S場

[δ{||△
1/(χ )|′′χ

 }1/ρ

[:思瞥」,脅
≦C30)毎 σ

'δ
)′ ,μ       □

Now we want to introducc the relation bch″ cen averagcd modulus of

smoothness and with theK‐ Functional to flnd the estimation of bounded

μ―measurable mnctions in theZ′ ,μ
(/),1≦′く∞ Spaces.

The following lenlmas and theorems are∞ nStructed in such away to satis取

the above purpose.

neoren1 2。 2:

For/cZ′
,μ [α ,b]・

1≦′<∞  and α,b∈ R,We have

Krび ,δ
″
)′ ,μ
%W″び,δ )′ ,μ・………………………。…。(2.6)

that is

Cl(χ )W″び,δ )′ ,μ ≦κrび ,δ
′
)′ ,μ
≦ε2(χ》′び,δ )′ ,μ

Proof:

By(1.15)(2.1),(1・20)and(1・ 13),(1.14)we haVe

κ″び,δ′しノ=糾 {ぽ ~gし +δ
′
lg′雌“,δ
>01

≦中)賜 {腰―gしばlgr膨 ,δ >0}
=ε 2(′ )K′び ,δ

″
)′

ヘヽ
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）
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≦ε3(′ )″″び ,δ)ρ

≦θ(′ )″ ″び ,δ)′ ,μ

So

κ″び,δ
″
)′ ,μ
≦σ(′ )″″び,δ)′ ,μ

also from(2.1),(2.3),and(1・ 13),(1。20)we get

W″ σ ,δ )′ ,μ≦σl(′ )ソ″び ,δ )′

≦らし)『―g膨 +δ″lg″膨
≦C3(ρ )K″び ,δ

r)′

≦ε4(′ )K″び ,δ
″
)ρ ,μ

So

W′び,δ)ρ ,μ ≦σ(′ )K′び,δ
″
)ρ ,μ

that is

K′ cr,δ
″
)′ ,μ
≦W rCr,δ )′,          日μ

Theorem 2.3:

For/∈ Z′
,μ
,1≦′く∞ and α,b∈ R,we have

κ″び,δ
″
)ρ ,μ
%らび,δ)ρ ,μ

Proof:

From(1.22),and(1。 21),(2。 4),(1。 15)

τ″(/,δ)′ ,μ ≦τ″(/― g,δ)′ ,μ +τ″(g,δ )′ ,μ

≦τ″び―g,δ )′ ,μ ttδ
′
lg″ |′ ,μ

≦C(′ )1/― gl′
,μ

+δ
″
lgrlρ ,μ

≦ε(′)K′ (/,δ
″
)′ ,μ

So

写び,δ)′ ,μ ≦ε(ρ )κ″び,δ
″
)′ ,μ
。………………・・………………・…(2.7)

also,■om(1.15),(2。 1),(1.13)and(1。 14),(1.20),(2.5),we haVe that

K′び,δ″リノ=既 [ぽ
~g膨′+δ
″
lg″雌ノ]

≦らし)説 [ぽ
~g膨 +δ″

lg″雌]
=Cl(′ )K(/,δ

″
)′

≦ε2(ρ )W″び ,δ)′

≦σ3(′ )ソ ″び ,δ)′ ,μ

≦ε4(′ )らび,δ )′ ,μ

リ

ヽ
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So
κ″び,δ

r)′

,μ
≦ο(′ )らび,δ)P,μ。……………………………(2.8)

that is

K″び,δ
r)′

,μ

%C(′ )らび,δ)′ ,μ           日
Now, we want to prove direct and inverse  inequalities of best
a2ppro対mations of hnctions in the space L′ ,μ  but by means the K‐

Functional:

Theorem 2.4,(Direct口leorem):

For/c二′,μ ,1≦′く∞ and α,b∈ R,We have

E″び )′ ,μ ≦C(′)κrび ,δ
″
)′ ,μ …………………………………。(2.9)

Proof:

From(1。 17),(2.1),(1.18)and(1・ 20),(2.7)

E″σ)′ノ=露腰―g膨メ
≦ら(′)頸 lr― g膨

≦θ2(′)E"σ )′

≦θ3(′ )W′び,δ )′

≦θ4(′ )毎び,δ )′

≦ C5(′ )等σ ,δ )′μ

≦θ6(′ )K′び,δ
″
)′ ,μ            □

Theorem 2.5,(Inverse¶ heorem):

For/∈ Z′
,μ [α ,あ l,1≦′く∞ and α,b∈ R,We have

κ′び,δ′)スμ≦C(′ )。÷基(S+1)′
・Esび )スμ………。(2.10)

Proof:

By(1.15),(2.1),(1.13)and(1.20),(1.23),(2.8)

KJ,δ′鴻′=説 {1/― g膨′+δ
′
lg″膨メ}

≦ら(′)j勇 {1/― g膨 +δ
″
lg″膨}

〓θl(′ )κ″σ,δ)′

≦C2(ρ )K′σ,δ)′ ,μ

ヽ
一

・

ヘ

ヘ
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一
Ｖ

≦ε3(′ )τ″び,δ)′ ,″

≦ε4(′ )÷基(S+1)た
・Esび )みμ

Corollary:
For f elo.olo,b] , 1< p <@ and a,b eR , we have :

E,(f )o.o o K,Ut ,5')o,o

We can conclude:
l- The relation between the modulus of smoothness and averaged

modulus in Lo,o(X ) space have been obtained '

2-The equivalence between the K - functional and the averaged

modulus of smoothness in Lp,t(X ) space have been obtained e '

3- The direct and inverse estimate by using the equivalence between the

K -functional and the averaged modulus of smoothness in Lo."(X )

space have been obtained .
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ABSTRACT

It is proved in this papcr that an R‐ module ν is quaS卜 purc― ittect市 C ifF cvcry(purc)

exact sequencc O→ν →B Splis Whcnever thCreヽ a homomorpHsm β:ν →B

With″ 1(M)｀ pure h ν and B=ν +β (ν )OthCr propenics Of quas卜 purc―

inieCt市 e mOdules are dcveloped Thc conccPt ofquasi purc ittect市 ity iS generalizcd

to that of pure‐ Fuchs‐ quasi‐ inieCtiVity,an R‐ moduleノИ is called pure‐ Fuchs‐quasト

inieCJVe ifevery homomorphヽ m α from anideal κ of R into ν ,such that Ker α

contains thc annihilator of some elcment″ in M and″κ is pure in ν ,has an

cxtension to a homomorphism frorn R into lイ .Such modules arc characteHzed,likc

網蠣1露彙蒲囃淵:争属ill甲lF椰!挿li軍
arinian irevcry quas卜 pureiniccJve(rcsF

INTRODUCTION

Let R denote an associative ring with a non-zero identity' Unless

otherwise stated, every module is a unitary right n -module. A submodule
y'r' ofan R-module M is said tobe a pure submodule (denoted N <o M )
if the mapping N@U -+M@U induced by the inclusion mapr'r' -+M is

monic foi iny (finitely presented) left n -module U . Let M and N be two

modules. M is said to be N -pure-iniective (1) if any homomorphism a

from a pure submodule of N into M has an extension to a

homomorphism from N into M . ,tz is said tobe quasi-pure-iniective if it
is ,u -puri-inje ctive. M is called pure-iniective if it is N -pure-injective

for any module N . Every module M can be embedded €rs a pure
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submodule in a pure itteCt市 e module(2).Finite direct sums of pure

燎為熾標i鵠轟晴■群i』・予夜犠幾of ν is a pure submodule(3)。 So oヽ

礎 鮮驚
qu霞卜pw輌銀市e R‐mOddeヽ 檻

i貰
増竜ib鳳1鍔」T量1Finally,И ≦3(resp。 ,И ≦

①3)meanS
/is a direct surrunand of 3)。

RELATIVE PURE INJECTIVE MODULES

We begin by characterizing relat市 e pure ittect市 e mOdules in

telllls ofSplit(pure)eXact sequences.The proofiS adapted from(5)

Theorem(2.1):Zθ′Иα″グν bθ R―″οグ
"ル
s.刀りθメ♭″ο″J″gS″た″θ″お

α″ο θ9″ツα′θ″′」

1)И お iイ lpν″θ
~'4JiθαJツθ.

マ協協淵"εЪ71古嘲
な考移協務irα鶴多

Fl(α

“

))ダν・

3)Иη ′″θ ααε′sθ9γθ″θθ O→И一
Bψ′jお ″力θ″θッθ″εO′″′′ο″s

'れ

の あο″

Proo■ (1)→ (2)Ld Ⅳ =β・ (α (И ))・ By hypOthesis,the homomorphiSm

α・ β:Ⅳ →И extends to/:ν →И o Now proceed as in(j)→ (′
′)in(5,

Theorem 4.1)。 (2)→ (3)Tr市 ial。 (3)―
→ (1)Let Ⅳ≦

′ν and g:Ⅳ →И be

a given R‐ homomorphiSnl,and let,andノ be the inclusion mappings of

ルr and  И respectiVely,  intO  ルfOИ o E)eflne  乃:Ⅳ
→>ゴИ OИ   by

B=(M ①И)/み (Ⅳ )and   let乃(4)=(″ ,一
g(″ ))∀

“

∈′V,      Put

′:ν ①И→ (ν ①И)/乃 (N)=B be the natural epimorphism。

Again proceed as in(″ )一→ (′)in(5,Theorern 4.1)by putting 
α=pJi and

β=ノ 。Notice that β(И )グ (ν ①И)/乃 (Ⅳ )・ Indeed,we knOW that

Ⅳゴ ルrand  И≦′И, hence  7V ①И≦
′ν OИ (6),  so by (6)

but    it    iS    Clear    that
(Ⅳ
①∠)ル (Ⅳ )グ (ν ①И)ル (Ⅳ ),

PJi(И )≦
°
(Ⅳ①И)ル(Ⅳ)SO pJi(И )イ (ν ①И)ル (Ⅳ )。

The above theorem g市 es a characterization for quasi―
pure― ittect市 e

modules.
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A well-known characterization of pure-injective modules is now a

corollary of theorem (2' l):
Corollary (2.2): An R -module A is pure-injective iff any pure-exact

sequence 0 -+A --s--+B sPlits.

Pioof: '=' Let A be pure-injective and let 0 -+ l ---:--+ B be a pure-exact

sequence. Then, in particular, I is B -pure-injective, so if we consider B

of Theorem (2.1) as the identity map of B, we have d(A)+p(B)=p(B)

and g'(a(e)) -- o (A) <' B by assumption. So the hypotheses of Theorem

(2.1) arc satisfied and we must have a(l)s' B, i.e. the given sequence

splits.
'e' An immediate application of Theorem (2.1).

It is well-known that a module is quasi-injective iff it is fully invariant

in its injective envelope (7). On the other hand, quasi-pure-injective

modules are invariant under certain elements of the endomorphism ring

of their injective enveloPes:

Theorem (2.3); Let A and M be R -modules. If A is M -pure-injective,

then a(M)c AVa e uom(e (iu)t(,t)) such that d" (A)nM <P M .

Proof: Let B =A+d(A), and B:M -->Bbe defined by:

P(.)="(*)v^eM (i.e. p is a with domain restricted on Mand

codomain restricted on B )'
Then

/ (e\ = {. e u I B (n) e,t\ = \x e r(u )l a (n) e.tl fi u = i (A)n M <P M

by assumption. So the hypotheses ofTheorem (2.1) are satisfied and we

musthave A<a A+a(,t).But A+a(A)<E and A is essential in E, hence

I is essential in A + d(A), so A = A + a(,t) and a(t) c e .

We do not know whether the converse of theorem (2.3) is true. However,

we have the following proposition, but first we need to introduce a

definition:

Definition (2.4)zLet Aand M be x-modules and r =Hom(E(M),8(A)).

Define:
P =P(M,A)=\aeT la(K)cA for some non-zero pure submodule K olM),

and

O =a(M,A)=\aeT lK q Kera for some non-zero pure submodule K ofM)'

Remarks: For any R -modules A and M such that P and Q are as in

definition (2.4), we have:
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a) P +d, for, 0eP and if A =M,thenwehave leP .

b) g cP buttheymaynotbe equal, forif A =M then I eP -Q.
c) For aly a er with o'(A)IM <P M , we have a e P. Indeed, if we put

K =d-t@)nM, then, clearly "(K)cA, and either K =0 ot K +0.If
K +0, then the proof is complete. If K =0, then ot (A)nM =0, and

by essentiality of M in e(u)we have o'(A)=0, hence

a(a(u ))n,l = o, so by essentiality of A in E(A), wQ have

a(e(u ))=0,hence a=0eP by (a) above.

Proposition (2.5): Let A,M,T,Pand Q be as given in definition (2.4),

then:
A is M -pure-injective and QM cA iff ru c..e,.

Proof:'+'Let aeP, thenthere is 0+ K<P M suchthat "(K)cl. Since

Ais M -pure-injective, then there is an .R -homomorphism B:M -+A

such that Fl*=dlK.By injectivity of e(,t),1yeT such that /lr=Flr.
Then y(M)= P(M )gl . So, ("-r)(r)= 0, then K cKet(a-r). Then

a-/eQ, by hypothesis (o-r)(M)=A, thus for x e M we have

(" - v)(* ) = o . A, hence a (x ) = a + v (x ) t A' Then a (M ) c A'

'1'Let PMc.A. Since Q-Pwe have QMeA.Let K<pMand
a:K -+Abe an R -homomorphism. Injectivity of e(,1) implies that there

is an
R -homomorphism cp:e(u)-+e(z) such that e(K)cl. Thus 7eP, so

a(M) e A ,therefore cplr: M -> A is an extension of a .

Clearly, if in theorem (2.4) (or in proposition (2.5)) A =M and e(/a)is

replaced by the quasi-injective envelope of A , the argument remains

valid.

A GENERALIZATION: PURE.FUCHS.QUASI-INJECTIVE
MODULES

L. Fuchs (8) has given an analory between injectivity and quasi-

injectivity by means of Baer Criterion. He showed that an R -module

M is quasi-injective iff for every ideal f of .R , every R -homomorphism

r7: K -+ M whose kernel contains the annihilator ideal of some a e M can

be extended to an R -homomorphism ry:R -+ M .Inthis section, we study

the corresponding property for quasi-pure-injective modules; we call

them pure-Fuchs-quasi-injective modules, and we will seek a relation

　^
”
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between the two concepts. First, we introduce pure-Fuchs relative

injectivity, of which pure-Fuchs-quasi-injectivity is a special case.

Definition (3.1): Let A and M be R -modules'

1) I is said to be pure-Fuchs- M -injective if for every ideal r of
R and every R -homomorphism 4: K --> A such that

ann(m)cKer4and mK <P M for some meM, there is an R-

homomorphism y:R -+ M such that Vlx=4 .

2) z is said to be pure-Fuchs-quasi-iniective if I is pure-Fuchs-l -
injective.

Proposition (3.2): Let A and M be R -modules. If A is M -pure-iniective,

then A is pure-Fuchs- M -iniective. Hence any quasi-pure-iniective

module, and any (quasi-) iniective module, is pure-Fuchs-quasi-iniective.

Proof: Let K<R and q:K->A be an R -homomorphism such that

dK <P M a;nd ann(a)cKer?for some aeM Define a:aK -->Aby

a(a*)=n(t )Vak eaK ,if ak =0,then /t eann(a)cKer7, so 7(,t)=0. This

shows that a is well defined. It is an easy matter to veriff that a is an

R -homomorphism. Since I is M 'pure-injective, and aK <P M , there is

an R -homomorphism B: M -+ A such that Pl*= a . Define, now

y:R -+aRby y(r)=* vr ei? , / is an R -homomorphism' Let

ly = B " y : R +,4 . For each /r e K we have tt/ (k) = B (e) =7 (/r ), hence ra is

the desired extension of 7 .

The converse of proposition 3.2 is not true in general as in the

following example:

Example (3.3): Consider A =z$) and B =zN as modules over Z. First

I oB is not quasi-pure-injective, for if so, then ,l would be B -pure-

injective by (l), hence there is a z-homomorphism a:B -+l such that

a-oi =t,t and I <*.4, which is not the case (see (6)). However, I (EB is

pure-Fuchs-quasi-injective: Lel nZ<Z, and :el@8. Suppose that

X =xnz<P I (EB , then i @l;X @2, )(A @ B)@2, is monic, but x is

infinite cyclic and hence isomolphic to z, so X @2, =z&2, =2, +0 but

i@t(xnza1)=x*@1=xze-i=0, i'e' 
'81(x 

82,)=o which means that

i 8l can be monic only in the cases that n = l,-l and 0. In the first two

cases we have nz=Z, and when n =0, we have nz=O, and pure-Fuchs-

quasi-injectivity of A@B is immediate.

Proposition (3.4): Let A and M be R -modules. Then, A is pure-Fuchs-

M -injective iff ,l is pure-Fuchs- N -iniective for every pure submodule N

of M.
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Proof: '=' Let K<R, diK+Abe an R-homomorphism with
nKlP Nand ann(n) cKeru for some neN. Then neM and purity of
N in M gives purity of nK in M , and by assumption there is an extension

B:R+Aof a.
'=' Choice N = M yields the result.

Proposition (3.5): Let A, and A, be R -modules. If Ar@A, is pure-Fuchs-
quasi-injective, then A, is pure-Fuchs-A, -injective for every i, j =1,2.

Proof: At@A2 is pure-Fuchs-A,-injective Yj =1,2 by proposition 3.4.

Now let K <R and a:K -+A, (i =t,z) be an R -homomorphism such that

&.0 A, and ann(a) c.Kera. Since At@A2 is pure-Fuchs-lr-injective,
there is an ft -homomorphism q:R ->ArOl, such that cp|=t,oa where
t, :A, ->Ar@A, is the inclusion mapping for each i =1,2. So n, op, wher€

n,is the projection of Ar@A, onto A, for each j =1,2, is the desired

extension of a.

The following corollary follows immediately from proposition (3.5).
Corollary (3.6): A direct summand of a pure-Fuchs-quasi-injective
module is pure -Fuchs-quas i-inj ective.

Direct sums of two pure-Fuchs-quasi-injective modules may not be
pure-Fuchs-quasi-injective, as one may consider a regular ring which is
not noetherian so it must have two (pure-Fuchs-) quasi-injective modules
while their direct sum is not (9).

A characterization of pure-Fuchs relative injective modules similar to
that oftheorem (2.1) is given here:

Theorem (3.7): Let A and M be R -modules. The following statements
are equivalent:

1) A is -pure-Fuchs- M -injective.
2) Any exact sequence O-+A-d >B splits whenever there is an R-

homomorphism B:R -+B with a(A)* B(n)= B,m ff'(a(,t))=, M
and ann(*)eKer B for some m eM .

Prooft The proof is similar to that of theorem 4.1 of (5), but notice for (l)
+ (2), we have by assumption that ann(m)cKer F=Kera-'8, for a is

monic and that mN <p M where N = F, ("(e)).
We conclude this section by giving characterizations of certain types of

rings by means of quasi-pure-injective and pure-Fuchs-quasi-injective
modules.

Lemma (3.8): For a ring R , the following statements are equivalent:

,

一
●
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1) X ,s regular.
2) Every pure-injeclive R -module is quasi-injectitte '

3) Every pure-injective R -module is iniective'

Proof: Thl-equivaience of(1) and (3) is given in (a)' (l) -+ (2) is

immediate.
(2) + (3) Let M be a pure-injective -R -module, hence quasi-injective by

usr.piion. To prove that M is injective, imbed 
.'R. 

in a pure-injective

fu;[ P . So M @P is pure-injective, hence quasi-injective' So by (10)'

ltz i, ,P -inle"tive. Hence M is R -injective by (10, proposition l'a' p'2)'

which means that M is injective'
Sln.. .r..y pure injeitive module is quasipure-injective and,hence

pu..-fr.ftt-qruti-inj..tir., the following proposition is now immediate:
'froposition il .9)z ior a ring R , the following statements are equivalent:

1) R is regular.
i1 furry quoti-pure-iniective R -module is q.uasi.-iniective

1 n riy p"u'iuchs-quasi-injective R -module is quasi-iniective'

Recall that a ring ,R is called pure-semisimple (a, p.528) if .every 
pure-

"*.t ,.qr.n." oil -modules iplits (i'e' any pure submodule of an x -

module is a direct summand), oi equivalently, every R -module is pure-

i';J*ti;" (a, p.528). And x is semi-simple artinian iff every exact

;;;;.;.. of'n'-modules splits, or equivalently, every R -module injective

iii, ."i"rr..y 8.2.2, p.DZ). A semi-simple ring can be characterized bv

ih.'p.op".ty that every R -module is quasi-injective (12)' For pure-

semiiimple iings, we have a similar result:

Proposition (3.10): For a ring R ' the following statements are

equivalent:
l) R is Pure-semisimPle'
2) Every R -module is quasi-pure-injectite'

Proof: (1) -r (2) Clear. (-Z) + (f ) Let N^ <' M o 'then 
N @M is quasi

pure-injective by assumption' So by (1), N is- nz -pure-injective-' Hence

if,.* il* r -homomorphism a:M -+N such that aot=lN or N <' M '

Recall that a ring ,R is called a QII-ring if every quasi-injective R.-

.oAuf. is injectivelg). Over such rings the direct sum of any two quasi-

i;j..ti;";"trles is quasi-injective' For rings over which the direct sum

of any two quasr-pure-rnjective modules is quasi-pure-injective' we have

the following:

Proposition (3.11): For a ring R , the following statements are

equivalent:
7) Every quasi-pure-injective R -module is pure-injective'
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2) The direct sum of any two quasi-pure-injective R -modules is
quas i -pur e - i nj e c tiv e.

Proof: (1) -+ (2) is clear since the direct sum of any two pure-injective
modules is pure-injective.

(2) -+ (1) Let M 
^ 

be quasi-pure-injective. Imbed M in a pure-injective

module P. Then, by assumption, M @P is quasi-pure-injective, and by
(1) M is P -pure-injective. Hence, since M <P P , we must have an R -
homomorphism a:P +Mwhich extends the identity map of u. So
d ot =1, or M <a P , hence M is pure-injective.

A ring R is semi-simple artinian iff every R -module is injective. In the
following proposition, we show that: 'any quasi-pure-injective R -module
or any pure-Fuchs-quasi-injective R -module is injective' is enough to
make x semi-simple artinian.

Proposition (3.12): For a ring R, the following statements ore
equivolent:

1) R is semi-simple artinian.
2) Every pure-Fuchs-quasi-injective R -module is injective.
3) Every quasi-pure-injective R -module is injective.

Proof: (1) + (2) and(2) -+ (3) are clear.
(3) -+ (1) Every quasi-pure-injective R -module is injective, hence

quasi-injective. So R is regular by proposition (3.9). And any quasi-
injective R -module is injective implies that R is QII, so it is noetherian
(9). Hence R is semi-simple artinian.
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ABSTRACT
The problem of scheduling of unrelated parancl machines is considercd. In this

en宙 ronment,a set ofnjobs has to be scheduled on m unrelated parallel machines.Eachjob

is available for processing at time zero and each machine can process at most One job at a

time and a job can be processcd by at mOst One machine at a time.A casc study is

considered tO schedulc jobs in a cutting wOrkshop to minimize the weighted makespan.

Five algOrithms are proposed and their perf0111lance is studied.

INTRODUCTION
The problem considered in this paper is the scheduling of unrelated parallel

machines. In parallel machines environment there are multiple machines. In
identical parallel machines environment all machines operate at the same
speed, while in uniform parallel machines environment each machine has its
own speed. For unrelated parallel machines; there are multiple machines with
different job-related speeds, that is the processing times are unrelated. In this
research environment, a set N of n jobs, 1,..., fl, each of which has to be
scheduled on one of m machines, M1,...,M7n is given. Each job j has a
processing requiremenl p j,weight wi and is available for processing at time

zero. Each machine can process at most one job at a time and a job can be
processed by at most one machine at a time. All machines start working at
time zero and process their jobs sequentially. For the unrelated parallel
machines, the speed of machine Mton job j, vi, depends on both the machine

and the job; job j requires pi lvit processing time on a machineM;. we

define pi: p j lvii 0). The notation i[' denotes the set ofjobs assigned to

machine M ; . Let C7 denotes the completion time of job j and CM i denotes

the completion time of the last job on machine Mi, that is:
CM′ = Σ .グ
ノ∈Ar′

●

i:1r..., m, j:1r...rn
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The maximum completion time(makespan)〔 為F iS deined by(2):

亀ボ =剛遷:α l"・りα
“
l,We can deine嘲島 by:

嘲郎k=麟 :ar2.0・リロ _l With respect to sOme priority rules that depend
Onjob weight the ouect市 e is to minimize the weighted makespan曜 爾.

There is extensive literature describing approxiFnatiOn algoritimms for

驚帯麟淵掛撒i榊1欄鰐l硝:

器甘:紺乱躙常忠I出l暉鸞囃略井;麟search heuristics. For example, HarL

嚇電itteぶy:s器W:謂
e胤
織卵
Sl思彎:ti縄鷲露織

R//C“α .

Bruno,COffman and Sethi(1974)and Lenstra et al。 (1977)(6)showed that

‖∬鳳庶1罵蹴11濯管
'器'lΨ

L∬ギ濯l躍
"嘱λeぉ。Jy One m¨hneぬ

:瀾:器お淵リブ写И:F出昇ordering the jObS in a non― decreasing

器。∫緊tt:li:ゝac潔:lnllel翻:lc躍1籠loT富盤hl鳳線1:

1憾撫夏腑』盤里輔讐黒ミⅢ靭撮more general uFlrelated parallel rnachil

the R//C‖α problem it seems unlikely that a polynomialtime algorithm that

always produce optiFnal S01ution exists.

The Problem RF′ 塩

The problem Rノ rc翼毎 can be follllulated as a linear program as follows:

Minimize Z=織議 .

SutjecttO

iχヴWノ′〃≦Cttα
ノ=f
″

′晉′
J~f

′=ノ ,...,″
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χグ∈や,ノ}           i=1,… ,mj=1,… ,n
Where.Itt is an assigllllnent variable that is equal to l ifjobj is assigned to

machine ■イノ and O otherwise.
The best tiine of the jth job, denoted by bノ

' equals  f〔
::ζ甥′グ・
  The

efflciency of the ith machine on the jth job, denoted by  釣 , equals t。

勾/′グ(4).The maximum efflciency is one.Using these concepts,the

fonowing algorithm is a rnodiflcation ofthe algorithln proposed by]Davis and

Jaffe(4)。

ИJgarj′力″ ff ИJgοF滋″ ゆ

S′ψ
`り

∫Ⅳ=セ ,…メ)ⅣJ=ψ OFbrノ =ノ′…″,ルグbノ =fζ菫傷′グメ

カ″ノ=ノ ,¨り町′=ノ,…
“
ノ″グ釣 =句 /′グ∫

ル″′=ノ ,¨。,″ ,θ″θαたα′お′グルθブοbSノ =f,… ,″ SOrたグ′″α″ο′
―

′
“
σ″θαsJtt ο″ル″グ Wブ釣 ・

助′Sν″J=θ ,衝 ′=θ力″′=f,…″・

DθSJig4αたα〃″αεあ′″θs αs♭ッα′ルι′θ `α′グα′′」iοbs αs`ク″αSSigηθグ'メ

SraPの=1/Ⅳ =ψ ,″ わ
S′υ O,θ JSθ′″グα″ασ力′″″ sγε力励α′ sッ″ノお

″′″′″α′α″Oηg α〃αッα′ルみた″αθ力′″θs′

s′η rり「Fウ″グルθ″α′
“
″ωslg″θグノοιノο″′惣′おな

Step脅り=//Ji dOθ
S″ο′αws′ 0″ /f、 <ジ″(5万

′力θ″″αrLノ αsッ″αッα′′αι′θ∫

s`η rナοttθ´
"お
θ ttsヵリブOιブわ″αθ力J″θたⅣ=Ⅳ―lJi},

Ⅳ
J=Ⅳ ′

∪ l」
i}。 Sグ S″″J=sッ″ノ+′グ'CνJ=御

/J十 ′ク,rθ
′γr″ ゎ

Sのの .

均 OrC‰ =ヱ谷{側 Jト

Figure -1: The WCMI algorithm

The ratio ef;i canbe used to propose another algorithm that is called WCM2.

ИJgθ″′′力″ 2:И JgθFJ′″″ Йκ及鬱

ИJgar′励
“
〃能

'ss′

″′ルrわ αJgar′励″ ″10%7 αεη′励α′′″

Sη 6り 励θノοbS α″θ sο″たグ滋α″0″―d♭ε″θ″′″g οr″″q′吻 /wブ・

Figure -2:The WCM2 algorithm

・
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Ibarra and Kim (3) proposed several algorithms for the problem

R / / Cmax. Some of these algorithms are modified to fit the problem

R/ / CXdx as follows.

Algorithm 3: Algorithm llCM3

Step (1): N ={t,...,r}, N' - ( and sumi = 0 for i=l,..., m;

Step (2): If N =Q,go to steP (4);

Step (3): Otherwise find a job i e N such that

min $um ; + p ii )< .m.in $um i + p ;i' I for all j' e N ; let i be such that
l<i<m' l<ilm
sumi + pii is minimum; sum;- sum;+wiPij,CM, -914' * O-,

Nj = Ni U {,,}ar = N - {j}, return to step (2) ;

Step (4):Cl,,o - ** {CUi\.
′くfく″

Figure 3: The WCM3 algorithm
Other algorithms can be proposed by first arranging jobs according to some

priority rules as in the following two algorithms.

Algorithm 4: Algorithm WCM4

Step (1): N - {t,...,n\,wi - Q,sumi - 0,i=1,...,m;

Step (2): For eachiobi , -find p'^i,(J)= 
t!,1!_PU 

/ , i
Step (3): Order the iobs in N according to non-decreasing order

ofp*n0);
Step (4): If N - 0, go to steP(6);

Step(S):Else , find the machine i such that sumi +'tr jpi < sumk +

wi pq for all k - 1,..., m ;setsum; = sumi + w i Pii ; N= N-0'),

CM, = g14. + p;i ; Ni = N' U {i} ;rrt rn to step(4);

Step (6):Cfl* - ** lCu i\.
l<i<m

Figure-4: The WCM4 algorithm

Also the following algorithm is a modification of the LRPT-FM
(Longest Remaining Processing Time on the Fastest Machine) rule'
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ИJgaF′′力″ 5=ИJgο″J`力″ Ⅳ瓢 ヽ

S′響伯ケⅣ=セ ,…ノ)Ⅳ
J=ψ
,S″″J=θ ,′ =ノ,…″∫

s′η  r2J=Fbr θαθ力Jiabブ ,ルグ′揚餌 0)=f警
筵Z′グ
/Wノ

η

5ヒcP(砂 f Ordし″ルθノοbS加 Ⅳ αεεο″″″gゎ ″ο4-′″crθasJ“g οrd♭r

ψ 為傷lJi)∫
S′″の「1/Ⅳ =ψ,″ わS′ψO∫

″αc力′′θ′s″σ力湯α′sッ″行十′ヴ≦Sク″た+′ t」iS`響 r59=Eおθ,ルグ励θ

/ar α″た=f,・ ..,″ メSα Sツ″ノ=S"″ J+′クメCMJ=CMJ十 ′グ ,

Ⅳ=Ⅳ―ク}メⅣ
ノ
=Ⅳ
J∪
ク}∫″′ν″″わSりのメ

S′響OfCttα =“傷{衝′}・
′≦:≦″

Figure -5: The WCM5 algorithm

Case Study
The Five algorithms : WCMI,WCM2, WCM3,WCM4 and WCM5 are

applied in the cutting workshop in Al-Karama General State Company. The

company has a complete engineering department for design and technology

that works jointly with the planning and follow-up department and different

factories to accomplish production operations within the annual plan, in
addition to some specified orders for special projects. One of the divisions of
the planning and follow-up department is the cutting workshop, which carries

out a huge and basic part in preparing and providing production work orders

the raw materials for all factories in primary measurements specified by

technological procedure of these parts production.
The work of the cutting workshop is of great importance in preparing and

providing raw materials in correct dimensions and required quantities within

accurate times and specified types to all factories by best utilization of
available self capabilities. Thus the work of the cutting workshop is a

bottleneck to progress of production operation in factories and the company.

The cutting workshop environment includes the following components:

a) Machines: There are different types of machines used in this unit. The

speed of each machine depends on its own specifications and the raw

materials.
b) Raw materials: There is a wide range of metal ores and materials used in

the workshop works which are divided into five kinds according to their

cutting speed, these types are: Aluminium, Stainless steel, Other types of steel

, Teflon and different plastics and Cooper and brass.

一ヽ

一
）
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c) Work Style: The cutting workshop receives work orders to prepare

materials weekly. The company runs an annual production plan and the

planning department has a monthly plan for the factories production and the

cutting workshop prepares materials at least one month ahead.

d) Constraints: Jobs in the cutting workshop include cuffing shafts, blocks

and plates ,each of these material need certain time as a loading cost. Some

machines have certain constraints, for example, they cannot handle some raw

materials. Raw materials are available in standard measurements.

The algorithms WCMI, WCM2, WCM3, WCM4 and WCM5 are

implemented on a case study of l0 assemblies. These assemblies consist of
different numbers of jobs and machines. The jobs vary in their types and raw
materials, also the machines are of different Upes. The efficiency of the

proposed algorithms is tested using programs coded in Microsoft FORTRAN
Power Station version 4.0; the sketches were drawn using MATLAB 6.5.

Both codes are executed on a Pentium III lGHz personal computer with256
MB memory.

The schedules yielding from these algorithms are compared. Table (1)

presents the results obtained by these algorithms and the results are compared

to the best of them using the percentage relative deviation from the best value

(PRD), calculated as ry* 100, where H and B represents the heuristic
B

and best values, respectively. Also, they are compared using the deviation
(DEV) of each value w.r.t. arithmetic mean of all values. The best result is
presented in bold.

Table -l: Comparison of the results for CH

388
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the best solution almost

that algorithm WCM5 is the best one. It

for all the aSSemblies given(nine Out Of 10).
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り
， 16 5 wCM2 1312 24.59639

wCM3 1239 17.66382

wcM4 1701 61.53846 283.8

WCM5 1053 0.000

WCMl 1546

4 22
く
フ wcM2 1546

wCM3 1546

wcM4 1546 0.000

wCM5 1546 0.000

7

WCMl 1138

5 20 WCM2 lH8

wCM3 995 19.87952

wCM4 1019 22.77108

wCM5 830 0.000  _ ‐190

16 6

WCMl

6 wCM2

57 14

wCM3
wcM4 481 37.03704 -40.8

wCM5 351 0.000

5

WCMl 1786 6.05701 17

8
く
′ WCM2 1786 6.05701 17

WCM3 1753 4.09739 ‐16

9.02613 67

69 17

510 19

WCM3 1665 25.18797 95.2

wCM4 1524 14.58647
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The perforrnance of other algorithms varies radically from an assembly to

another. It is interesting to sei that the five algorithms perform identically on

assembly (4). Except algorithm wcM5, other algorithms perforn badly on

some assemblie, urrd wef on others. The running time for the program of l0

assemblies is 1.500000E - 0l seconds. The results are presented in the figure

(6).

Ｏ
Ｆ
と
一
Ｃ
Ｏ
一
０
一Ｏ
Ｃ
■
９
０

つ
０
一
二
０
一０
≧
′
Ｆ
』
ョ
“
と
Ｘ
Ｏ
Ｅ

123456
Assmbly

Figure-6:The performance of algorithms wcMl, wcM2, WCM3, WCM4

and WCM5

Conclusions
In this work an applied problem was studied, which is the problem of

scheduling n jobs on-- unrelated parallel machines.several algorithms are

proposed-to minimize the maximum weighted completion time. They are

uppti.a on the work of a cutting workshop.in Al-Karama general state

.o-pury and their performance is analyzed hoping to suit the company

demands. Algorithm wcM5 is the best one for the maximum weighted

completion time problem of unrelated parallel machines. The performance of

othei algorithmt fot the problems (minimizing the maximum weighted

completi-on time) varies between an assembly and another one. To improve

the perfornance, one can study the preemption of jobs' Also, on-line

scheduling, i.e. scheduling when jobs arrive over time, can be studied.

２０００

１８０。

‐６００

‐４０。

悧

ｍ

８。０
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ABSTRACT
In this paper, we introduce the notion of fully stable modules relative to an ideal as a

generalization of the notion of fully stable modules' Then we investigate some

Zharacterization, theorems, and properties of fully stable modules relative to an ideal which

are generalizations of those on n tty stable .odul.t. we relate this notion with Baer's

criterion relative to an ideal.

INTRODUCTION
Throughout, R is commutative ring with identity and all modules are

unitory.let M be an R-module, a submodule N of M is said to be fully

invariant if atrul s N for each R-endomorphism a of M. In the case that each

submodule of M is fully invariant, then M is called duo module (1). Fully

stable modules have been discussed in (2), an R-module M is called fully

stable, if at,vl s n for each submodule N of M and R-homomorphism B from

N into M. It is an easy matter to see that M is fully stable, if and only if

'(xR) 
c.rR for each x in M and R-homomorphism 0 : xR -+ M. This is equivalent

to sayingthat for each x,y in M, ye(x) implies that ann*(x)c.ann*(v) (2)'

Also it is proved that, an R-module M is fully stable if and only if
ann,(ann-(i))=(x) for each xeM i.e each cyclic submodule satisfies the

double annihilater conditior- (2). Our work is to introduce generalization of

fully stable modules and extending these results..Where, we introduce the

contepts of fuuy stable modules relative to an ideal and Baer's criterion

relative to an ideal and we prove that an R-module M is fully stable relative to

A, if and only if Baer's criterion relative to A holds for each cyclic submodule

of M.

Properties Of Fully Stable Modeles Relative To an Ideal:

Definition (2.1): Let M be an R-module and A be an ideal of R' A

submodule N of M is said to be stable relative to A, if /(N) E N+ MA, for each

R-homomorphism f : N -+ M. M is said to be fully stable relative to A in case

each submodule of M is stable relative to A. A ring R is fully stable relative

to an ideal A of R if it is fully stable relative to A as R-module.
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Notice that the concepts of fully stable module and fully stable module

relative to an ideal coincide for zero ideal.Every R―
module is fully stable

relative to R. An ideal I Of a ring R is stable if and only ifl is stable relative

l戯 鶏 品 笠 慧 品 よ潔 1:a督 猟 。吼 :lユ 讐 錨 TttI;is漱
糖

submodule ofM relatiVe to A.

The folloWing deflnition is a generaliZation ofduo rnOdule.

Ⅷ胤終盤↓覆a¥鳳1群躙舘鷲補:A
for each R…homomOrphiSm/:ν →ν・

each submodule of M iS fully invariant relative to A.A ring R is duo lnodule

relative to an ideal A ofR ifitis duo rnodule relative to A as R―
module。

Examples and Remarks(2.3):

盟I滉 l駆vよ宙ta:『‰舞をlrddeお
amけ 飩州e Oesp duO R―

of R.But the converse is not true.For

洲 L鷺 孟淵 tt島 ‰殿
y織

働 驚 踊 t二●Recall that,for any R‐ module M,w

ranges OVer ν
拿
=肋″(ν,R)(3)。 Let M bean R― module and A be an ideal of

R. If」物「=ルι4, then M iS a fully stable relative to A.In particular,if]VI is a

prqect市eR‐module,then ν=ν・″(ν)(3,Prop。 (2.40),p.51).ThuS We have

that,every prdect市 eR… module is fully stable relat市
e to″(ν ).

●Z as Z…module is not fully stable module relat市 eto mZ,fOr each m(≠
±1)∈

11盤1うe訴∬:l場.ミ置出席‰9f聡鮨liSs‖よ鳳概:
each mZ,m(≠ 0,± 1)in zo COnsider“ Z≦ Z and Z…

homomOrphism/:“Z→ Z

deflned be/(“ Z)=Z, fOr each z in Z.It iS Clear that f is a Well―
deflned Z―

homomOrphismo Since/(″ )=1∈ /(“Z)and l¢
“

Z=“ Z+Z・
“

Z.Therefore Z

as Z‐ 1■Odule is not fully stable relatiVe to mZ,fOr each“
(≠ 0,± 1)∈ Z・

But Zz

、amぃ あたd面
“
わ Z by ushg:Ll日

d舶
“

ゎ 狙 ‖酬 A」 R惚 山 0
●It is clear that every fully stable R… rr

mOdule relative to A. But the conVerse iS not true. For example, obServe

置 :頌 1:IM鞣 鳳 鵠 臨
驚

側 W#鮮
fIぷ

・ Unlike for fully stable modules,th

module relative to an ideal. For exa
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non-zero ideal of Z, while Qz is not semi-simple module. On the other hand,

every vector space Vr of dimension n > I is not fully stable (2), hence is not

fully stable relative to zero ideal of F even though it is semi-simple.

rl,et R be any ring if K is direct summand of R i.e R= K@N for some ideal

N of R, then K is stable relative to N.
o If M is fully stable R-module relative to an ideal A of R, then M is fully
stable relative to B for each ideal B containing A. In particular, let {Ai I i in
I) be a family of ideals of R, if M is fully stable relative to A; for some ie I,
then M is a fully stable relative to 2i.1 .t..

o If M is fully stable R-module relative to A, then M needs not be fully stable

relative to B for some BSA. For examPle Qz is fully stable relative to mZ,

for each m(10) inZ,but it is not fully stable relative to zero ideal.

To see full stability relative to an ideal for modules it is enough to show that

every cyclic submodule is stable relative to that ideal. For this we have the

following and the proof is obvious.

Proposition (2.4): Let M be an R-module and A be an ideal of R. Then M is
fully stable relative to A iff every cyclic submodule of M is stable relative to

A.n
Corollary Q.5): M is fully stable R-module relative to each cyclic ideal of R
iff M is fully stable relative to each ideal of R.n

The following proposition is one of the main tools for our subsequence

results.

Proposition(2.6): An R-module M is fully stable relative to an ideal A of R iff
for each x,y in M, y c xR+ MA implies that annp(x)G annp(y).

Proof: Suppose that there exists two elements x,y in M with y *xR+MA and

annp(x)c annp(/). Define f : xR-M be f (xr) : yr for each r in R. It is
easy to see that, f is well-defined R-homomorphism, then y = f(x)=xttw for

some teR&weMA. Hence, yexR+MA which is a contradiction. Conversely,

assume that there exists a cyclic submodule xR of M and R-homomorphism

f :xR-+M with f(xR)cxR+MA. There exists y€xR and f1y14xR+MA, then

ann^(x) G ann*(f (y)), which is a controduction.n

Notice that, in the "only if'part we did not use the commutative property of
the ring in above Proposition.

From Proposition(2.6) we have the following.
Corollary Q.7): Let M be a fully stable R-module relative to an ideal A of R.

Then for each two elements x and y in M, ann^(x) = ann*(!) implies that

xR+ MA= yR+ MA.a

Recall that, an R-module M is said to multiplication module if each

submodule of M is of the form MI for some ideal I of R [a]. M is said to be

multiplication module iff N:M [N:M] for each submodule N of M [5].

ヘ
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The following proposition gives an answer for the question: when is a fully

stable module relative to ideal, fully stable?.
proposition (2.8): Let M be a multiplication R-module. Then M is fully stable

module iff M is fully stable module relative to each non-zero ideal of R.

Proof: (=). It is clear.
(e). Let N be any submodule ofM and 7:N + M beany R-homomorphism.

If N = (0), then it is clear that N is stable. Let N * (0), and since M is a

multiplication module, then N = MK, for some non-zero ideal K of R' By

hypothesis "f(D c N. n

There is no direct relation between fully stable modules relative to an ideal

and multiplication modules. In fact, z is a multiplication z-module which is

not fully siable module relative to ttZ, for each n(+ + l) inZ' while Q is a fully

stable Z-module relative to each non-zero ideal of Z, which is not

multiplication Z-module.

It is clear that, every submodule of fully stable module is a fully stable. And

we show that, the sutmodule of fully stable module relative to an ideal need

not be fully stable relative to that ideal (2.3)(5). This motivates to the

following question: When the submodule of fully stable module relative to an

ideal, u r.lty stable relative to that ideal?. For this we have the following'

Corollary Q.9): If M is a multiplication R-module and fully stable relative to

each non-zero ideal of R, then Lach submodule of M is a fully stable relative

to each ideal of R.

Proof: By ProPosition (2.8).r
proposititn 1Z.tOy: Let M be a multiplication R-module, N be any submodule

of irl and lN : M)2 =lN : M). Then N is a fully stable module relative to

lN : M).

Proof: Let K<N and f :K->N be an R-homomorphism. Since M is

multiplication, then N = MIN : ul, (5)' Therefore, fG) c MIN : Ml2 = MIN : MllN : M)'

f (K) c N[N : M]eK + N[N : M\a
Recall that, an ideal I in a ring R is called pure if for each ae I' there exists

b e I t ab = a(6). Thus, we have the following corollary.

Corollary (z.i r): Let ivt be a multiplication R-module, N be a submodule of M

and 1,v:Ml is pure ideal of R. Then N is a fully stable relative to1ru: u1'l

As we have seen every stable submodule is stable relative to each non-zero

ideal, while the converse needs not be true. For example, 22 S Q and 22 is

stable relative to 32 ,but22 is not stable. For this we have the following'

corollary Q.l2): Let M be a multiplication R-module and N be any

submodule of M. Then N is stable if and only if N is stable relative to lN : M|

Proof:1+;. It is clear.

(e). since M is multiplication module, then N = MIN:M) by (5), and this implies

that N is stable.n
ワ
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corollary Q.l3): Let M be a multiplication R-module. Then M is a fully

stable if and only if M is a fully stable module relative to [N:M], for each

non-zero cyclic submodule N of M'n

Let M be an R-module. We write the ideal 0(M) by 0(M)=l,.^alxR:Ml, it is

proved in (7) that if M is multiplication, then M = Me(M)'

Corollary Q)a): Every multiplication R-module M is a fully stable module

relative to O(M).a

' We observe that, every fully stable R-module relative to an ideal A of R is

a fully stable relative to iach ideal contains A see (2.3)(8), while if A c A, for

some ideal B of R, then M needs not be fully stable relative to B see (2.3)(9).

However, we have the following:

Corollary (2.15): Let M be a multiplication R-module and B be an ideal of R

such thai B is contained in the residual of each non-zero cyclic submodule by

M. Then the following statements are equivalent'

o M is fully stable module.

o M is fully stable module relative to [(a) : M),Y a(+ 0) e M '

o M is fully stable relative to B.l
Now, we will discuss the direct sum and the direct summand of fully stable

modules relative to an ideal.

proposition (2.16): Every direct summand of fully stable R-module relative to

an ideal A of R is a fully stable module relative to A'

proof: Let M be a fully stable R-module relative to an ideal A of R, N be a

direct summand of M, K be a submodule of N and f :K->N be an R-

homomorphism. Then M = N @2, for some submodule L of M. Since M fully

stable relative to A, then /(rK)cK +NA@II. Now, YkeK, f(k)=k'+n+1,
for some k' e K,n e NA&l e LA, hence I e N0I. Then "f(k) e K + NA'a

Example (2.17): Recall that an R-module is free if it is isomorphic to a direct

,r- oi copies of R. We claim that, every free R-module of rank greater than

one cannot be fully stable relative to each ideal A of R (where A+R). It is
enough to show ihut .r.ry R-module of rank two cannot be fully stable

relative to A. Consider the submodule N:R@(0) of F:R@R, and define

0: N +f by d((r,0)) = (0,r) for each (r,0) in N. Clearly 0 is a well-defined R-

homomorphism. Then d(1,0))=(0,1) e0(N), while (0,1)eN+(R@RX. On the

other hand, a free R-module of rank one may or may not be fully stable

module relative to each ideal A(*R). For example, every field is a fully

stable ring relative to each ideal, while the ring Z fails to be fully stable

relative to mZ, for each m(* + l)eZ see (2.3X6). Now, let R be a fully stable

ring relative to an ideal A(* R), and consider S = R @ R, then S is free R-

ベ
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An Ideal
definition which is a generalization of Baer's

module of rank two. Hence S is not fully stable module relative to A. Thus we

have the following ProPosition.
proposition (2.18): Let M=Mr@Mz where M1 and M2 ate fully stable R-

modules relative to an ideal A of R. If anno(M,)+anno(Mr)=R, then M is a

fully stable module relative to A.

Proof: Let K be any submodule of M. First claim that K=Nr@N, for some

submodule N1 of M1 and N2 of M2. In fact, if *. x, then k : x * y for some

x e M, and ! e M ,. Moreover, there exists elements a e ann n(M r) and

beanno(Mr)ta+b=l'LetN,=xanno(M)andN'=yann^(M')'Now'x=x'\eM'
and y=y.r eMz. Then keN,@N2, therefore KcNr@N, For the other

direction, let weN,@N2, then w=xc*yd for some ceonntt(M') and

deanno(Mr), w=xc+yd=k(c+d)eK' Let 0:K-+M be any R-

homomorphism, i, : N, -> Nr @ N2,i2 :N, -+Nr @ N2 be inclusion mappings and'

rr:M)Mrandrr:M->Mrbeprojectionmappings'Put0t=nro0oi'arrd
0z=nzo7oiz. Hence, 0=0r+4, thus 0(K)c-K+MA'a

corollary Q.L9):Let M = Mt@Mz@...@M, where Mi is an R-module for each

i=1,...)n, annR(M,)+flanno(M,)=R and A is an ideal of R' Then M is a

fully stable module relative to A if and only if each Mi is a fully stable module

relative to A.l
Baer's Criyerion Relative To

We start bY the following
criterion (2).

Definition tl.f )' Let M be an R-module, A be an ideal of R, and N be any

submodule of M. we say that N satisfies Baer's criterion relative to A if for

every R-homomorphism f : N -+ M, there exists element r e R such that

f(n)-nreMA for each neN. M is said to satisff Baer's criterion relative to

A, if each submodule of M satisfies Baer',s criterion relative to A'

It is clear that, every module which satisfies Baer's criterion, satisfies Baer',s

criterion relative to each non-zero ideal, but the converse needs not be true'

For example, Qz satisfies Baer's criterion relative to each non-zero ideal nZ of

Z, whtle'Q, Oo., not satisfy Baer's criterion because Qz is not fully stable

module (2).
In the following we give a new characterizations of fully stable modules

relative to an ideal in terms of Baer's criterion relative to an ideal'

Theorem (3.2): The following statements are equivalent for an R-module M

and an ideal A of R.

o M is a fully stable module relative to A'
. Every cyclic submodule of M is stable relative to A.

. Foreachx,y inM, ye(x)+MA imphas anno(x)cannn(y).

o M satisfies Baer's criterion relative to A for each cyclic submodule'

"
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r For each x € M, annr(ann*(x)) c (x) + MA'

o For each x€M and r e R annr(rRlann^(x))c annr(r)+xR + MA'D

Proof: (1) e (2). BY ProPosition Q'\'
(1) e (3). BY ProPosition(2.6).
(1) = (4). Let xeM and f :xR+ M be an

we have .f (x)= xr +w, for some r in

1r e R> f (y)- Yr e W,YY e xR.

R-homomorphism. BY using (l),
R and w in MA. Therefore,

(4) = (1).It is clear.

(4) e (5). It is an easy matter to see that'

(3) = (6). Let xeannMQRlann^(y))' Then ann*(vr)cann^(xr)' by using (3)'

1sy -- !rs+w for Some seR and weMA, then (x-ys)eannu(r) modulo MA,

so x€ yR+annr(r) moduloMA. Therefore, xeyR+annltQ)+MA'

(6) = (5).By Putting r:1, in (6).o

Notice that, we can prove (l) <+ (5) without use R is commutative'

Next, we will study a certain class of fully stable modules relative to an ideal

in which Baer,s criierion relative to an ideal holds for all its submodules. We

have the following ProPosition.
proposition (3.3)Iiet A be an ideal of R and M be an R-module such that

,rio1tt1+ ann*(K)= R for every finitely generated submodules N and K of M'

Then M is a fully stable relative to A if and only if M satisfies Baer's criterion

relative to A for finitely generated submodules'

Proof: (e).BY Theorem (3.2).

(=). Let N be a finitely generated submodule of M and R-homomorphism

f :N -+M, N=xrfi +xrR+"'+.r,R, for some x1,x2,"',xn€N' We use induction

on the number of generators of N. For, n:l, there is no thing to proof by using

theorem (3.2). Suppose that Baer's criterion relative to A holds for all

submodul., g.n..uted by m elements for m 1n- l, there exists two elements

f ,S in R such that f(x)-xreMA for each xex,R+xrR+"'+x,-,R and

f(x,)-x,seMA fOf eaCh x'exnR, thUS eXiStS ueann*(x,R+xrp+"'+x,-,R)

&veannR(xnR)>r-s=a*v of r-u=s+v=l' For each zeN, '=li=rx,', for somg

f;eR, for each i=1,.'.,n. f(z)-zt= -f(Zi=lx,r,)-(IIl'x,r)r+f(xnr,)-(x,r')se MA'

Therefore N satisfies Baer's criterion relative to A'
Corollary (3.a): Let A be an ideal of R and M be a Noetherian R-module such

that o* 
^fN) 

+ ann 

^(K)= 
n for each two submodules N and K of M' Then M is a

fully stable module relative to A if and only if Baer's criterion relative to A

holds for each submodule of M.
Fully stable R-module M relative to an ideal A of R were characterized see

Theorlm (3.2) as those modules in which all cyclic submodules satisry

annr(ann^(x))c (x)+MA,Yxe M. It is natural to characterize those modules

ハ
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which satisfy annr(annn(N)) g N + W for all submodules N of M' The

following lemma in this direction is needed'

Lemma (:.s)' Let M be a fully stable R-module relative to an ideal A of R

such that for each xeM and each ideal I of R, each R-homomorphism

o:xI-+M can be extended to an R-homomorphism a:xR+M' If a

submoduleN of M satisfies annr(anno(N))c N +MA' so does N+xR'

Proof: Denote ann^(N) and anno(x) by B and C respectively then by the

assumption ann,(B) c N + W. Since M is fully stable relative to A,

ann,(C)g (x) + MA by Theorem (3'2)' To prove that

ann,(ann^(N+xR))cN+ xR+ ut. It is enough to show that

ann*(BOC)qN+xR +MA. Let yeannM(BnO' Define 0:xB-+M by

o(xb)=yb,vbeB. B is well-defined R-homomorphism. By hypothesis there

exist extension a:xR+M of e and since M is fully stable relative to A,

a(xR)sxR+MA. Now, YbeB,a(x)b=a(xb)= Q(v$)=yb implies that ye

N+xR +W.
Proposition (3.6): Let M be an R-module such that for each x in M and each

ideal I of R, each R-homomorphism g:xI-+M can be extended to an R-

homomorphism a:xR-+ M. Then the following statements are equivalent for

an ideal A of R.

1. M is a fully stable module relative to A'
2. annr(annn(N)) c N + W for each finitely generated submodule N of M'

corollary Q.7): Let M be a Noetherian R-module such that for each x in M

and each ideat I of R, each R-homomorphism d : xl -+ M can be extended to

an R-homomorphism a:xR+M. Then the following statements are

equivalent for an ideal A of R.

l. M is a fully stable module relative to A'
2. annr(annp(N)) s N + W for each submodule N of M'n

Recall that, at R-module M is called quasi-injective, if each R-

homomorphism of any R-submodule N of M can be extended to an R-

homomorphism of M into M (8). Observe that quasi-injective modules satisf,z

the condition of Prop. (3.6), hence we have the following.

Corollary (3.8): t-ei tvt be a quasi-injective R-module. Then the following

statements are equivalent for an ideal A of R'

o M is a fully stable module relative to A'
1 anftu@nn^(N))q N + MA for each finitely generated submodule N of M'n

corollary (3.9): Let M be a Noetherian quasi-injective R-module' Then the

following statements are equivalent for an ideal A of R.

o M is a fully stable module relative to A'
o a/tnu@nno(N)) c N + MA for each submodule N of M'n

"
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ABSTRACT
In this paper, new additive mappings are presented, such as Jordan *-centralizers'

reverse *-centralizers, and some new concepts which concerning these new mappings'

Also we will give some necessary examples that illustrate these concepts. And we will

give a relatioribetween Jordan *-ientraliiet and reverse *-centralizer and some results on

Lr.rr. *-centralizers on prime and semiprime *-ring'

INTRODUCTION
Throughout, R will represent an associative ring with center Z(R)' A ring

R is n-torsion free, if nx:0, X e R implies x:0, where n is a positive

integer. Recall thai n is prime if aRb : (0) implies a : 0 or b : 0, and

s.mlpri-e if aRa : (0) implies a :0. An additive mapping x ---x* on a ring

R is called an involution if (xy)* : y* x* and (x)** : x for all x, y e R' A

ring equipped with an invoiution 
-is 

called *-ring (1). For example of

inr-otutio, ihe first is a complex plan, and the second is taking the transpose

in a matrix ring. An elemeni x in a *-ring R is said to be hermitian if x* : x
and skew-hermitian if x* : -x. The sets of all hermitian and skew-hermitian

elements of R will be denoted by H(R) and s(R), respectively' If R is 2-

torsion free then every x e R can be uniquely represented in the form 2x: h
+ k where h e H(Ri and k e S(R). An element x e R is called normal

element if xx* :***, and if all the eiements of R are normal then R is called

a normal ring [2]. As usual the commutator xy - yx will be denoted by [x, y]'

we shall use basic commutator identities [xy' zl: lx' zly + xly' z) and [x'

yzl: lx,ylr+ y[x, zf for allx,y,z eR, also we write xo y:xy+yx for all x' y

2n tr). An additive mapping d: R+R is called a derivation if d(xy) : d(x)y

+ xdiy) holds for all puiir x,yeR, and is called a Jordan derivation in case

d(x2r': d(x)x + xd(x) is fumiteO for all x e R. Every derivation is a Jordan

derivation, but the converse is in general not true' A classical result of

Herstein (3) asserts that every Jordan derivation on a prime ring of

characteristic different from 2 is a derivation' Cusack (4) generalized

!
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Herstein's theorem to 2-torsion free semiprime ring (see (5) for an

alternative proof). An additive mapping d: R-+R is called a *-derivation if
d(xy) : O(*)y* + xd(y) holds for all pairs x,ye R and is called a Jordan *-

derivation in case d(*'): d(x)x* + xd(x) is fulfilled for all x e R (6)' A left

(right) centralizer of R is an additive mapping T: R-+R which satisfies T(xy)
: i(*)y (T(xy) : xT(y)) for all x, y € R. A centralizer of R is an additive

-upping'which is Uoth left and right centtalizer. A left (right) Jordan

centralizer of R is an additive -upfing T: R-+R which satisfies T(x2; :
T(x)x (T(*'): xT(x)) for all x e R. A Jordan centralizer of R is an additive

mapping which is'both left and right Jordan centralizer . Every centralizer is

a ltiAan centralizer. B. Zalar (7) proved the converse when R is 2- torsion

free semiprime ring .Some results concerning centralizers in prime and

semiprime rings .un b. found in (8,9). Inspired by the above definition we

define. A left (right) reverse *-centralizer of a *-ring R is an additive

mapping T: R-+R which satisfies T(yx):T(x)y* (T(yx) :x*T(y)) for all

x,yeR. A reverse *-centralizer of R is an additive mapping which is both left

und right reverse *-centralizer. A left (right) Jordan *-centralizer of R is an

additive mapping T: R+R which satisfies T(x2):T(x) x* (T(x2): x*T(x)) for

all x e R. A Jordan *-centralizer of R is an additive mapping which is both

left and right Jordan *-centralizer. Every reverse *-centralizer is a Jordan *-

centralizer. In this paper we prove the converse when R is a 2-torsion free

semiprime *-ring.

EXAMPLES
The following three example explore the relation between Jordan *-

centr alizer and * -central izer.

Example (2.1) Let F be a field, and M2(F) be a set of all matrices of order 2,

with iespect to the usual operation of addition and multiplication, and

transpose involution, then Mz(F) is an associative *-ring. Let T1, T2: M2(F)

-+ Mz(F) be additive mappings defined as

Then T1 is a left reverse *-centralizer
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Then Tz is a right a reverse *-centralizer

Example (2.2) LetF be a field, with involution *, and Dz(F) be a set of all

diagonal matiices of order 2, withrespect to the us_ual operation of addition

and"-ultiplication, and the involution *1 on Dz G) defined by

-'(f i,:E , 'rora,x'Ye F

Then DzG) is a commutative *'-ring. Let T: Dz G) ) Dz (F) be an

additive maPPings defined as

- ,,[ l,:[, N 
,rora,x,veF

Y 
rhen T is a reverse *-centralizer'

Example (2.3)LetF is a field of characteristic not equal 2, and R be F-

algebra of triangular matrices of the form:

(o o c b )

-l o 0 0'I foralla,b,c,deF.*:l o o o _rl ror a, a'

[0 0 o0)

y with

(oac-b\r-l
**:l o o 9'I foralla,b,c,d€F.

l0 0 0 -al
I[o o o o)

It is easy to verify that * is an involution on R. Define the mapping T: R

+ R as follows

、́し
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(ooob)
r(x):l o oo:l foralla,b,c,deF.-\--l lo o o ol

[o ooo)
Then T is a Jordan *-centralizer but not reverse *-centralizer.

MAIN RESULTS
In the following theorem we will prove every Jordan *-centralizer is a

reverse *-centralizers on a 2-torsion free semiprime *-ring.

Theorem (3.1) Let R be a 2-torsion free semiprime *-ring, then every left

(right) Jordan *-centralizer is a left (right) reverse *-centralizer'
' 

1o ptoue this theorem, we need the following lemmas'

Lemma (3.z):l7llet R be a semiprime ring and A,B: RxR+R biadditive

mappings. If A(x,y) w B(x,y) : 0 for all x, Y,w e R, then A(x,y) w B(u,v) :
0 for all x, y, u, v,w e R.

Lemma (3.3):t7l Let R be a semiprime ring. If a, b eR are such that axb : 0

for all x e R, then ab : ba: 0.

Lemma Q.$:lTlLet R be a semiprime ring, and let a be an element in R , if
a[x,y]:0 forallx,y € R, thenthereexistsanidealUof Rsuchthata e U

c Z(R).
Lemma (3.5) Let R be 2-torsion free semiprime *-ring, and let c e Z(R), let

T: R---R be a left Jordan*- centralizer then

G(x,c):G(c,x):0.
Where G(x,y):T(xy)-T(x) y* for all x,y e R'

Proof: We have the relation

T(*'): T(x) x* for all x∈ R.

If we replace 1+Y for x in (1) we get

T(xy+yx):T(x) y* + T(y) x* for all x,y e R. (2)

By ieplacing y with xy + yx and using (2), we arrive at

i(*-;;;iii zt:1*y*i: r(*) x* y* izr(*) v* x*+r(v) x*2

for all x,y e R. - (3)

Now replace x by x2 in(2) we get-

T(x2y+yx2):T(x) x* y* + T(y) x*2 for all x,y e R. (4)

If we Comparing (3) and (4) we get

T(xyx):T(x) y* x* for all x,Y e R.

If we linearization (5), we get

(s)

T(xyz + zyx): T(x) Y*z* a T(z) y*x* for all x,y,z e R'

Now we comPute
T(xcy+ycx):T((xc)Y+Y(xc)).

(6)

(7)
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by using (2) and (6) and comparing the tow results we

G(x,c) R G(x,c):O for all xe R. (8)

Since R is a semiprime *-ring, and G(x,c):-G(c,x), we get

G(x,c):G(c,x):0 for all xe R. (9)

Proof of Theorem 3.1 :

Now we shall compute j : T(xyzy1 * yxzxy) for all x'y'z e R in two

different waYS. Using (5) we have

j : T(x) y* z* y* x* +T(y) x* z* x* y*, (10)

Using (6), we have
j : i("y) z* x* y* +T(yx) ,* y* x*, (11)

Then comparing (10), (11) we have

B(y,x) ti*r*;*, + B(x, y) (z*x*y*) :0 for all x,y,z e R' (12)

Where B(x,y) stands for i1*y1-f0)**. Equality (2) can be rewritten in this

notationasB(x,y):-B(y,x)forallX'Y€R'Usingthisfactandequality
(12), we obtain

B(x,y) z* [x*, Y* ] : 0 for allx,Y,z € R,

Using Lemma 3.2,wehave
B(x, y) z* [u, v] :0 for all x,Y,z,rt,Y e

Using Lemma 3.3.

B(x, Y) [u, v] :0 for all x,Y,z,u,v € R'

Using Lemma 3.4,we have B(x,y) eZ(R)'

Now let c e Z(R) .Then consider the quantity

B(x,y) c*: T(xy) c*- T(y) xx c* for allx,y e R'

Since c 
-e 

z(R) by Lemma 1.1.39, Lemma 1.1.40, and the relation (16) we

arrive at

B(x,y) c*:T(xYc)- f0) c* x*
:T(xYc)- T(Yc) x*
:T(xYc)- T(cY) x*
:T(xYc)- T(c) Y* x*
:T(xyc)- T(c) (xv)* :T(xyc)-T(cxv) : 0'

Therefore,

B(x,y) c*:0 for all X,Y € R, and c e Z(R)' (17)

Since B(x,y) e Z(R) by using Lemma3'5, we get

B(x,y) B(x,Y):0. for all x,Y e R, (18)

Right multiplitation the relation (18) by r we obtain

B(x,y) rB(x,Y) :0. for all x,Y,r € R, (19)

Since'Ris a serniprime ring then from the relation (19) we get

B(x,y):O. for all x e R, (20)

´
じ
´ (13)

R。      (14)

(15)

(16)

´
、い

し
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If T(x): x*T(x), we obtain the assertion of the theorem with similar

approach as above, the proof is complete' tr

f if is prime ring, we get the following corollary,

corollary (3.6) iet R be a 2-torsion free prime *-ring, then every left (right)

Jordan *-centralizer is a left (right) reverse *-centralizer.

B. zalar in (7) proved that every additive mapping T: R-+R which

satisfies T(xoy) : T(x)oy : xoT(y) for all x,yeR, is a centralizet.In the

following proposition we will give a result similar to the above proposition,

but in case reverse *-centralizers.

proposition (3.7) Let R is a 2-torsion free semiprime *-ring, and S: R-+R an

additive mapping which satisfies

S(xoy): S(x)oy* : x*oS(y) for all x, y e R' (21)

Then S is a reverse *-centralizer of R.

To prove this proposition, we need the following lemmas

Lemma (3.8):t7l fei n be a semiprime ring and D: R-' R be a derivation,

andaeRbe
fixed element then we have:

(1) If D(x) D(V):0 for all x,y e R .Then D:0'
(z)Ita x-x a e Z(R) for all x e R. Then a e Z(R)'

Lemma (3.9) Let R be a semiprime *-ring and let a eR be a fixed element,

and let S(x) : a x* +x*a is satisff (21), then a eZ(R)'

Proof: We have

S(xoy):S(x) oy*:S(y) ox* for all x,y e R'

Gives us

a(xy+yx) * +(xy+y<) * a:(ax* *x* a)y * +y * (41* *x * a),

ay *x* +x* y * a-x* ay * -Y * ax * :0:(ay * -y * a)x * -x* (ay * -y * a).

Then from second part of Lemma3.8, we get a e Z(R)'
Lemma (3.10) Let R be a semiprime *-ring. Then every mappings T of R
satisfy (21) maPs Z(R) into Z(R).

Proof: Let c e Z(R), and let a:T(c).Then
2T(cx):T(cx+xc):T(c) x*+ x* T(c):ax**x*a.

Now we will show, S(x):2T(cx), is satisff the relation (21),

S (xy+yx):2 (T(c(xY+Yx)),
:2T((cx)y+y(cx)):2T((cy)x+x(cy)),

:S(x) y*+y* S(x):S(y) x*+x* S(y),

Hence by Lemma3.9,we get a e Z(R).

Proof of Proposition 3,7: We have

S(xy+yx):S(x)y*+y*S(x):S(yX*+ x*S(y) for all x,y e R.

Replace y by xo Y, we get
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S(x) o (*o y)*:(S(x) o y*)o x* for all x,y € R'

Now it follows that [S(x), x*]y* : y*[s(x), x*] holds for all X, Y € R and so

we get [S(x),x*] ez(R). The next goal is to show that [S(x), x*] : 0 holds.

TakeanyceZ(R).
2S(cx): S(cx + xc) : S(c)x* + x*S(c):2S(x)c*
Using Lemma 3.10 we get

S(cx): S(x)c* : S(c)x*

Therefore,

[S(x), x*]c* : S(x)x*c* -x*S (x)c* : S(c)x*'- x*S(c)x* :0
Sin.. ts(x), x*l itself is central element, our goal is achieved'' 

)si*'r-- S(xx + xx) : S(x)x* + x*S (x): 2S(x)x* : 2x*S(x)

Theorem 3.1, now concludes the proof. tr
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INTRODUCTION
In this work a series of known notions, notations and facts of the theory of

Boolean algebra, vector lattices (t,2,9), the integration theory for measures with

values in semi-fi eld (4,5,7,8) is cited. Suppose that R is the set of real numbers and

E is a partially ordered set ( E c R ) .The main results in this work is the

followingt *
Theorem I: An S -Orlicz Lattice (x, ll.llr) is a complete Laffice and an S--norm ll.llp

is order continuous.

Theorem II: Suppose that (x, ll.lln) is an S'-orlicz laffice, 0 s xntx , xn,x€X,

then F(x") t f(x).
2.The Basic ConcePts

In this section, we shall review some of the definitions and propositions which

are needed in our work.
2.1. DEFINITION (s)

A vector space i'equipped with a partial order rr<rr is called a vector lattice, if
for each pair x,y in X :

i. there is the smallest element z (denoted by xW) for which x 1z and y <

z.
ii. there is the largest element w (denoted by xny) for which w ( x and

w(v .

iii. ifx <y, then x* zSy + z for all x,y,zeX'
iv.ifx<Y and ceR*, then cx<cY'

2.2. DEFINITION (3)

Suppose that iis a S* - vector laffice. A mapping F: X -> S* is called an S'-

Orlicz modular if:
l. F(x) 2 0 for all x eX and F(x):0, if and only if, x:0'
2. F(x) < F(y), if lxl < lyl for all x,yeX '



レ

rll^ 3 6!_ -e el_g 
Hypothyroid patients ++_rrrr _.r *! .+:.p sJ Insulin resistance ddr.,,i)l Lrti^

3.F((ocx+(i-a)y)<*F(x)+(i-*)F(y)forallx,yeX,oc€S*and0(cc(
i (i is a A Freudenthal unit).

4. F(zx) < c F(x) for all xeX and c >0'

5. F(x + y): F(x) + F(y), if x,yeX and xny:0'
6. F(e x) : e F(x) for all xeX and eeV(S-) '

From the definition, we get that F(x) : F(lxl) and F(cc x) < oc F(x) for all xeX

, o.€S* and 0 < oc S i .

2.3. Note (3)
Suppose that X is an S-- Orlicz modular on a S*-vector lattice X . For all

xeX, we set

B(x): {f . S.: F(}"-tx) < i, }.is invertible}'

IfxeX,I:F(x)+i,then
F(}"-tx)<)"'1F(*)<i,

it means, thatB(x) + A.
For each xe X , we set

llxll.: inf {}, : }"eB(x)}'
2.4.Proposition (6)

For a ganach S*-vector lattice (x, ll.ll), the following conditions ate

equivalent:
l. x is a complete Lattice and the S*-norm ll.ll is order continuous'

2. Every bound above the sequence of mutuality disjoint elements from X*,

(nt)-converges to zero ({xn} converges to zero in the topology t).

2.5. proposition (10)
-suppose 

that an N-function M(u) satisfies the A2-condition with uo: 0, (i'e

M(2u) < kM(u) for all u2 0 and some k> 0), and Suppose xn,x€L*y:Lu

iit; :r.C-tqivll : 1.'r xely for some number )":)"(x)>0). The following

conditions are equivalent:

l. llx.-*ll, 
'(o) 

, 0 (respectively, llx,-*ll, "l ' O)'

Z. fr(yf(x,-x)) --iO+ 0 (respectively, p(M(x.-x)) (') , 0).

3. The main result
In this section, we shall prove an important proposition related to the order

continuous.
3.1. THEOREM- ' 

;; J:O.il, Lattice (X, ll.llr) is a complete Lattice and an S*-norm ll'llp is

order continuous.

Proof. According to the proposition 2'3, we need to

XnAXI :0 for alln* k, and Xn ( xeX ,n:1,2,"' '

Then ll*,llr (') >0.
nn

SupposeYn:I Xi : Vxi, t < i<n'
i=l n=l

show that,if{xn)⊂ X+,

し́

′）
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Then, we have, 0 S y, ( Yn+r 
( x , n:l,2,...,and by the property (5) of the S--

modular F, we have

i rtx,) : F(yn) s F (x) .

i=l

Therefore' 
F(x') 9+o'

By proposition2.4, implication2-->1, we get

F(2i x") (o) 
> o.

From the previous assertion, the element
1.:F(x)+ieB(x).

Hence
llxllr S F(x) + i for all xeX .

Since F(2 y) s k F(y) for any yeC-(Q(V)) [3], t!:i
F(Zi(x,;1< k'F(x") for all i:|,2,..' ,

from which, we get
f(Zi(x";1 (o) ,0 as n-+o for any fixed i '

Thus, using Young's inequality [2], notice that, for any yelp with

p(N(V)) S i, the inequalitY: .

l(2' x,) yl < F(2' xn) + i, take Place'

Hence
ll2' (*")llo < F(2' xn) + i,

and
llx,ll s 2'i F72i x,) + 2-ii .

From this, we get

(o)- lim ll",llo: i v ll x, llr < 2-i i , for any i:1,2," ' '
k=l n>k

This means that

(o)- lim llx,ll. :0 , i.e. llx"ll. t")-+0 
,

which implies that
llx"llr (') 

> 0.

Thus, X is a complete laffice and the S'-norm ll.llr is order continuous.

3.2. Proposition
Suppose that (X, ll.llo) is an S*-Orliczlattice,gsxntx, xn,x€X, thenF(x") t

F(x).
pioof. Since F(x") < F(xn*r) < F(x), then, there exists in C-(Q(V)) t31 an element

y : supF(x") S F(x) '
n2l

Suppose l,eS*, then
x : (1-I) xn * ), (xn + l.-' (* - x")) .

Therefore,
F(x): F((l-}") xn * l. (*n + l.-'(* - x")))

（ヽ
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S (1-)") F(x.) + ). F(x, + )"'r (x: x,))
< (l-1,) F(x") + )" (F(x,) + F(1.'1(x - x,))) '

Since F()''t (x - x,)) (o) ,0, then by theorem (3'3'9), we get

lll-'(^ - x,)llr (o) >0.

Thus,
F(x) < (1-1,) F(x,) + )" F(x,)
:F(xn) - 1. F(x,) + )" F(x,)
:F(xn)s supF(xn):y.

n>l

Therefore, F(x) : y: SUpF(x,) , i.e. F(x,) t n1x; .

n>l
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ABSTRACT
In this paper we introduce ""d 

tu'dt 

'opological.properties 

of e -

convergent of net uno nttr. in bitopological space using the concept of ,J - I - open sets'

alsosomepropertiesof,-d-clusterpointsofnetandfilterarestudiesandwefind
some characterizations of y - Urysohn space'

Keywords and phrases: Bitopology' i-9-optn sets'U-9-closed sets' U-e'

convergent.

INTRODUCTION

rhe concept of bitopological. space *i' I'i1-ii::ig::"0{ }*'{,i;?. ;1
iff, t" *il;#ffi;"p"G#Gu'J' 'und I l?*,'-Bose' 

S' and Sinha' D'

introduced the concept of ii - e -continuous map in youruiP:1--,1:",t:

open, almost closed, 
-g 

- continuous and almost quasi compact mapplngs ln

bitopologicalspaces" :-^+-r-r^ lv+ a\ rvhereX
werecallthatabitopologicalspaceisatriple(X,t,'rr)'whereXisa
nonemptysetandr,andt2aretwotopologiesonX.EversinceKelly(1)
introducedthem,bitopological,pu...havebeensubjectofintensive
investigation of many topologists'

Weusei-tocertainpropertieswithrespecttotopologyr'andr"where
i,j e\|,Z\andi+ i'By i-int('4)'i -cl(A)'we will mean the interior and the

closureofsubset,l,ofxwithrespecttotopolowt,,Ifxex,ooisthesetof
allopensubsetsofXwithrespecttotopologyr,whichiscontainsxandN..
isthesetofallneighborhoodsofxwithrespecttotopologyr,.The
ij-L-closure of ,1,(2),denoted by 'i-cl'(A)' 

is the set of all xeX for

which every closure (with respect to t,) of every open neighborhood of

412
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x(with respect to r,,we denoted by N* ) intersects .4 nontrivially ' A set A

is called ij-e-closed rf A=ij-clr(A). The ii-e-interior of A (2),denoted

by ,i -intr(A), is the set of all x e X for which .4 contains 7 - closure of open

neighborhood of x (with respect to r,). A set ,4 is said to be ii-e-open

provided thatA = ii -inte(A) . Furthermore, the complement of an ii - e - open

set is ij-0-closed and the complement of a ii-d-closed set is ii-0-open'

Clearly that every ii - e -open (ii - O - closed) is i-open (i-closed)'

A map f :(X,r1,t2)---)(Y,o,or) is said to be ii-e-continuous at xe X

if for each f .o, , f(x)eV there exist (J er, ' xe(J ' such that

f(j-ct(u))sj-ct(v).IfthisconditionissatisfiedateachxeX,then/is
said to be ii - e -continuous.

ij-e-Convergent of net

Definition 1.1t3]. Let ( x ,r1'rr)be a bitopological space .A net (xo),.n in X

is said to be i-converge to a pointx (or x is an i-limit point of(xo)oun) if for

eachU eti xe(J 1ao €A,) xoeU,Ya2ao'
Definition l.ZLet (X ,r,,,rr)be a bitopological space 'A net (xo)o,r, in X is

said to be ij-A-convergent to a point xeX iff Y (J et, s.t. xeU

1aoe.t\,)xoe j-cl(U),Ya2ao and denoted by xo-J!-+x and x is called

ij-a-limit point, and xeXis called ij-a-cluster point of the net (xo),.nin

X iff Vff er, s.t. xe(J andYaoeL,laeA,axoei-cl(U) Va2ao andis

a0

denoted bY xonx.
Remark 1.3. Let (x,t,,tr) be abitopological space and (x,),'nbe anet in

X andx e X, then
1- If (xo)o.r,i-convergent to a pointx, then (xo)o.n ii- 0 -convergent to x '

2- If (xo)o.t is ij-A-convergent tox, then x is ij-0-cluster point to(xo),.n'

The converses of (1 and 2) in remark (1.3) are not true in general' To show

that we give the following examples:

Examples 1.4.

l- Let (R,Ts,Tna;be the bitopological space where 'R

numbers ,To = {Ac R :0 e A\U{Q} and 7,,, is indiscrete

be the set of all real

topology then the net

0, since1
(-)"eru
n

ン

is l2'0 -convergent to
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but (1),., does not 1-
n

convergent to 0 since {0} e T6 onaLe t0}Vr e N '

2- Let (R,T,,Td; be a bitopological space , where f is the usual topolory

and Td is the discrete topology, then the ret s, - (n+(-l)'z)r.rv in R has 0

as a-cluster point but notd-limit point,

Theorem 1.5.Let (xcr)oel be a net in a bitopological spaces (X,r,,rr), then

i-t,4x iff every subnet of 1xo)o.rr is ij -0-convergent to x .

ii-If every subnet of (xa )a€^ has a subnet ii 'e - convergent to x, then

x,4x
proof: i)suppose that xo4x and let (xo,),.,be a subnet of the net

(xo)aer that is M q 
> L P >X where p is increasing cofinal function, and

let (l e N o, since xo Axthen there is a. e ly Such that xo e j _ cl(A)

ya2a.and since p is cofinal, then there is p. eM such that a.<*(p),and

since p is increasing, then Vp>p"hence q(p)>9(p)therefore 9@)>a.that

is P(q(p))ei-cl(U) Yp>-p. which is mean *o,ti-cl(U) Yp2p'so

*or4

Conversely: it is clear since every net in X is a subnet of itself'

ii) suppos. ttut x,is not ij-g-converge to x, then by (i) there is a subnet of

(xo) ,.t s.t. no subnet of which is ij- d - converge to x '

Now since x,is not ij-d-converge to x, then there is Uer, S't' there is no

a"ett s.t. xo e j-ct(U)Ya2a".NowletM ={/re /t:xr*i-cl(U)},then M is

a directed set , and define c2: M -> A to be the identity ffi&p, then p " p (where

p:1.->X be the net (xo),..r in X) and there is no subnet of the net pocp

which is ij-d-converge to x

Theorem 1.6.Let (X ,t,,rr)be a bitopological space and A c. x, then

i- if I is ij-d-open, then no net in X\i-cl(A) can ij-A-convergentto a

point in A.
ii- if I is ij-a-closed, then no net in l-int(A) can ij-d-convergent to a

point in X \,4 .

Proof: i- let A be ii - e -open, and suppose there is a net (xcr )oerr

X\j-ct(A) can ij-e-convergent to a point in A say ysince A

i

へ
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ij -e-open thenl is i-open then x, -\y hence there is a" e Asuch that

xo e j -cl(A) y a > a., therefore xo e i -cl(A)l(X I j -cl@)brtt that is

contradiction hence no net in X\ i-cl(A) can ii -9-convergent to apoint in

A.
ii-Since A is ii-1-closed, thet XIA is ,Y-p-open, from (i) no net in

X\ j -cl(X lA)= i -int(A), hence no net in i -int(l) can ij-d-convergentto a

point rn X\A.

The following example show that the converse of (1'6,i) is not true in

general .

Example 1.7. Let (R,7,o,7,,)be a bitopological space where {.,,is the co-

finite topology afld T,,uis the indiscrete topology ,letA=,R\{0}c-R , then

thereisnonetin R\ i-cl(A) whichis U-d-convergetoapointin Abut A

isnot e-ii-oPen.

Theorem 1.8. Let (x ,r,,tr) be a bitopological space and A e x, if there is no

net in X\A can ij-9-convergent to a point in.4, then ,a is ij-9-open.

Proof: Suppose ,4 is not ij-g-open, then ) xeA and Y(Jer, such

thatχ ∈び   j‐θ′(び)∝ И,   thus
χノーダ(υ )∈ノーθ′《ソ)∩←rヽИ),let

j- ct(U)n (x \ A) + b, Pick

θ′(θχ)={ノーθ′(び):び ∈τ,,χ∈び},then θ′(θχ)iS directed by the
inclusion

relation

, then (x1-,,111)1-,,(u)ecl(o,)is net in X\ Aand it is ij-d-convergent tox' but that

is contradiction, hence ,l is ij- 0 -open.

Theorem 1.9. Let ( x ,tvrr) be a bitopological space and AsX, then

xei-clr(A)iff there exists a net (xo)o.nin A such that (x,)o'nis

ij-a-convergenttox.
iroof: Suppose xei-clu(A),thenV (J er, and xe(J, then j-cl(U)lA+d,

pick'x,-a1u)ej-ct(U)fl1, then cl(O,)is directed by inclusion relation c and, so

(*i-",1u1)1-",(u)ect(o*) is a net in A'Now let V er' and xeV then 7-cl(V)e

一
●
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cl(O,) and xi-"t1u1ei-cl(V) Y i-ct(U)>i-ct(V) (i.e. i-cl(U)e i-cl(V))

that is (xi-as1) y"rru, e cl(o,) is ij- a -convergent to x '

conversely; Let (xo)o.tbe a net in,4such that (x"),.n is rj-p-convergent to

.r,and let (J er,,such that xeU then3a" €A'r xo e i-cl(U)Ya> a"

butxo e AYae A, then i - cl(U)fiA +{, hence x e i - clu(A)'

Theorem 1.10. Let f be a function from a bitopological space (X ,r,cr) rn

to a bitopological space (Y,o,or) , and (xo),.t'be a net in X 'then / is

ij-1-continuous at xeX iff -f(*)$-f(r) in Ywhenever the net

(xr) r.t 'je > x in X '
Proof: Let f be a ij-d-continuous at x

that f(x)eV, since f
1(Jet, xe(J st. f(i-cl(U))e i-cl(V)

1 a"eIt' )xdei-cl(U) Ya)a" ,then

f(*,)ef(i-ct(U))c j-cl(V) V a2a" thus /(x,) " >-f(*) '

Conversely; suppose f is not ij- d -continuous at x i-e.

1Vec,,f(x)eV suchthat V (Jer ,xe[J ,then /(7-cl(U))ci-cl(V) 'so

p\ck xyalute i-cl(U) , f(xyatu)ei-cl(V),then (xr-"rs1)1-cr1u'1ect(o,, it net in

x and xi-"t1u1 'i0 >xarrd thus 77x,-,,s)4/(x)then
f(xya1u)e j -ct(v) v i -cl(u)> i -ct(u.) for some i -cl(u.)ecl(o,)but

that is contradiction, hence "f is rj- 9 -continuous et x '

Lemma.1.11 Let ,il*",rpr2) (where t,,i e{1,2},i* 7is the product

topology) be product bitopological space then pr,(the projection map) is ij-

d-continues map for anY a e lY

Proof : Let (J 

^ 
e t,^,then pr;'(U 

^) 
=U.X , xU 

^and1+d

j -cl(pr^t((1^))= i -cl(ffx,xu,,) =fli -cl(x,)x j -cl(U 
^)1+o ).*a

=nx,xj-cl(u^)
).+d

一」
。

and (r, ) o*,Ax, let Z e r, such

is ij- d -continuous , then

,but x,Ax , then
・（
´
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pr(i-cl(pr^t (Ur)) = pr^(flXoxi-cl(U^))= i-cl(U), hence Pro is ii-e-

continues map for arly d e L.

Theorem t.12. Anet (xo)o..,r. ifl a product bitopological space X =ilXo
oeA

is ij-e-convergent to apoint xeX iff for each rzelt, Pr^(xo)J--+Pr^(x)

inX1.
proof: If x,-E->x inx, and by lemma (1.11) pryis ij-e-continuous, then

pr^(x")JL--> pr/x) by (1.10.) , for eachl. e A .

Conversely; suppose that pr^(x,)--L+ Prt(x) for each l. e A.now let

U = fI (J1be an i basic open neighborhood of x in the product bitopological
l,eA

space where Ux = Xx for all but finite say Ur, ' Xxi i =1,",n there is o;

such that whenever d, ) di, pr^,(xo) e j - cl(U 
^) 

, thus if cr. is picked greater

thanallof o1 ,...,an,wehave that pr^(x,)ei-cl(tJ^) forall cr)oi itfollows

that x,.IIi -cl(tJ^)= i-cl(llU )=i-ct(U) for all c)oi and hence that
)'e/t xelr

xo--%xin the product bitopological space X '

ij --e-Convergent of filter

Definition 2.1.14]Let (x ,r,,rr)be a bitopological space . A filters in X is

saidto be ii-,-convergentto apoint xeX iff VUeN,, i-cl(U)e3 and

written as S--l-+ x, andx is said to be ij -e -cluster point of a filter 5 iff

V (J eN,,,i -ct(U)fiF *0 V Fe 5 andwritte'u'=J"'

Clearly that every i- limit point of a filter is ij-e-limit point of that filter and

every i cluster point of a filter is ij-a-cluster of that filter but not conversely

as it is shown in the next examPles:

Examples.2.2
1- Let (R,T_,T*d)be a bitopological space and s = {ft} be filter on.R, then

J 'ju >O but 3 is not i-0- converge to 0 with respect to Tl,since

R\{UeN,nbutR\{1}e5.
2- Let (R,To,T,,d)be a topological space where R is the set of all real

numbers and4 = \A c.R : 0 e /)U{0},let A= 1t1 and 5 = {B c X : A c. B\filter

"

・ヽ）
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onR,then   gIOo since∀ び∈Ⅳ,0(プーθ′(び)=R)∩ B≠ ψ∀ β∈3 but O is

notノ‐Cluster point to S Since{0}∩ ∠=φ and(0}CNo。

Rernark 2.3.Let(χ ,τl,τ2)'(y,σ l,σ 2)be bitOpological spaces, 3 be a fllter

ln χand χ∈」F:

1‐ If 5斗χ,then 3∝χ.

2‐ 5貿χ iff χ∈」―ε′θ(ν ),∀ν∈5。

3‐ If 3-―些生→χ,then every fllter flner than 3 also」
―θ―COnvergentto χ.

4-Let/be the set of all fllters in χ ,which areグ ーθ―cOnvergent to sorrle

pointχ ,then∩ {3:3∈ /}iSグーθ―COnvergent to χ .

5… If 3 is fllterin χ and/:χ→ y be a function,then

/(3)一望→ツ(∈
y)  iff   ∀/∈ Ⅳ夕,ヨン∈33/(ν)⊆ ブーε′(/)  iff

/~1(プーθ′(/))∈ 5・

6-Let(X,τ l,τ2)be a bitOp01ogical space and 3 be a fllter in 
χ,then s has

χ as anヴ ーθ―Cluster point iffthere is a fllter r in χ Which is flner than 3

and which isヴーθ―COnvergent to χ。

Theorem 2.4.Lct(X,■ ,τ2)be a tOpo10gical space and /⊆ X, then

χ∈クーθ′θ(И)iffthere is a fllter 5 in X such that И
∈3 and 3-χ

Pr00,     Let      χ∈ヴーθ′θ(И),      ∀び∈Ⅳ
",ノ

ーε′(υ )∩И≠ψ

and 3。 ={ブーθ′《ソ)∩И:び ∈Ⅳ魔} iS  a  fllter  base  ,since  if

ノーθ′(び 1)∩И,ノーθ′(び2)∩И∈5。 ,υ l∩び2∈ Ⅳ″andノ
ーθ′(υ l∩び2)∩И≠ψ,then

ノーθ′(び l∩び2)∩И⊆(ノーθ′(び1)∩И)∩ (ノ
ーθ′(び 2)∩ /)'then go is fllter base to a

fllter5={B⊆ χ:∃υ∈Ⅳ所D(プ ーθ′(び)∩И)⊆ B},Since

∀び∈Ⅳょ,ノーθ′(び )∩И∈5。  thenノ ーθ′(び )∩И∈3 and sinceブ
ーε′(υ )∩И⊆И,

thenИ ∈3 andノ ーθ′C)∩ И⊆ノーε′(び),thenノ ーθ′C)∈ 5,that is 5-二→χ

Conversely:‐ Letび ∈Ⅳ″,Since 5-」型生)χ ,thenノーθ′(υ )∈ 3 and Since/∈ 5,

then Ji― θ′(び)∩И≠ψ hence χ∈ヴーε′θ(И )

Remark 2.5.Let(χ ,τ l,τ2)'(y,σ l,σ2)be bitOpological spaces, /:χ →
y

be a function and 3 be a fllter on χ,then /(3)iS fllter on / generated by

the fllter base{/(F),F∈ 3}・ that is/(3)={F⊆
y:∃二∈3A/(F)⊆ F}

Theorern 2.6 Let (χ ,τl,τ2)'(y,σ l,σ2)be bitOpological spaces and 3 be a

fllter in χ, then /:χ →y is an J― θ―COntinuous at χ∈χ iff

/(3)-2生→/(χ)Whenever 3-χ .

、【
　
´
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Proof: Let V. N,/(,) ,thatis /(x) eV,thenthere is l4 eo, suchthat f(x)eW

a1d W qZ,since f ii-d-continuous at x, there is (J er,,xe U such that

f(j-cl(U))=i-ct(W)and since 3 'i0 >x, then f(i-cl(U))e/($then
j - cl(W)€,f(5) hence j - ct(W) c j - ct(V)€,f(3)therefore f(3)--!!--+ f(x)'

Conversely: Suppose that for any filter 3 on X such that 34x,
fq5)-!-+f(*),tlt s" ={i-cl(U):Ue N*},then s"isfilterbaseandlet 3 be

the filter generated by S",then f(io--|/2-->/(x),(since3 
iie >x)' Now let

V eo,such thatl(x)eV, then i-cl(V)ef(s)hence there is FeSsuch that

f(F)e j-cl(V), andthere is l4 eN,,such that i-cl(W)e F

Theorem 2.7. A filter 5 is rj-o- convergence to x" in 1f]X,,r1,tz) iff

pr, (g4pr, (x.) in (X,,rro,r2o) for each cr, e A.

Proof : If 3 'd >x. in f[Xo since pr, is ij-d-continuous foreach aeA
oeA

一
し

(by lemma (1.11)), then pro\)-L> pr, (x.) in

Conversely; supposQ Pro\)-r!-->pr, (x.) , for

Xe for each o e A (2.6.) .

each o e A.Let U:flu, be
aelt

Uo= Xo, for all butan i-basic open neighborhood of x. in IIx" , then
oeA

finite Say (Jo, CX., where Uo- i-open neighborhood containpr,-(x.) , for

each k =1,...,n .

SO, ,l -cl((J,r)e proo,(S) , fOr eACh k=1,...,n , and henCe pr,r(F)c j-cl(U"r)

for some 4 . i ttren 0f, e 3 and D,ro.II;- cl(U,), So ./ -cl(U)e 5, thus

>
3 'je > x".

一
．

一
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Definition 2.8. [5]
i-If (xo)o.nis a net in

of the sets

bY(xo)o.a,.

Vol.2l, No 6,2010

X,the filter generated by the filter base S.consisting

Bo. = {x, : a>- a.},a. e A is called the filter generated

ii-If 5 is a filter on X,let As={(x,F)zxeF eS}.Then A5 is directed by

the
relation (x1,4) < (xz ,F) iff F2 c F1, so the map P: As e Xdefined by

P(x,F\= x is a net in X.It is called the net based ons '

Theorem 2.9.Let (X,tt,rr) be a bitopological space

i-If 5 is a filter in x , then 34x. iff the net based on 5 is

ij-d -convergent to x"

ii-If Sis the filter generated by a net (xo)o.n , then x,t2--t" i11

34x.
Proof:
i-Let U€No. , then j-cl(U)e5 , pick, pei-cl(U) , (p,cl(U))eA3 , and if
(q,j_ct(F))>(p,j-ct(u)) ,then qect(F)ccl((I) .Thus the net based on 5

convergent to x"

Conversely ; suppose the net based on 5 ij-O -convergent to x .LetU € N, ,

3 (x.,F')e A.)r(,.,r.) ei-cl(U),V (x",F)2(x',F') ,then x. eFcF* 'Now

F.sj-cl(U) or F'ci-cl(U) .If F'ci-cl(U) , then

1 peF', pei-ct(U) , that is (p,F')eAs and (p,F')>(x',F') but

x(,,r.) e i -ct(U), then F* must be belong to i -cl(U) therefore j -cl(U) e3

, hence 3 ue >x. .

ii-Let xo-4x" and(l€Nilthen I o.€A s.t' xoej-cl(U) v aZa",

then 7 -cl(U)e 5 that is 5/+x. .

Conversely; let 34-+x. , to prove that xo4x" , let (J eNo" +
j -cl(U)e 3 , then 3 Bo. e3. ) Bo. c i -ct(U) (where 5.is the filter base of

5)then xo e i'cl(U) V a) a., hencexo "t >x"'

Theorem 2.10.
i-A net (xa)ae,^. has x as a ii-d-cluster point iff the filter generated by

(xa)cea has x as a ii - 9 -cluster point.

ii-Afilter 5 has x asa r-d-clusterpointiff anynetbasedon 5 has x asa

420
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y-P-clusterPoint.

Proof: (i) Suppose *""J*-LetUe No and Bo.e(r ,3 aelt' ))xdei-cl(U)

whenever a2a., but x, eBo. ,thus 7 -ct(U)nl,.+/'Therefo'" g''J* '

Conversely; Suppose gr|* .Let (l eN,, and a"e/t, thenT -cl(u))B'.+0'
i0

i.e. I xo e i -ct(U) afld Bo. @>a.) ' Thus xo&x '

ije

ii- Suppose S.cx .LetU eN,, and I. =(x.,F.)eA5 ,then i-cl(U)lF'+$'
Pick x'e j-cl(U)np" , then l.=(x',F.)eA5 , X>I" and x'^ei-cl(U) '

thus the net based on 5 has x as a 7 - g -cluster point '

Conversely; Suppose the net based on 5 has x as a ij - d -cluster point 'Let

(JeN* , FeS and I.=(x"rF")eAs , for some x"€F' ' then

3 ).=(x,F)€A. ,) x ei-cl(U) , whenever l'>l'" but xeF" ' thus

x e j - cl(U).lF. . Therefore, the result is satisfied'

Definition 2.11. A bitopological space (X,t,,rr)is called ii-Urysohn space

iff for every x,yeX s.t. x+y there areu€No' ZeNrsuch that

j -ct(U)fi i -ct(V) = Q

Examples:-The treble (R,T,,T) is 7 -Urysohn space where R is the set of all

real number, IJ is usual topological space and D is discrete topological space

but the treble (R,7,,7",) is not ulUrysohn space where 7"'is cofinite

topological sPace

The following theorem is a useful characterization of ii -Urysohn space'

Theorem 2.12. Let(X,r,,t2) be a bitopological space, then

statements are equivalent:
1) x is ij-Urysohn sPace.

2)Everyij_e.convergentfilterinXhasauniqueri-?llimit.
3) The diagonal A= {(x,x): xe X} is ii -0'closed in XxX'
Proof: (l=2) Let x be ij-Urysohn space and let 5

X ij -d - convergent to two distinct points x

j-ct((J)g3, i-cl(V)g3 V (J eN,, and V eN,r, sinceX

space, then there exist i-open neighborhood M of

the following

be a filter in
andy, then

is 7 - Urysohn

xand i-open

i
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^

neighborhood Nof y, suchthat i -ct(M)ltj-ct(N)=o that is contradiction

since .i -cl(M), j -cl(N)e5, hence 5 has a unique ,-'-limit point '

(2+3) Suppose A is not ,-B-closed, hence by ( 1'8) , there exists a net

((xo,xo)) in x\i-cl(x \A) c A which is v-d-convergent to (x'y)in

(XxX)\Ai.e. x*y and the net (ra) is a net in X ,-A-converge to both

x and J) ,which impossible hence A is, - A -closed'

(3 + l)Suppose A is y-d-closed 'If x*vin X , then (x,r)e A , and hence

there is an i-basic neighborhood Il xv in X x X such that'

j-cl(Uxv)r|L=0. But then j-cl(U) and j-ct(V) are disjoint

neighborhoods of x and .v , thus X is v - Urysohn space'

100:129-137(1986).
3.Shafe M.E.El"Pairwise weakly Hausdorff space" Archivam Mathematicam

(BRNO) Tomus,41 : (281-287) X2005).
+.s", s.r. Mukherjee M.N. .'on extension of certain map from a topological

space to a bitopological space" Indian J.Pure appl'Math'25,(5):507-511 may

(tee4).
i. WiiUra, S.,"General Topology" Addison - Wesley, Inc', Mass' (1970)'

l.Kelly
(1e63).
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ABSTRACT

The main purpose ofthiS paper is to extend the results in(1)WhiCh include some results in

the case of starshaped subset of Banach space to guarantee the existence of COincidence and

flxed points in the case ofnon― starshaped subset ofBanach space.

INTRODUCTION
Let X be a BanaCh Space,M be a closed subset of X and CB(M)iS the

collection of all nonempty bounded closed subset ofX.

If T:M― CB(M)and   /:M一→>X be maps.Then the map T is said to be i
nonexpansive(2)if

H(し ,T(ッ ))≦ lrX~ル‖.
Where H denotes the Hausdorffmetric on CB(X).

DerlnitiOn(1・ 1)(2)

Thetwo maps/and g On x are said to be cο ″″″″ifttχ =y for allχ .

Derlnition(102)(1)

Let X be a linear space.Ap― norm on X iS a real valued inction l‖ p°
nx

り      with O<p≦ 1,satistting the following conditions:
1-lχ 鵬≧O and lχ 雌=0⇔χ

=0。

2… 1鍬 雌=IJp.lχ 鵬
3…
lχ
+ノ 雌≦lχ 鵬十1ノ 雌

for all χ,ノ ∈X.The pair(X,|・ lp)iS Called a p‐
normed。

Deflnition(103):(4)

Let f be a single valued rnapping on a p‐ norrned space,0≦ρ≦l and T:X-2X

尾罫81罵蝋電:itA∬夢露島驚里1`°
ttε滋″“′Ott」 fmdT rnpty subset of X,We denote the

set ofan coincidence points ofT and fby C(■ηT)・

い

う
４
”
十
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Definition (1.a): (1)
Let the maps f and T as define above. Then they are said to be R-

subcommuting ifthere exists a positive number R such that

H(r(/ (x)) -f r(x )) = |il*tt, ) + (l - kh -f*ll

for all xeM and fre(0,11, where/(q):q.

Two maps T and f are said to be R-weakly commuting if there exists a

positive constant R such that, for each xeM
H(r(/ (x )) -f r(r ) < R lfr - r, ll

Definition (1.0: (a)

Let M be a subset of a p-normed X, 0<p<1, M is called star-shoped with

respect to a point qeM if
(1 - f) q + b eM for each xeM, 0<t<1. t

Definition (1.6):
Let X be a p-normed space, 0<p3l and M c X, T:X+X be a mapping we

say that M has ProPertY (A) if
i. T:M->M,
ii. (l - k,)q+knTxeM,
for some qe1.7^ and a fixed real sequence .-kn) (0<&,<l) converging to 1 and for

each xeM.

Definition (1.7): (5)
A self mapping of a linear space X is said to be affine if for al x, y in X and

for any 1., 0 <1.<1, f ()'x+(l - I)y) : )"f (x) + (l-l')/(v)' A

Now, illustrate that every star-shaped set has properly (A) but the converse is

not necessarily true, we give the following example (special case):

Example (1.1):

Consider X: D 2 with p-nonn lltr,r)ll, : lrl+lyl,0'p'1 and M: A t'r B

u {(1,0)}, where

A: {(0y) :y e [-l,l]]
1

B:{(1 -- .,0):n € ! }n+l
YqeM,(l-)')q+l.xeM.
T:M 

-+ 
M as define
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T (x,y)=

(0,一ッ)

(0,1-井 )

(0,1)

;(χ ,ッ )CA

;0,ッ )∈ B

;0,ノ )=(0,1)

ifσ =(0,0),then

た′=1-万
下T<l andた

′-l as 4-∞ ,∀ (χノ)∈ C

(1-た″)(0,0)+た″TOノ)=た″Tαノ)⊂ M
Thus properサ (A)satiSfles but not star‐ shaped。

Theorem(1。 1):(6)

Let X complete metric space and T,/be R― weakly commutat市 e,T(X)⊆ /(X)

and T is/― contraction.IfT or/continuOus.Then F(T)∩ Fび )≠φ.

2。MAIN RESULTS
The theorems from[1]to be generalized are the following:

Theorem(2。 1):(1)

Let X be alBanach Space,M be a closed subset of X which is star― shaped with

respect to a point 9∈ M such that/(M)=M and/(9)=9・ Let T:NII―CB(M)be an

f―nonexpans市e map which R‐ subcommutes With/such that¢ T)M iS C10Sed and

T(M)iS bOunded.If/is a COntinuous afflne map,then C(/∩ T)≠φ・

Theorem(2。 2):(1)

Suppose that M,メ T and,satistt the aSSumptions oftheorem(2.1)and that

/←)∈ Tα)impliesthat lim/6)(χ )e対 stS・

…(2.1)

Then T and/haVe a common ixed pointin M.

Our flrst result is the following:‐

Theorem(2.3):
Let X be a Banach space,NIIbe a closed subset of X which is has propeJy A

with respect to a point?∈ M such that/(M)=M and/(2)=2.Let T:NI― CB(M)

be an f― nonexpans市 e map which R‐ subcommutes With/such that¢T)M iS C10Sed

and T(M)iS bOundedolf/iS a cOntinuous afflne map,then C(/∩ T)≠φ・

Proo■

Deine the multivalued map J′ by(J″ :M― CB(M))
J″α)=(1-た″),+為 TO)・

ヽ
シ

‐
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Then,for each″ ≧1,J″ maps M into CB(M)and J″(M)⊂ /(M)。

H(Jバrχ),/Jメン))=H((1-た″)9+た″TOらの,(1-れ),十
た″/TO))

=た″H(Tびχ),/Tα))

≦た″
耳
牌″T(χ )+(1-た″ンー/X‖

=RIJ″ (χ )―ル |,
and J″ and/are R¨weakly commutttiveo Weakly commutative maps corrlmute誠

coincidence points,and are therefore weakly compatible.For eachノ
∈M

H(J″ 0),J″0)II占
1融場 ↑7))

Hence,T″ iS/― contraction and T″(M)⊆ M=/(M)by theOrem(1.1),T″ ,/has a

ixed point,∀ ″cN.Then∀ ″∃χ″=/0″ )∈ TX″・By deflnition of T″ o″ ),∃ッ″C

Tχ″ such that

/0″)=(1-た″)9+た″″

/α″)一ツ″=(1-た″),一 (1-LDノ″

=(寺 -1)。 一
ツ ″ )

=(ナ ー 1)。 一 /← ″ ))・

Since T(M)⊆ M,T(M)iS bOunded and/← ″)∈ T″χ″∈M・

Wc have‖ /←″)l bOunded.

Byた″―)1,we have l/(1")一ノ"|=(ず|-1)。
一/∈ "))goeSt0 0 as n―

)(Ю .

Now as/0″ )一 ル ∈ び 一 T>″ andび ― T)M iS C10Sed,we have O∈ び ― T)M,hence

∃z∈ MD/●)∈ T● )・ Then c(/∩ T)≠φ。■

Theorem(2。 4):

Suppose that M,メ T and,satistt the aSSumptions oftheorem(2.3)and(2.1).

Then T and/haVe a common iXed pointin M.

Proo■

From theorem(2。 1),there e対 sts a point xO∈ M Withノ澪oCTOo).SinCe/is/‐

nonexpansive,and/iS COntinuous and so is To Since/and T are R―subcommuting,

they are compatibleo The continuity of/and T implies that they commute at

棚 憮 職 滞 に 1亀 ¨ 価

′=lim/″χO∈ T(′ )
″―→∞

But,since/iS COntinuous,

|り

″
χ O=|ヅ び

″~lχ

 O)=/(′ ),

and′ is a commOn ixed point Of/and T ■
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Clearly commuting map implies R-subcommuting, which implies R-weakly

commuting. We now show that these implications are proper.

To show that there exists R-subcommuting operators which are not
commutative, consider the following example.
Example (2.1):

Let X:[0,1] with the norm the absolute value ,Ix:bx,0< b < l. Define T on X

s.t. Tx :L*'. Then I and T do not commute since tl*:L*2 andlTx: L*' 
.

222
We will ,o* r,hroy that I and T are R-subcommuting. For xeX, since 0eF(I),

lrr, -ITxl=9-{-1r-b),2

It<rx + 0- k)p- L l = lo).' + o -o*l
:}\/,,12 l

=batz - kx\2' /

Therefore we need to find a positive number R such that

b'x' 
1r- b) < rll4rz - kx)2 \ / 'k'2

The above inequality is trivially true for x:0.
For x > 0, it is equivalent to
kbx (t- b) < R(2- kx)
This inequality will certainly be satisfied for all 0,-x, k < I if b (l - 6) < R.

The following is an example of a pair of maps which are R-weakly

' commuting, but not R-subcommuting:
Example (2.2):

Let X:[,m] with the norm the absolute value ,Tx: x2 andlx:2x - l.
Then lrr, - ITxl: 2@ - 1)2 and lr, - nl: 1x - l)'.
Consider

I tI, - ITxl < nl rx - Ix l, i.e.,

2(x - t;2< R1x - t;2

This is true for any R ) 2, and T and I are R-weakly commuting.
Now, consider

ドレーⅡχl≦テレTχ十(1-レーレ|,上Q,
2(x-1)2≦ 1整

|た
χ
2+(1-′

り(1)-2χ +11

=:}|たχ2-2χ +2-た
|
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Coincidence Points of Two Maps In Banach Spaces

The right hand side vanishes whenever

bcz -2x+2-k:0, i.e.,

2-k
forx =-___-::-,orx:1.

k

Zena

Foranyk<l)x---;', 
,o ,1, the inequality is violated. Therefore T and I are not
k

R-subcommuting, and the inclusions

R-weakly commutative are Proper'

between commutative, R-subcommuting, and

REFERENCES

1. Rhoades, B.E., on Mutlivalued y'Nonexpansive Maps' Department of

Mathematics, Indiana University, B loomington, 19 :89 -92(2000)'

2. Latif,A., , A Result on Best Approximation in p-Normed Spaces, Arch' Math'

(Brno), 37 :7 l-7 5(200 I ).

3. Bano,'A., Khan, A.R., Latif,A., coincidence Points and Best Approximations

in p-Normed Spaces, Rad. Math', 12:27-36 (2003)'

4. Song, Y., Common Fixed Points and Invariant Approximations for

Generalized (f,g)-Nonexpansive Mappings, Heran Normal University,

P.R.Chain, 2(2) :17 -26 (2007)'

5. Zeidler,n., ItSAO;, "Non Linear Functional Analysis and Applications, I'Fixed

Point Theorems", Springer Verlage, New York, Inc'

6. pant, R.p., Commin Fixed Points of Non-Commuting Mappings, J'Math'

Anal. Appli., 188 (2) :436-440(1994)'

428



AL- MustansiriYa J. Sci
Vol. 21, No 6, 2010

The Escape Time Dimension of the Fitled Julia Set

,Adil Mahmood Ahmed,2Abdul Al-Samee Al-Janabi and 
2Arkan Jassim Mohammed

lUniversity of Taiz-College Of Science- Yemen

24l-Mustansiriah University - College of Science- Department of Mathematics-Iraq

,.*: i.+^jrlF iL-l-:+ ii-s:^ll ,:1;-,*Jll * f,,SI.+ a+>u d$: ,o ''' -lll ll-t ,,, f i$
i- Ur* *-, o-r$.f, rS$t cjitr -tEjll J"l,i+ elJi3 (Escape Time Algorithm) +:-,*ll drj AJ^iJlF

(DE)甲り           |こ う  `          ・ 1`エーーーー_____―ユJI(IrE, ?J--
*r'* ur+: rj-.r (Escape Time Fractals) +-uCl J''j el+JrJl (Escatrpe Time Dimension)

i,Al = * 
' 
-. il;n-rr f.: i + C elhll e^ iii-:^ll (Filled Julia Set) Fc iji*ll lrlr+ i-r'+'l +:xll

Dr6.(f.)) = 6iur-3 tlt . n crl-,l-F:ll.Jsl-, q(f.t"r) Jt +r-*tl .l j t+ ur=3 cJ'lS3 + c, c eC

DuG"(f.t"l))

ABSTRACT
Our objective in this paper is to invent a new method for counting the dimension

of fractals constructed by the Escape Time Algorithm using the method of spreading the

points inside the proposed window and we call this dimension the Escape Time

dimension of the Escape Time fractals. We find the Escape Time dimension of the filled

Julia set F. (which hai not be evaluated before) associated with the function f.: C

___+c defined by: f. (z) =* + c, where c e c. And we also find the Escape Time

dimension of filled Julia set( !, (f"t"l) ) associated witn fjnl, for each iteration n. And we

find that Ds(F.(f.)) = Or(4(f"t'r)).

KEYWORDS: Fractal geometry, Fractal dimension, Julia sets ,filled Julia set'

INTRODUCTION

An algorithm called the Escape Time Algorithm will be introduced and

the fractals (images) produced by this algorithm, are coined as the Escape

Time Fractals because the colored contours indicate the time required for the

orbit to escape from the region.

The Escape Time Algorithm can be applied to any dynamical system

of the form { R';f}, {C; f}, or { i ; f}. We needs only to specify a viewing

window W and a region V, to which orbits of points in W might escape. The

result will be a "picture" of W, wherein the pixel corresponding to the point

z is colored according to the smallest value of the positive integer n, such

that f h1(r) . V , where f tnl be the forward iterates transformations of f
defined by :

fpr(r) =z,f1r)721=f@), ...,1tn*rl1z) = fof tnl17) = f1f t'l1z;;, for n= 0, 1, ....

９う
４
′
■

‐



The Escape Time Dimension ofthe Filled Julia Set

Adil,A卜Salnee and Arkan

軸遣∬11。官L∬与観諸L」胤五,漱nF硝雪::彗∬1鷺
諸驚鷺撃稔鳳濯昭霜:T麗琥魁F魁認 T:器:酬:
・°nl[罵』驚T」ビ'iTI譲盤:壌讐乱mメe when m=2Ld o,D
and(C,d),reSpect市ely,denote the coordinates of the lower left comer and

illed rectangle W⊂ R2.Let M be a

pointsin W by:

)rp,q=0,1,… .,NII。

These points will be represented by piXels on a computer graphiCS display

deviceo We compare the orbitS{f〔
n](ll,ql:「

llliliFl:11::ill[:ill

:il _ヽ欄L鶯     ;ilitillil,p:|]II「稚We  cOmpute  a flnite  Set  of

鶯鯰 蹴 黒ム器∬淑'I淋
1ly舞‖鷲
・
」軋ユぜ

Ⅷ
el淵
譜ぶ1搬
鮮 i脳帆:榊揚It盤麗冨

=:L∬
竃q:よl胤ご

thatが
n](xp,q)∈ V,and then the COmputation passes to the next Value of(p,

q)。

In our work,We Will Consider all colors except the black to be a white

麗胤F驚淵 幣♯]]Ь冨掛lttlttI蜘憐colored black. SO, We have a close

)¢ V,for all n≦ numits}

s black point}.The Set A is Called the

Escape Time Fractal。 (1)
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PRELIMINARIES
Definition 1 : Let (X, d) be a complete metric space. Then H(X) denotes the

set whose points are the non empty compact subsets of x. (2)

Definition 2: LetA e H(R') and let N(A, e) be the smallest number of m-

dimensional boxes of side length e, required to cover A. Then the box-

,. [,ntrto,"lll
counting dimensions of A is defined to be D (A) =n\- ,"6:l

We will use the notation D = D (A) and we will say "A has box dimension

D".(3)

Theorem 1:( Box counting Theorem ): Let A e H(R'), where the Euclidean

metric is used. Cover R'iy closed tquut. boxes of side length (112")' Let

N,(A) denote the number of boxes ofiide length (112") which intersect the

attractor.

If D (A) = ri,n{h(1ri-(=1 
))},trr.n A has box dimension D'(3)

LL v \tt/ ;-;L ln(2.) )'

FILLED JULIA SET AND JULIA SET

Definition 3:Let c be any complex number and f is the complex function

defined by: f.(z) -- r' +.. ftr. smallest closed set in the complex plane that

contains all repelling periodic points of f. is called the Julia set of f" and is

denoted by J., that is

J. =cl{ zeC:ftfl"fl'fril>l,and f"t'l(r) =z,rt=1,2,"' '\ 'We mean by cl' the

closure of the set. (4)

Theorem 2:If lzlr l.[* 1, then the orbit of z for f. is unbounded ' (4)

Definition 4: The filled Julia set for f.(z) = 22 * c, where c is a complex

parameter is the collection of complex numbers z, whose orbit under f is

bounded, and denoted by F.. That is: F"- {zeC:limfj"'(,)+oo}'F. is a

closed set in the complex plane, and F" = J.,that is, J. is the boundary of F.

.(2)
Definition 5: Let f"(z) = r' + 

",where 
c is a complex constant and r(c) = max

{1.1, ,}. Then, r(c) is called the threshold radius of f'' (3)'

From above theorem, we observe that if for any z €c, lfi"'(')l > r(c)

for some positive integer n, then the orbit of z escape to m and consequently

z * F 
".Based 

on the ubor. remark, we now introduce escape time algorithm

to generate F". As in introduction ,picture a square grid centered at the origin

´
十

蓼



The Escape Time Dimension of the Filled Julia Set
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with the side of length r(c). we fix the maximum number of allowed

iterations to be N. Then, for each z in the grid,

1. If I fj'l (r)l > r(c), for some n < N, color the point z white'

2. If lfj"1 (r)l < r(c), for all n ( N, color the point z black.

The black points provide approximation of the filled Julia set F., that is,

F 
" 

= {z e c : 
{l 

rl"rtr) l}:, tt bounded} 'See figure -l

Figure -l:The filled Julia set F., c = -0.1 + 0.8i.

By (ETA.BAS) computer program listed in appendix, we can generate

the filled Julia sets.

Theorem 3:Let f.: e--+ C denote a polynomial of degree greater than l.
Let F. denote the filled Julia set of f.. Then F" is a nonempty compact subset

of C; ihat is, F" e H(C). Moreover, f(F.) =F. = f-t1f .;. 1t;.
Example l: Let the function f"= 1.1 : C-) C, be given by the formula:

f.=r.r(x, y) = (x2 -y'- l.l,2xy),for all (x, y) eC.

DefineV by choosingR=4, and letW= {(x, y):-2 (x ( 2,-2<y <2\'

The result of running the Escape Time Algorithm, with V, W and f, thus

defined, is

shown in figure -2The black object represents the filled Julia set Fc= l.r.

^

（
ヽ
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Figure -2:The black object represents the filled Julia set Fc=r.r.

THE ESCAPE TIME DIMENSION

Now, we invent a new technique for counting the dimension of some

fractals that are constructed by the Escape Time Algorithm. We call this

dimension the Escape Time dimension.

Consider a function f : R2----+ R2, and let A be the Escape Time Fractal

(set formed by the Escape Time Algorithm) with parameters (a, b), (c, d), R

and a numits = N determined by the function f as defined in the introduction.

In order to find the dimension of the Escape Time Fractal A' First, we

divide by taking e ) 0, such that e= 9-3 = 9:!, where M1, M2 eN'
Mr M2

By using the Escape Time Algorithm to count N(A, e), which is the number

oi ,qrui.r i, this grid that meet A, and by definition (1), we find

:D- (A) - ln($t(A'er)) 
,Lr' ln(l/e'))

if we increase both M1, Mz (that is, to decrease e,) and we use again the

Escape Time Algorithm to count the new N(A, e) and we find

D^ (A)-ln(9r(A,ez)).This will form a sequence {o,"(a) : n € N}. If
L2' ln(l /e2))

lim D. (A) = D, this is box counting dimension of the Escape Time Fractal
n -+co

A. As an example, suppose we try to approximate the box-dimension of the

He'non attractor As, So/, with the grid shown in figure -3'

「

1/20C詐

‐

Figure -3:

力
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We notice that the number of squares that intersect Au is

approximately 100. If we let e equal the height of each squares, then e =

l/20, so that
h(nr(An,e)) 

= 
In100 p l.58.However, it is known that D(AH) = 1.58.

ln(l/e) ln20
In this method, a sequential scanning is made to all points in the

window W by using the Escape Time Algorithm, and when we changed e,

we have a new partition and we neglect the last partitions. So, we invent a

new technique io find the Escape Time dimension of the Escape Time

fractals. In this method, a separate scanning to a point inside the window W

is used, starting from the center of the window and separate this point to the

whole region W. fnir method is better than the box counting dimension

method in it. time speed, efficiency and without neglecting the previous

steps .

ESCAPE TIME DIMENSION ALGORITM
(i) Standardize the coordinates, such that the window

W= {(x,y) e rtr :-2<x,-2,-2<Y<2\.
(iD Using double binary tree method in the Euclidian plane to find the

coordinates of the points in the window W, such that each binary tree will

form a coordinate in one dimension by taking en = l-', o = 0, l, " ' '

Then, each point (xi, Yi) in the window W with the following

coordinates:

(-r ,1), (-1, -1), (1, l), (1, -l), (-i,-i),?i,-;),(-i,r)'(-i,i),

(-:,'), (-t,-;), (+,;) , (-:,1)' G,-;)' (i'j)' (;';) ' (;'1)'

(i,-1), (;,-;), (i';), Ga, ?'0,-1)' (-i' 
j)' (-i,-i)' (-i,-i)'

(-i,i), ?i,i), ?'^,i), (-1,'o), (-i-i)' (j,j)' (j'-i)'
t ; ;), (j,;), (j,i), (j,;) , (-i,i)' ?i-i)' (-i'j)'
(j,j), (-i,-i), (j,i), (-i,i), (-i,;) ' (-i,i)' (j'-i)'

‐
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し

[-i,j), (j,-i), (_;,-i), (+,;)' (-i,i)' (-1';) ' (-;'i)'

i;,;), (i,j), (;,-i), (i,+), (i,i)' (i'i)' (;';)' ?i'i)'

i; i), (1,-;), (1,-i), (1,_;), (i,;), (i,1)' (;';) '(i'i)
[;,-i), (;, ;), (;,-i), (;,_;), (;,;)' (;'i)' (;';) '(i'i)'(i'-i)'

(i,-i),(i,-i),(i,-i),(i,i),(i,i)'(i,;)'(i'i)'
and so on which will form a new window, denoted by Wo c W'

To find the formula for the sequence of these points, we will use the

sum in the following way for the program:

+1+1.-L.-Lt-l-+'..+ 1'
2 E= Qf 

-d ' "': (2)n -"'
(iii) By using the Escape Time Algorithm on this set of points in these

window (not alt) will form a set B alnr.O by: B = {(*, y) e Wo : Cnl(x, y) e

V, for all n < N).
This set B is a subset of A = {(x, y) e W : dnl(*, y) e Y,for all.n < N},

where A is a fractal set constructed by the Escape Time Algorithm

.Moreover, when N is large enough (N 
-+ 

co)' then B = A (B is dense in

A). Therefore, dimension of
B = dimension of A. Since by box counting theorem (2),D(A) =

,.,, ln(sr,(A)) 
.

n-)co ln(2" )

Hence:ru" (B):Iftry.where N"(B) is the number of black points. This

approximation depends on the tolerance (tol) that we choose'

Now, if lDE" (B) - Drn-, @)l < tol

Then, the Escape Time Dimension of the Escape Time fractal B equals to

D., (B), which is denoted bY De(B)'

Example 2:Letf.:C-+Cdefinedby: f'(z) -*-c' c e C'

If z=x+ iy and c =alib,where x)y-)a)b e R'thenf(x'y) = (x' -Y'-a'
2xy -b).
In this example, we want to find the Escape Time Dimension of the Escape

Time fractal filled Julia set F" associated with f", that is constructed before

"
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繁 窯:埠i∬rを。Wll』† l整 淵 露ゝ歴鍵 ミ.TI■χ蓬 ‖:

-2≦ x≦ 2,-2≦ y≦ y}andlet R=(0.5+JO.25+Va2+b2)2  and deflne V

= {(X,y)∈ R21 ィx2+y2 >R}

In this paper,a computer program(ETDFG.BAS)have been written for

flnding the Escape Tirne diinension fbr the flned Julia sets Fc for each c∈
C,

which is listed in the Appendix.By applying this program for different types

‐

of c, we have

Figure‐ 4:The f11led Julia set ofa quadratic亀 (z)=Z2+c,c=0.3,DE(Fc)=2.

Figure …5:The flned Julia set of a quadratic 亀(Z)

DE(Fc)=1.7861474675。    _____

=*+crc=1,

Figure‐6:The f1lled Julia set of a quadratic亀 (z)=Z2+c,c=1.3,DE(Fc)=
1.6816862309950.
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:22 1c;c-1.6,

Figure -8:The filled Julia set of a quadratic f"(z) = z
21ctc=0.281 -0.53i,

DE(Fc)=1.93235561951.

Figure-9:The f11led Julia set

l,

DE(Fc)=1.7360406917.

of a quadratic fc(Z)=Z2+c, c=-0。 1+0.6557

Figure -7:The f11led Julia set of a quadratic 亀(z)

DE(Fc)=1.4748523328.

ピ
｀
ず革毎

Figure‐ 10:The f1lled Julia set of a quadratic亀 (Z)=

0.81

DE(Fc)=1.43798566291.

,'+c,c= -0.12+
1,

じ
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Figure -11:The filled Julia set of u q*firti. fJd = 22 * c, c = 0.6 - 0.1 i,

DE(Fc)=1.9285613794.

Figure -12:The filled Julia set z2+%c=Q53-01L
DE(Fc)=1.9285613794.

The Escape Time dimension of the filled Julia set given in figure-l is

DrG.) = t.+goqtllglg, and the Escape Time dimension of the filled

Julia set given in figure (2) is Dr(F.) = l '63089048'
No*, we will tho* that we can find the Escape Time dimension of the

■lled Julia sets■ (lJ)aSSOCiated with lnl,fOr each positive integer n,but

before that, we need the followiirg theorem'

Theorem4:If f" is a polynomia[, then F.(t) = F.(f. tnl; for every positive

integer n. (1).
According to theorem(4),We can ind the Escape Time dimension ofthe

―  ‐^^´ ヽ   つ`ψ
ν V・ Vム・・ う し

V・
“
V― ― 一 ヽ フ フー ー ー

         iThat is,if亀 (Z)=Z2_c,■1led Julia sets Fc(1可 )fOr each positive integer n.

The Escape Time Dimension of the Filled Julia Set
ハ

Adil,A卜Samec and Arkan

‐

ヽ

where c -- (-0.2,0.7) and applying the computer program (ETDFJ.BAS) for

f., we obtain the Escape Time dimension ofI.(f") = 1.520262505.

Then, the Escape Time dimension of F'1f t'11 = l '5202625' for each positive

integer n. That is, when we apply our program on F"(fj'r), the Escape Time

dimension of the Escape Time fractals formed by f. is evaluated. So that:

:f離隅糧靭:[登機冤腿
438
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Ds(F1-0.2, ..D(f. 
t+l;) = l'520262505

and so on for each positive integer n'

APPENDIX
coMPUTER PROGRAMS
l_THE ETDFJ.BAS PROGRAM

R13M来
彙 士士 士 *士 士 来 士 士 彙 士 士 士 士 ま 士士 業 士 士士 士 士 士

士 士 士彙 士 *士 決 士 彙 士 士 士 士 士士 士 士 士 ま 士 士

RENII**  COmputer program for evaluating the  **

REM**Escape Time]Dimension for f11led Julia set**

REM********士 士士士
彙彙士彙士士士士士士士彙士士士士*彙来士士士士士彙士士彙士士彙士士士士

士

INPUT a,b,t01
r=(.5+SQR(.25+SQR(a*a+b*b)))∧ 2

sum=0:W=100:n=‐ 1
40n=n+1:PRINT"n='';n
m=2∧ n:k=2*In… 1
FORi=― k TO kSTEP 2
FORj=― k TO kSTEP 2
x=i/m:y=j/m

i」、t了 :「IP′:a:v=2*x*も‐∴01F u*u+v*V>rTHEN GOT
x=ul y=v
NEXT p
sunl=Surn+1

PSET(500*(X+2)+10,500*(y+2)+10)
150 NEXTj
NEXTi
IF n=OTHEN GOT0 40
1F sum=OTHEN GOT0 40
z=LOG(sum)/(n*LOG(2))
IF ABS(Z― W)<t01THEN GOT0 220
W=Z

GOT0 40
220 itext4.textz

END
2-ETA.BAS PROGRAM:

REM****The Escape Time Algorithm士
士彙士

nunlits=20:a=0:b=0:C=1:d=1:rrl=100
r=200

り
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SCREEN 9:CLS
FOR p=lTO m
FOR q=lTO m
x=a+(C― → *p/m:y=b+(d

FOR n=l TO numits
IF y>.5 THEN
x=2*x:y=2*y-1
ELSEIF x>.5 THEN
x=2*x… 1:y=2*y
ELSE
x=2*x:y=2*y
END IF
IF x*x+y*y>rTHEN
NEXT n
NEXT q
NEXT p.
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ABSTRACT
The set of all isometries on a metric space X with the usual composition of functions

forms a group and it is called the group of isometries and is denoted by I(X).ln this work
we illustrate that this group forms a topological transformation group with pointwise

convergence topology. We also give relationships between the compactness of X and

I(X).From the main goals of our work is searching about a necessary condition which
make the group of isometries locally compact. We find that the limit sets have active
situation for suggestion, so we study the closeness of limit sets.

INTRODUCTION
If (X,d) and (Y, p) are metric spaces and f is a function of X onto Y , then f

is called an isometry if d(x,y):p((x),f(y)) for all points x and y of X .Every
isometry is a one-to-one continuous open function. The composition of two
isometries is again an isometry and the inverse of an isometry is also an

isometry. Then the set of all isometries on a metric space (X,d) is a group and it
is denoted by I(X),(5).

In$1,we prove that for any metric space (X,d),(I(X),X,e) is a topological
transformation group (with out using compactness of X which was used in the

classical proof of this theorem ) where 0 is the action defined by O(f,x) : f(x)
with pointwise convergence topology,Th.l.2. Also we have the orbit space

)VI(X) is a T2-space iff each orbit of an element of X is closed in X, Th.1.3.

We shall study in $2 the relationship between X and I(X) if one of them is

compact and we find that if X is compact then I(X) is compact, Th.2.3 and the

converse is not true in general.
Key words and phrases: Isometry, Group of Isometrics I(X), point wise

convergence topology, limit sets, locally compact I(X)-spaces.
Section three is important to the next section which concludes the

generalization of the concepts of a limit sets and a prolongational limit set of a

point, from dynamic system into I(X)-space . We found these limits equal in an

I(X)-space, Th.3.2 and this is not true in general. Also in this section we study

closedness of the limit sets, Th.3.5 and Th.3.7, and here we show that not all

elements of a limit set of x, A(x), are images under some elements of a group, so

一　
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we define subsets of A(x) which are denoted by k(x) and d(x), Def'3'9, and which

can be used to answer our question for the closedness of A(x), Prop.3.10, and

Th.3.t L
Manoussos and Stranzalos gave a necessary condition for the local

compactness of I(X) , (6), (7). Similarly, in $4 we give but with different

.ondition for the necessary of local compactness of I(X),we find that if there

exists x e x such that the limit set A(x) : 0 , then I(X) is locally compact and

closed, Th. 4.4, and we prove some important equivalent statements for this

condition, Th.4.5. As an application of this theorem, I(R) is locally compact

(where R is the usual metric ipace). In this section also we recall the concept of

prop.r action and we prove if in I(X)-space is proper then I(X) is locally compact

und closed, Cor.4.l2,indthe converse is false in general, Example 4'13'

$ l. Some results on I(X)-sPaces '' A topological tiansformation group is a triple (G,x,e) where G is

topological group, X is a topologicai space and 0:Gxx -+x is a continuous

function such that ,

(i)0(g,0(h,x)):0(gh,x)forallg,heGandxeX'
(iDO(e,x):x,forallxeX,whereeistheidentityelementofG'

The map 0 is called an action of G on X and the space X together with a

given action 0 of G is called a G-space (or, more precisely, a left

6-space) ,(3). We shall often use the notation g'x for 0(g'*) '

We are now ready to prove that the group of isometries I(X) acts on a metric

space (X,d) with pointwise convergen.. topbtogy. For this step we will need the

following imPortant lemma'

1.1 Lemm a: Let (X,d) be a metric space and {xo }o'o be a net in X' Then xo'

x in X iff d( xo ,x)-0.
proof: ---+).Let xo --+x in x and e>0 ,thenthere is BeD suchthat

xo e B(x,e) for every a> B. Thus d(xo,x) < € for every a>- 0 so

d(xo,x)eB(0,e) for every a> B where B(0,e) is a ball in the Euclidean

metricspacewithcenter0andradiuss.Henced(xo,x)..-9.
<_).Givend(xo,x).--0,letg}0,thenthereexistsfeDsuchthat
d(xo,x)<s forevery a>-B thatis xoeB(x'a)forevery a>BThus x''x
1.2 Theorem: Let I(X) be the group of isometrics of a metric space (X'd)' If
0 : I(X)x X -+ X isdefined by 0(f,x) : f(x) for every f e I(X) and x e X
then (I(X),X,0) is a topological transformation group with the pointwise

convergence toPologY on I(X)'
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that  the  multiplication  function
Pr00■…  First  We  Want  tO  prove

μ:I(χ )× I(χ)→ f(χ), deined by μ(tg)=gOf is COntinuous.Let

/,g∈ f(χ)and{(ん ,gα )}be a netin I(χ )×
I(χ )Such th試 (ん ,gα )→ (lg)

.Thusん→ f and gα→ g then by Lemma l.1,d(ん (X),IX))→
O and

d(gαは),gは))→ O fOr every χ
∈χ.Now,by the isometry Ofん We have,

グ((gα 。ん)(χ),(g。 /)(χ))=グ (gα (ん (χ)),/(g(χ )))

≦グ(gα (jら (χ)),gα (/(χ)))+グ (gα (/(χ)),g(/(χ)))

=グ(ん (χ),/(χ ))+グ (gα (/(χ)),g(/(χ )))

But d(ん (X),【X))→ O and d((gα (IX)),(g(■
X)))→ O fOr every χ ∈ χ .Then

d((gα Oん )(X),(g00(X))→  O fOr eVery 
χ ∈ χ .Thus by Lemma l.1,

(gα oん )(X)→ (g00(X)fOr eVery 
χ ∈ χ .So by[8,Th.42.2]gα Oん

→ gOf・

聴 冨 二 (1)悧 路 翠 i翼 ぶ

proVe m ie h面 ∞ funCtim

luOus.Let/CI(χ )and{ん )be a net

in I径)Such thatん
→ f・ Now,fOr any χ∈χ

グ(ノ71(χ),/~1(χ ))=グ (χ ,ス2(/~1(χ))

=グ (ん (/J(χ ))),/(/・ (χ)))…
°(1)(SinCettliS an iSOmetry)

Sinceん→tthen by[8,Th.42.21 and Lemmal.1グ (ん
(ノ (χ)),/(/・ (χ)))→ 0

for every χ∈χ.Thus'Om(1)We getグ (方
1(χ
),/~1(χ)))→ O fOr every

χ∈χ oso方
1→
/・・

Second We want tO prove that O is cOntinuous

{(ん ,為)}be a net in」 (χ)×
χ Such th威 (ん ,χα)

χα―→x.Now,

グ(/α (χα),/(χ ))=グ (χα,/」
l(/(χ

)))

≦グ(χα,χ )+グ (χ ,/」
1(/(χ

)))

=グ (χα,χ )+グ (/α (χ ),/(χ ))

(Since f ,is an isometry)

Sinceん→ f and為→ Xthen by Lemma l.l and[8,Th.42.21,d(ん
(X),■⇒)‐→0

and d(χα,X)一→0,SO d(/α (χα),fCX))―
→0・

Then by Lemma l.1ん (χα)―
→<⇒ ,thuS O iS Continuous.

曇F:濯じlllDl場浮見l雰口

'。

(鼓
TtllttTり ,す讐畷ハ

I(1:

χ ∈ χ ,so(I(X)・ X・ 0)iS a tOp010gical transfOrmatiOn grOup.

。Let(/,χ )∈ I(χ)X χ and

→ (1→・Thusん→ f and
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From now on, by I(X)-space (X,d) we mean the topological transformation

group (I(X) ,X,e) which is described in the above theorem '

LetXbe aG-space and xe x thenthe subspace G(x):{g.xl geG}
is called the orbit (trajectory) of x under G . These subspaces form a partition

on X and the sets of all orbits in X is denoted by X / G . Let n:X--+X /G

denote the canonical map taking x into its orbit G(x). Then )VG endowed

with the quotient topolory (U e X I G is open if tr-t (U) is open in X) is

called the orbit space of X (with respect to G),(3).

We shall now give a useful characterization of Hausdorff orbit space of
I(X)-space.
1.3 Theorem: Let (X,d) be an I(X)-space . Then the orbit space X/I(X) is aT2'
space iff each orbit of an element of X is closed in X.
Proof:-).Clear.
<-). Denote I(X) by G. Let the orbit G(x) of x be closed for every x e X . We

want to prove that the graph of the action 0 : Gx X -+ X is closed. Let R be

the graph of 0 and let (x,y) be a limit point of R.Then there exist a net

{(*,,.f ,(*, ))}in R such that ( xo,.f o (r" )) - (x,y).Thus xo- x and

"f " 
(*, )t y. Now,

d(f,(x), y) < d(.f ,(x), .f, (x, )) + d(.f"(x,), y)

Since f , is an isometry then d(.f ,(x), y) < d(x,xo) + d(f ,(x"), y) and

since xo 1x and -f , (xo) - y, then by Lemma l.l, d(,t(x),y) * 0. Thus

f " (x) ---+ y.

Since the orbit G(x) of x is closed (by hypothesis), then y e G (x) .So there

exist /eG suchthaty:f(x).Then (*,f(*)) = (r, y)e R that is R is closed.

Thus the diagonal set of )UG is closed in )VGx )VG, so )UG is T2 .

Let (X,G,O) be a topological transformation group. A point x e X is called
critical (fixed) if G(x) :{x}, where G(x) is the orbit of x,(1).

1.4 Lemma: Let (X,d) be an I(X)-space and x e X . Then x is critical iff every

neighborhood of x contains an orbit.
Proof: --+). Let xeX be a critical point and U be a neighborhood of x. Since the
orbit of x is {x}. Thus U contains an orbit.
<-). Suppose that x is not critical. Then there exists f e I (X ) such that

x + f (x) put e : % d(x,f(x)). Then we have B(x,e) ll B(f(x),e): Q. Since f is an

isometry then f(B(x, e)):B((x), e).Thus ify e B(x,e),then f(y)e B(x,e) . So

there exists a neighborhood B(x,e) of x that cannot contain an orbit. This
completes the proof.
1.5 Proposition: The set of all critical points in any I(X)-space is closed.

ヽ
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Proof:Let A be the set of all critical points in X and x be a limit point of A'

Then there exists a net {xo)o.oin A such that xa---+x, thus for every e } 0'

there exists 0 e D such that xo e B(x,e) for every a> B. Since xo is critical

then the orbit of Jco is { xo }, thus for every neighborhood of x contains an

orbit. So by Lemma 1. ,xis critical. Hence A is closed.

$ 2. Compact I(X)-sPaces.
In this section *. ,tray the relationship between X and I(X) if one of them is

compact.

2.1 Proportion: Let (X,d) be an I(X)-space and{f,}be a net in I(X) such

thatf,_-f ,forsome .f .X*.Then f preservesd'

Proof:Let x,! eX. Since .fo' f then f"(x) --- f(x) and f, (y) - (y)' Let n

be a positive integer, then there are CI,o and ul such that f,(x)eB(f(x),lln)fot
everycr >o,o and f,(y)eBQf$t),lln) foreveryu>u,1. Since {f "} isanetthen

f,(x) e B(f (x),Un) and f,(v)eB(f(v),lf n)fot every u>- 0,' Now'

d(f (x), f (y)) < d(-f (*),.f"(x)) + d(.f"(x), "f ,(v)) + d(f "(v)' f 
(v))

.!* d@,y)*!= ?+d(x,y)
nnn

For every aZ 0 ,. Thus d (f (x), f (y)) < d (x, v)

Since f , is an isometry then

d(*,y) = d(f"(*), f"(Y)
< d(f-(x), f (x)) + d(f (x), f (v)) + d("f (v)' f"(v))

.? * d(f (r), f (y))
n

Forevery a 2 0,. So d(x, y)<d(f(x),f(y)) """"(2)
Then from (1) and (Z)we have d(f(x),(y)):d(x,y)' thus f preserves d'

2.2 Proposition: Let (X,d) be a compact I(X)-space. Then I(x) is a closed subset

of the Tychonof sPace X x

proof: Let f u. u ii-it point of I(x). Then there exists a net { f "} in I(X) such

that f"-- f. So we have only to prove that f is onto ,let ! e X' Since f, \s

bijective , for every cr then {f ,'(y)\is a net in X .Since X is compact, then there

are x e X andsubnet{/;r(v)} of {f ,'(y)} such that fit (y) -+x 'Since f ;' it

an isometry for each B then d(fo@)'y)=d(f;t(y)'x) ' Thus by Lemma 7'1'

(1)
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.f o{*) -+ y.Bfi fr(x)-+ f(x)and X is a T2-space, then y: f(x) that is f is

onto . So by Prop.Z.l .f e I(X).Hence I(X) is a closed subset of Xx '

2.3 Theorem: Let (X,d) be an I(X)-space. If X is compact then I(X) is compact'

proof: Let X be a compact space, then the Tychonof spaceXxis compact

[8,Th.17.8]. Since X is a Hausdorff space, then Y is Hausdorff, and since I(X)

is a closed subset of Xx (by Prop. 2.2),thenl(X) is compact.

The converse of Th.2.3 is not true in general, since if X : (0,1) and d be the

usual metric on X, then X is not compact ,but I(X): {f,g} is compact ,where

f(t):t and g(t):l-t,forevery te X

$3. Limit Sets.

Dydo (4) generalized

system to a G-sPace. Let

A(x):{ yex / there exist a

A subset A of a G-sPace

every geG and aeA,(3).
The proof of the following

the concepts of limit sets from a dynamic

X be a G-space. For any x e X, define

net{ g o }in G with go + co such that I ox'Y

X is called invariant under G if gaeA for

proposition is straight-forward and hence is

),'J(x):{ 
y€X / there are a net {g,} in G any }, d a net {',} in X with

go+ oand Xo'xsuchthat g,x,'Yl.'
A(x) is called the limit set of x and J(x) is called the prolongational limit set

of x.

omitted.
3.1 Proposition: Let X be a G-space and x,yeX' Then,

(i) A(x)c J(x) .

(ii) AG)arrd J(x) are invariant under G.

(iii) G (r):G(x)uA(x).
Let(R,d)betheusualmetricspace.Define 0 : R \{0} x R -+ R by

o(r,t):rt . Then (R\{0} ,R ,e) is a topological transformation group with

respect to the Euclidian metric . Notice that A(0) : {0} and J(0) : R thus

,ftOl * J(0).Then a limit set and a prolongational limit set of a point are not

equal in general.But in an I(X)-space X , A(x) :J(x) , for each x e X as it

is shown by the following theorem.

3.2 Theorem:Let(X,d) be an I(X)-space.Then A(x):J(x),for every xeX.

Proof: Let xeX. By Prop.(3.1), A(x)c J(x). Let yeJ(x) , then there are two

nets {f }in t1X; and {a}in X with .f , ---+ oo ard xo- x such that

.f ,(x,) - y . Now, by the isometry of f , r 
we have
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d(f o(x), Y) = d(x,"f o-'(Y))

J

= d(xo,x)+ d(-f,

By Lemma 1.1 d( x o , x) * 0 and d(f,(*,)y ) ---0

Vol.21,No6,2010

.Thus d(ん (X),y)→ 0
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therefore by Lemm a l.l, f , (*) ---+ y' But -f o 'co 'so 
y e A(x) '

Now we will discuss the question "is A(x) closed?". In general A(x) is

not closed.
Let R be the set of all real numbers and Q be the set of all rational

numbers. Take the topological group (Q,+) with the Euclidian metric '

Define 0:QxR-+R ,by0(q,r):q+r' Thus (Q,R,0)is a topological

transformation group with the Euclidian metric. Notice that,

Ld = R\ {q * Ji I q e Q),so itisnotclosedinR'

- 3.3 proposition: Let X be a G-space and xeX. If x e A(x), then A(x) is
L

closed.
Proof:SinceA(x)isinvariant(byProp.(3.l)),thentheorbitG(x)ofxisa
subset of A(x). n,rt C G): G(x)UA(x) , thus A(x)= G(x), so A(x) is

closed.
The converse of Proposition 3.3 is not true in general 'Define

9:R\{0}xR+R by o(r,t): t/r.Then 0 is the action of R on R\{0} with

the Euclidian metric space. since for every sequence k,\ i" R\{0} such

that tn. m,then Tltn--,0. So A(1): {0}. Hence A(1) is closed but

I e A(1).
While the converse of Prop.3.3 is true in any I(X)-space if A(x )l 0'

3.4 proposition:Let (X,d) be an I(X)-space and x e X such that A(x) + 0 'If
A(x) is closed, then r e A(x) '

proof: Let A(x) be closed. Since A((x))l $ ,then there are y e x and a net

{f"} inI(X) with .fo'@ such that .f,(x)'y ' Now,

d(f;'(y),,) = d(y,f,(x)) (Since f, it an isometry) '

Then by Lemma 1.1 we have f,t (y) -> x . Since A(x) is invariant (by Prop'

3.1,ii) and y e A(x) then f,l(y) e A(x) for every cr .Then we have a net

{f;'(y)} in A(x) converges to x. Thus x e A(r) (since A(x) is closed)'

It follows from Prop.3.3 and Prop'3'4, that:-

3.5 Theorem: Let (X,di be an I(X)-space and x e X .If A(x) I $, then A(x)

is closed iff x e A(x) .

In fact without the condition A(x) is closed we get'

´
）
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such th試 ん0)→ y.Since A(χ)⊆ A(χ )

invttiant then 方
1(ノ
)∈ A(χ)for every

A(χ)is C10Sed,then χ∈A(χ ).
In fact Lernina 3.6 is not true for a

A(1)≠ φ,but l¢ A(1)。

3.7 Theorem:Let(X,d)be an I(X)¨ Space

statement are equivalent,

(i)A(x)≠ φ。

(ii)χ cA(χ ).

Amal and Habeeb

, then y e A(x) , but A(x) is

o. Notice that f,t (Y) + * and

G-space. In the above examPle

and xe X. Thenthefollowing

^

3・
01迎軍冊争

:や1(為Q bO aniIぃ )「
Spa",a,d五 年χo lf A(x)≠ φ, then

χcA(χ )。

Proo■ Let A(x)≠ φ,then there areノ ∈χ and a net仇 )in I(x)Withん
→∞

(iii)A(χ )=C(χ ),(Where G=I(X)and G(x)is the Orbit ofx)。
Proo■1→五)。 By Lemma3.6.

ii一)iii)。 Let χ∈ A(χ ).Since A(χ )is invariant then C(χ )⊆ A(χ )。

But C(χ )=C(χ )∪ A(χ ),thus A(χ )=G(χ )・

五i→ 1)。 Let A(χ )=G(χ )。 Since χ∈G(χ )then χ∈ A(χ )

Thus A(x) I 0.
In fact not all elements of A(x) are images of x under some element of

G. See the following examPle .

3.8 Example:Let (R,d) be the Euclidian metric space and Q be the set of all

rational numbers.'Define 0:Q \{0}xR + R by Q(q,r) : rlq. Then it is

clear that (Q\t0),R,0) is a topological transformation group with the

Euclidian metric . Notice that the elements of the set

R \ { q JZ I q e g \ {0}} are not images of JI but they are belongto

^d.So let us define subsets of A(x) which will be denoted by k(x) and d(x)

and which can be used to answer our question for the closedness of A(x).

3.9 Definition: Let X be a G-space. For each x e x define,

k(*)-{y eA(x)/ thereexistg e G suchthatY:gx},

d(x):A(x)\k(x),thatis d(x) = {y e A(x)ly * S* forevery

s eG\.
we are now ready to prove some properties of k(x) and d(x).

3.10 Proposition: Let X be a G-space and x eX ' Then ,

(i) k(x ) and d(x) are partitions of A(x) '
(ii) d(x) and k(x) are invariant.

(iii) If k(x)lQthen xek(')'
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χ¢グ(χ ).

C(χ )∩ グ(χ )=ψ ,Where G(x)is the Orbit ofx.

G(χ )=G(χ )∪ グ(χ ).
G(x)is C10Sed iff d(x)=φ .

If A(x)=k(X)then A(x)is C10Sed.

Proof: i).By Definition 3.9.

ii).Let y e d(x) and gec.Then ye A(x) andyihxforevery
he G . Since A(x)is invariant,then g e L(x).Since Y *hx,YheG
then also W +hx Yhe G (otherwise y = g-thx for some heG ), then

g e d(x).Hence d(x) is invariant. In the same way, k(x) is invariant.

iii).Let k(x) I $, then there exist y e k(x) and there exist g e G such that

y : gx. Since k(x) is invariant, then x e k (x) '

iv).Clear.
v;.Sin.. x e d(x)and d(x) is invariant, then G(x) | d(x) -- Q '

vi).Clear.
vii).By v and vi.
viii;.fet A(x):k(x). If k(x): Q, then A(x) is closed. If k(x )l $ ,then by (iii),

x e k(x), thus x e A (r) . So by Prop.3'3, A(x) is closed'

If we replace a G-space by an I(X)-space then we get the following

theorem.

3.11 Theorem:Let (x,d) be an I(X)-space and xeX such that A(x )l 0'

Then,
(i) If d(x) is closed, then d(x): Q.

(ii) A(x) is closed iff k(x) 10.
(iii) If k(x) I Q and k(x) is open then d(x ): Q'

Proof:
i) Let d(x) be a closed set. Suppose that d(x) I Q, then there are y e d (x)

and a net {f "\in I(X) with .f o ' o and f ,(x) --+ y' From Lemmal ' 1

and d(f;r(y),x)= d(y,f,(x)) (since _f, is an isometry), we have

f ,'(y)+ x .Since d(x) is invariant and y e d(x),then f;t (y) e d(x) 
'

for every u and since d(x) is closed then x e d(x), a contradiction(see

Prop.3.10, iii). This completes the proof'

ii) -,;.Let A(x) be closed. Since A(x) I $ then by Th.3.5 x e A(x) . But

xed(x)(byProp.3.10,.iii)andA(x)=fr(x)Ud(x),thenxek(x),
thus k(x)l $.

<-). Let k(x) I Q then by Prop. 3'10, ii,xek(x)' So xeA(x) and by

Th.3.5, A(x) is closed .

(iV)

(V)

(Vi)

(V五)

(V五 i)

・
，
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iii) Let k(x) + O and k(x) is an open set' We want to

A(x) g k(x) .Let y e A(x) , then there exists a net {f,}

A(x) - G(x) thus A(x) is

ヘヽAmaland Habeeb

prove that

in I(X)With

f,- * such that f,G)' y. Since d(f;' (y),x) = d(-f,(*)'y) (f"is

an isometry) then by Lemma l.l , f;t (y) -+ x ' But x e k(x) (by

prop.3.2, ii) and k(x) is open , so there exists a p such that

f;'(y)ek(x) for every a>B. Since k(x) is invariant (by Prop'3'2, i)

,then y e k(x).Thus A(x) c k(x) . This completes the proof.

3.12 Corollary:Let (x,d) be an I(X)-space and xe X such that A(x) I 0 . If
A(x) is compact. Then the closure of the orbit of x is compact.

Proof: Let A(x) be a compact. Since X is a Hausdorff space ,then A(x) is

closed. Then by Th.3.l l, we have x e A(x) . Since A(x) is invariant, then the

orbit of x is a subset of A(x), i.e. G(x) s A(x) (where G : I(X)).Since A(x)

is closed then G(x) g A(χ )and Since A(χ )⊆ C(χ)(by PrOp.(3.1),iii)then
G(x) is compact.

The converse of cor.3.12 is true whenever A(x) is closed,

3.13 Proposition:Let (X,d) be an I(X)-space such that I(X) is noncompact ' If
there exist x e X such that the closure of the orbit of x is compact , then,

(i) 4r(x)+Q.

(ii) ,\(r) is compact .

(iii) If A(x) is closed , then A(x) is compact.

Proof:
(i) We denote I(X) by G. Let x e Xsuch that the closure of the orbit of x,

G G) is compact. Since G is noncompact, then there exists a net

{f,\inG which has no convergence subnet, then {f (x)} is a net in a

compactset G(x), so A (x) * 0 .

(iD By (i), /t(x)*Q ,then bY Th.3.7,

compact.

(iii) By (ii), ,(r) is compact. So A(x) is a closed subset of a compact

space which is comPact.

$ 4.Locally Compact I(X)-sPaces.
In this section we study the question of locally compactness of I(X).

The following examples show that there exists a locally compact metric

space (X,d) for which I(X) is not locally compact ,and also there exists a

metric space (X,d) such that X is not locally compact, but I(X) is locally

compact.
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4.1 Example:Let N be the set of all positive integers and (N,d) be the discrete

metric space . Then N is locally compact but I(N) is not locally compact.

4.2 Example:Let Q be the set of all rational numbers and let x : Q\{0} .

Take the Euclidian metric d on X. Then (X,d) is not locally compact

but
I(X):{f,g} is locally compact,where f(t)==t and g(t):-t.

Let A and B be subsets of a G-space X, then the set

{s e G I gA) B + d\ is denoted by ((A,B )).
4.3 Proposition:Let (X,d) be a locally compact I(X)-space and x e X . If
A(x):0, then:
i) There exists e > 0 such that ((x,B(x,e))) is a relatively compact subset of

r(x).
ii) There exists e > 0 such that ((B(x,e), B(x,e))) is a relatively compact

subset of I(X).
iii) Forevery yex,there is e >0 suchthat ((x,B(y,e)))isa

relatively compact subset of I(X).
Proof:

D Since x e X and X is locally compact space , then there exists

e > 0 such that the ball B(x,2e) is a relatively compact neighborhood

of x . We want to prove that (r, B(x, s)) i, rornp act. Let { f,}be a net in

(r, rlrr;), then .f-(*) e B(x,e) c- B(x,2e) , for every o, Since

B(x,2e) is relatively compactthenthere exists yeX and a subnet {fo }

of { f,} such that fo(x)---+ y . Since A(x) : Q, then the net { f"} has a

convergent subnet. Thus G,B(rf,)) is a compact set. Now we show

that(r31r,"). (r,BGD) . Let h. ([rir,4), then there exists a

net {h* } in (( x ,B(x,e))) such that ho - h , so h* 6) -- h(x). Since

h,(*) e B(x,e) for every u,then h(x) e B@A.Thus h e 11x,-n(xq)) .

So G,BCrn)s G,BG3)). Since G,B(r,t)) is compact then

(( x,B(x,e))) is relatively compact .

ii) Since xeX and X is locally compact space, then there exists e > 0

such that the ball B(x,5e) is a relatively compact neighborhood of x. We

will show that ((B(x,e),B(x,e))) is relatively compact.Let { f"} be a net

in (aGrFG,D) .Then f-(BG,r))n ,f r-l + Q ,for every CI, .

Thus f,(B(x,2e)))B(x,2e)+Q for every CI, (since B@Ac B(x,2e))'

Since f* is an isometry then , B(f,(x),2e)lB(x,2e)+d for every o.

Thus for every o, there exists z" e B(x.2a) such that d( f " (x),zu) < 2e.

Since d(2, ,x) <2ethen,

d(f"(x),x) < d(-f,(x),2,)+ d(2,,x) <2e +2s = 4e -

´
“
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So f (x) e B(x,5e), for every cr . since B(x,5e) is relatively compact

thenthere are yeX andasubnet {fil of {f,} suchthat fB@) --+y.

But A(x) : 6 .Then the net { f"\ has a convergent subnet . Thus

((B(x,e), B(x,e))) is relatively compact '
iii) lrt yeXsinceX is alocallycompactspace. Thenthereexist e>0

such that B(y,2e) is a relatively compact neighborhood of y .Let { f " }

be a net in (r-B(r,t))) q((.,BOl)) 'rntn f,(*)ts(v")e B(v'2e)

for every cr . Since B(y,2e) is relatively compact then {,t (x)} has a

convergent subnet and since A(x) : 0 , So ((x,B(y,e)) is relatively

compact.

4.4 Theorem: Let (X,d) be a locally compact I(X)-space and A(x) : Q, for

some xeX. Then:
(i) I(X) is a locally compact space.

(ii) I(X) is a closed subset of Xx .

Proof:
i) Since x is a locally compact space and n(x) : o .Then by

Prop.4.3,i, there exists e > 0 such that ((x,B(x,e))) is a relatively

compact neighborhood of the identity element of I(X) ,thus by the left

translation we have I(X) is locally compact'

ii) Let f be a limitpoint of I(x). Thenthere exists anet {f"} inI(X)

such that 7| --, f .Thus "f" (x) - f(x). Since A(x) : Q , then the net

{f-} has a convergent subnet in I(X), that is there exists geI(X)

andasubnet {fp} of {f,} such that fp -+g. Since fo -f then fp
---r f .But I(X) is a T2-space then f : g.Thus f e I(X),so I(X) is closed'

The following theorem gives a useful characterization of A(x) : {.
4.5 Theorem: Let (X,a) be a locally compact I(X)-space and x e x . Then

the following statements are equivalent:-

(i) A(x):0.
(ii) For every y e x there exist e > 0 such that ((B(x,e),B(y,e))) is

relatively comPact in I(X).
(iii) For every y e X there exist e > 0 such that ((x,B(y, e))) is relatively

compact in I(X).
proof:i--ii). Let y e X since X is a locally compact space then there exists e

> 0 such that B(y,3e) is a relatively compact neighborhood of y ' Let

f.@.Thenthereexistsanet{f"}in((B(x,e),B(y,e)))
such that .f o-- f .Thus .f"(B(*,s)) n B(y,e) + Q , for every cr.Since /, is an

isometry then B(f.(x),a)lB(y,e)+0 for every o, so d(f"(x),y)<2e for

こヽ
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every cr.Then f,(*) e B(y,3e)'Since B(y'2e) is closed' then

f (x) eEO2r), thus f (*) e B (v,2e) . Now we prove that ((B(x'e)'B(y'e)))

is relatively compact. Let {S-} be any net in @GA'EO|D 'Then it is

clear that g,(x) e B(y,3e). Since B(y,3e) is relatively compact then the net

{ g" (x)} has a convergent subnet ' But A(x): $, then the net {g'} has a

convergent subnet. Thus ((B(x,e),B(y,t))) is relatively compact'

ii-,iii) Let yeX.'Then by (ii) there exists g ) 0 such that

((B(x,e),B(y,r))) is relatively compact'Now, if f t ((*'B(y' e))) then

f(*).8(y,r).Thus B(f(x),e)iB(v,d+O 'Since f is an isometry' then

f (B(x,e))l B(Y,s) + 0 .

Thus f e((B(x,e),8(!,t))) , so ((x, B(y,e)))c ((B(x' e)'B(y'a))) ' Hence

((x, B(y,e))) is relatively compact.

(iii---i)LetA(x)lo.Thenthereexistsyexandanet{f,}inI(X)with
fo- oo such that f,(x)- y .Thus for every e > 0 there exists B such that

f,(*)eB(y,e) forevery a>B;therefore f,e((*'B(y'c))) forevery a>0 '

Bfi f, , @, so ((x,B(ne))) is not relatively compact, for every e > 0 ' This

completes the Proof.
4.6 Coroll ary:Let (x,d) be a locally compact I(X)-space and x e x such that

A(x) is closed. Then the following statements are equivalent :

(i) A(x):0.
iiil Theie exists e > 0 such that ((x,B(x,e))) is relatively compact .

Proof:i-ii) By Th.4.5.

ii-i) Let A(x) I 0. Since A(x) is closed then it follows from Th'3'5'

x e A(x).So there exists a net { f,\ in I(X) with 'fo' oo such that

f,(x) --- x .Thus for every e > 0 there exists B such that "f,(*) e B(x'e) 
'

for every a> 0 . Then f"'((*,8(x,e))) for every a > B 'Btrt "f " 
---+ co

then((x,B(x,a)))isnotrelativelycompactforeverye>0.Thiscompletes
the proof.
4.7 Corollary:Let (R,d) be the usual metric space. Then I(R) is locally

compact.

Proof:Firstwewillcalculatel(R)'Let f e1(R) and r e R suchthatr>0 '

Sincef isanisometrythen l/(r)-/(0)l =lr-01=, , so either f(r):r+f(0)

or f(r) : -r + f(0)' Take f(r) : r + f(0)' Now' let s e R such that s I 0'

Since f is an iro*"try ttren i/(r) - /(r) =1, -sl . etso l/t'l -,f(o)l = lsl 'Xotice

that if f(s) : -s + (0),then we have lr-rl =lr +sl,thus either r : 0 or s : 0

andthiscontradictsthatrl0andsl0.Sof(s):s*(0).Similarlyiff(r)
:-r* f(0), we have f(s) : -s * f(0) forevery r. { suchthat sl 0 .So if r

< 0 then -r > 0 . Thus also we have f(s) : s * f(O)and f(s) : -s + f(0) for

諄
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every s + 0 . Thus I(R) is the set of all translations and reflections that is

followed by translations. Let y e R, we want to prove that ((0,B(y,1))) is a

relatively compact . Notice that,
(o,p(y,l)) = {.f e /(R)t f (o) e B(v,t)\

= {.f e /(R) tlf (o) - yl. t}

= {,f e /(R)ly -t < f (0) < t+ Y\

Let { f ,} beany net in ((O,aty,tlll .Thus y-l<f"(o)<l+y for every cr.

Since [y-l,l+y1 is a compact set in R, then there exists t e[l- y,l+ y] and

asubnet {fo} of{f } such that fo(O)-t. Wecanchooseasubnet {fr} of

{fo} suchthateither fr(r):r* fr(O)forevery yor fr(r):-t+ f,(0)for
every y. Take fr(r)=/*,fr(o) for every y.Thus for every xeR ,

fr(x)=x*fr(O)---+x * t (since fr(O)+, ) , here we define f:R-'R by

(x):x*t forevery xeR ,thus /e1(R) and fr-+ f . Soanet {4} hasa

convergent subnet. Thus ((0, B(yJ))) is compact. But (0, B(/,t)) c ((0, ro,r)))

, then ((0,B(y,1))) is relatively compact for every y e R . Thus by Th.4.5,

A(0) : Q .Hence by Th.4.4,i,I(R) is locally compact '' 
Also in this section we study the relation between proper I(X)-space and

local compactness. We now introduce the definition of proper G-space'

Let i be a function from a topological space X into a topological

space Y, f is said to be proper if f is continuous and the function

f xi-:XxZ +YxZ is closed for every topological space Z, and if X is a

G-space then X is said to be proper G-space if the function 0:Gx X -+ X x X
define by 0(g,x):(*,g") is ProPer,(2).

4.8 Lemma ,(9):Let X be a G-space. Then X is a proper G-space if and only

if J(x) : Q for every x e X, (where X and G are Hausdorff spaces).

Since for I(X)-space, A(x): J(x) for every x e X ,Th.3.z,then we get:-

4.9 Proposition: Let (X,d) be an I(X)-space . Then X is proper iff A(x) : 0

foreveryxeX.
4.10 Coiollary:Let (X,d) be a discrete I(X)-space . Then X is proper iff there

exists x e X suchthat A(x) : 0 .

Proof:-).By Prop.4.9.
+-). Let there existxeXsuch that A(x): Q . Suppose that there exists

y e x such that A(y) # $. since X is a discrete space, then A(y) is closed,

so by Th.3.5 , ! €A(y) .Thus there exists a net {f,} in I(X) with .fo )*
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and f,(y) -+ y. Define f:X---X , by f(t) : t for every t distinct from x , y

andf(x):y, f(y):x. Thusitisclear that f eI(X). Since f, isan

isometry for every cr, then

d(f "(y), y) = d(Y, f , '(Y))
= d ( f (x), f ;' (y)) (Since y: f(x))

= d(f"("f (x)), y)

Since f,(y) -+ y then by Lemma l.l,(.f, " f)(*)'+ y But we have

.f , + co,so / e A(x), a contradiction. Then X is proper .

4.11 Corollary: Let (R,d) be the usual metric space . Then R is a proper I(R)-

space.

Proof: From the proof of Cor.4.7 , we have A(0): 0 . We want to prove

A(x):$ for every x € R Suppose that there exist x e R such that

A(x) I $. Thus there exists y e A(x) and a net {f,\ with f, -+ co such that

f"(x) -+ y .Define f:R --- R by f(t): -t + y . Thus it is clear that f e/(rR).

Notice that f(y) :0. Since f,(x)-+y , then by Lemma 1.1 and f is an

isometry, (f . f")(x) -+ 0. Since -f " f * is an isometry for every u then

xeA(O) which is contradiction. Thus A(x):0 fo. every xe R .So by

Prop.4.9 ,R is a proper I(R)-sPace.

compact I(X)-space. If X is a proper

=

4.12 Corollary: Let (X,d) be a locallY

I(X)-space then:
(i) I(X) is locallY comPact'
(ii) I(X) is closed in Xx
Proof: BY ProP.4'9 and Th.4.4.

Y The converse of Cor.4.12 is not

′、
し

true in general , see the following

example.
4.13 Example: Let R be the set of all real numbers and let

X=YU{(1,0)},where I'={(0,y)lye R}and d : min {1,6},where 6

denotes the Euclidian metric . Then I(X) is locally compact and closed but X
is not proper.

Solution:Since (0, Y) e Y,then

B@iI6= {(0, x) e x tl* - yl<rl2}= {(0, x) e x I v -tl2 I x 1 v +rl2}

Notice that 0,0) e ,|((0, y),112), thus (((0,0),B((0,y),%))) is relatively

compact for every (0, y) e )' (see the proof of Cor.4.6). It is clear that ( 1,0) :
(1,0) for every f eI(X) . Thus (((0,0),8((1,0),%))): 0 ' Then we have

(((0,0),8(2,%))) is relatively compact, for every z e X ' Thus by Th'4'5,

A((0,0)) :0. So by Th.4.4, I(X) is closed and locally compact in Xx .We

show that X is not proper. For every positive integer n, define .f, , x ) x ,
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byん ((0,ノ))=(0,ノ +″),andん ((1,0))=(1,0)。 Notice thatん
∈f(χ ),fOr every

n andん →∞・Then(1,0)∈ A((1,0))(SinCeん ((1,0))→ (1,0)),thus by

Prop.4。 9,X is not proper.
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ideal. We say that d is Ud2-derivation, R is a semiprime and U a non-zero

ideal of R. If d is a non-zero derivation on R such that [d(x),d(y)] : [x,y]

for all x,y eU. In the present paper, we shall study a prime and

semiprime rings admitting a derivation d to satisfying new conditions.

Preliminaries:
Throughout this paper, R will represent an associative ring with

center Z(R) ;R denoted a semiprime ring if aRa : (0), with aeR implies

&:0, and called a prime ring if aRb: (0), a,beR implies that a:0 or b

: 0. A prime ring is semiprime but the converse is not true in general'4

ring R is said to be n-torsion free, where n * 0 is an integer, if whenever

nx:0, with xeR then x:0. If U is a non empty subset of R, then the

centralizer of U in R, denoted by Cno), is defined by: Cn(U): { a€R

I u* : xa for all x€U). If aeCn(U) we say that a centralizes U. An

additive map d from R to R is called a derivation if d(xy) : d(x)y + xd(y)

for all x,y L R, and we say a derivation d acts as a homomorphism if
d(xy) : d(x)d(y) forall X,Y €U,U a non-zero ideal of R. A map d:R---R is

ruii io centralizing on U (resp. commuting on U) if [x,d(x)] €Z(R) for all

x€U (resp. [x,d(x)] : 0 for all xeU) and let n be a positive integer, d is

said to be n-centriliring on U (resp. n-commuting on U), if [x',d(x)]
€Z(R) for all x €U (resp. [x",d(x)] :0 for all xeU). We write [x,y] : xy

- yx and xoy : xy + yx. Note that important identities [x,yzJ : y[x,z] +

li,y1, and fxy,zl : x[y,z] + lx,zly.Moreover, we shall require the

following known results,

Lemma I (9)
Let n be a fixed integer, let R be n!-torsion free semiprime ring and

U be a non-zero left ideal of R. If R admits a derivation d which is non-

zero on U and n-centralizing on U, then R contains a non-zero central

ideal.

Lemma 2 (10)
Let R be a prime ring and u is a non-zero left ideal of R. If R a

dmits a derivation d with d(U) t {0}, satisfies one of the following

conditions:
(i) d is centralizing on U.
(ii) d is skew-centralizing on U. Then R is commutative'

Lemma 3 [5 : Lemma 1l
Let R be a semiprime ring and u be a non-zero ideal of R. If z in R

centralizes the set [U,U], then z centralizes U.
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Lemma 4lll: Lemma 3l
If th; prime ring R contains a commutative non-zero right ideal U,

then R is commutative.

Lemma 5 ll2z Main Theorml
Let R be a semiprime ring, d a non-zero derivation of R, and U a

non-zero left ideal of R. If for some positive integers t0, tt, "', t, and all

x €U, the identity [[...[[d(r"),x"f,*"],...],x"]=0 holds, then either

d(u) :0 or else d(i-l) and d(R) u are contained in a non-zero central ideal

oiR. t, particular when R is a prime ring, R is commutative'

Lemma 6 (10)
Let R be a prime ring with center Z(R),and let U be a non-zero ideal of R

.IfUisacommutativeideal,thenRiscommutative'
Lemma 7[13:Lemma 3.1]

Let R be a semiprime ring and aeR some fixed element. If a[x,y] : 0 for

all x,yeR , then there exists an ideal U of R such that aeu c Z(R) holds

The Main Results:
Theorem L

LetRbea2.torsionfreesemiprimeringandUanon-zeroidealof
R. If R admitting u non-zero derivation d satisfying yx + d([x,y]) :

xy + d([y,x]) for all x,y e U. Then d(U) centralizes [U,U].

Proof:
We supPose that first when d # 0, then

yx _ d([x,y]) : xy - d([y,x]) for ul1*,y eu. Then we can be rewritten as

[y,x] : Z Attx,Vtl f# alix,Y e g' (1)

ii..piu.irg i ay ,and x by [x,y],we obtain

zlx,yf -d([[x,y],zl) 
: [*,y]' - d(fz,fx,yll) Then

,i"',ti- ai[",vtil i ofrtiv]) : [i,v]'- d(z[x'v]) + d([x'v]z)'

Thus we get

zlx,yf- 2 d([x,yi)z-2 [x,y]d(z) + 2z d(lx'vl) - lx'yfz+ 2 d(z)lx'yl : 0

for all x,y,z €U. Now according to (1), we have'

2 d(z)lx,yl - 2[x,y]d (z):0 for iU xy,z €IJ' Q)

Since n it Z-io*ion f"t, we obtain [d(z)'[x'y]l:0 for allx'y'z eU'

Thus d(U) centralizes [U,U]'
we obtain same result when yx + d( [x'y] ) : xy + d( [y'x] ) for all x'y

€u.

Corollary I
LetRbeaprimeringwithchar*,2andUanidealofR.IfRa

dmi6ing a derivation d satisffing yx + d([x,y]) : xy + d([y'x]) for all x'y

€U, then R is commulative'

Proof:
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When we have d # 0, then

yx - d([x,y]) : xy - d([y,x]) for all x,y eU' Then

iy,*l: 2 aft,vtl for ali x,Y € U. (3)

Replacing y bY xY, we obtain

x[y,x] :2 d(x[x,Y]) for all x,Y eU. Then

x[y,x : 2 d(x)[x ,yf + 2 xd([x,y]) for all x,Y € R'

x[y,x :2 d(x)[x,y] + x[y,x] for all x,Y €U'

According to (3) , the above calculation reduces to

2 d(x)[x,y]:0 for all x,y €U' Since char'R *2,we get

d(x)tx,yl : 0 for all x,y eU'By Lemma (7),we obtain

d(x) eU c Z(R), for all xeU.By Lemma(6),we get

R is commutative. Similarly when d:0.
we obtain same result when yx + d([x,y]): xy + d([x,y]) for all x,y eg.

Remark L

In Theorem l, when d = 0, then U is non central ideal'

The following example illustrate this remark.

Examplel

Let R: {(; l)t, n ' n\a"a ring over a nerd F;

f(o 0\ )

and u : t[; i), ..]0. one-sided ideal of R. rhen u is commutative

ideal but non central ideal.

Theorem 2
Let R be a 2-torsion free semiprime ring and U a non-zero ideal of

R. If R admits a non-zero derivation d such that

yx + d([x,y]) : xy * d([y,x]) for all x,y e U.Then R contains a non-zero

central ideal.
Proof:
From Theorem l, we obtain d(U) centralizes [U,U], then by Lemma (3),

d(U) centralizes U.Then by Lemma (l) R contains a non-zero central

ideal.

Theorem 3
Let R be a 2-torsion free semiprime ring and U a non-zero ideal of

R. If R admitting a non-zero derivation d satisffing d(VH(x): d([x,y])
for all X,Y € U.Then R contains a non-zero central ideal.

Proof:
We have d(V) - d(x): d([x,y]) for all X,Y €U. Then

d(V) - d(x) : d(x)y + xd(y) - d(y)x - yd(x) for all X,Y € U- Thus

4
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d(V) - d(x): [d(x),y] + [x,d(y)] for all x,y €U. (4)

Replacing xy for y, we get

d(xy) - d(x): [d(x),xy] + [x,d(xy)] for all x,y eU. Then

dG)V + xd(y) -d(") : x[d(x),y] + [d(x),x1y + [x,d(x)y] + [x,xd(v)] for all

x,Y € U'
d(x)y+xd(y)-d(x):x[d(x),y] + [d(x),x]y+d(x) [x,y] + [x, d(x)]v+
x[x,d(y)] for all x,Y €U.
since we have [d(x),x]y+[x,d(x)]y: 0 for all X,y €u.Therefore, the above

calculation reduces to
d(x)y+xd(y)-d(x):x([d(x),y]+[x,d(y)])+d(x)[r,y] for all X,Y €U'

According to (a) we obtain
d(xXx,yl : d(x)y + xd(x) - d(x) for all x,Y e U' (5)

Replacing y by x, we obtain
d(x)x+xd(x)-d(x):0forallx e U. (6)

Then
d(x2;: d(x) for all x e U. Q)
Multiplying (7) from left by Y, we obtain

yd(x2) : yd(x) for all x,Y € U. (8)

Multiplying (7) from right by Y, we obtain

d(r,')y : d(x)y for all x,Y € U. (9)

By subtracting (8) from (9) gives

[d(*'),y] - [d(x),y] :0 for all x,y e g. (10)

Replacing x by -x, we get

[a("'),y] + [d(x),y] :0 for all x,y e g. (11)

From (10) and (11), we obtain
2ld(x2),yl: 0 for all x,y e g. (12)

Since R is 2-torsion free, we have

[d(*'),y] :0 for all x,y e g. (13)

Now replacing y by x and using Lemma (1), we obtain R contains a non-

zero central ideal.

Corollary 2
rei R be a prime ring with char. +2 andl) anon-zero ideal of R. If

R admittin g a non-zero derivation d satisfying d(V) - d(x) : d([x,y]) for

all x,y e U. Then R is commutative'
Proof:
From (13) in Theorem 3, we have [d(x'),yf :0 for all x,y e U' By using

(a) in ,urn" theorem, we get [d(x),y] : 0 for all x,y e U. Replacing y by x

and using Lemma (2(i)) we have R is commutative'

Theorem 4

Let R be a prime ring and U a non-zero ideal of R. If R admitting a

non-zero derivati-on d satisfying d([[x,y] ,zf):0 for all x,y,z eU with

d([U,U]) + 0. Then R is commutative'
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Theorem 5

Let R be a semiprime ring and U a non-zero

Mehsin

(16)

ideal of R.If R adnlits

all x,y e U. Then R

Proof:
First we have d([[x ,y],zl): 0 for allx,y,z eU 

'

Then d([x,y]z) - d(z[x,y]) : 0 for all x,y,z € U'

Now we have,

d([x,y])z + [x,y]d(z) - d(z)[x,y] - zd([x,y]) : 0 for all x,Y,z €U' Thus

tiit*,vil,rl i tt*,vl,d(z)l:0 for all x,y,z erJ' (14)

Replacing zbY zfx,Y], we obtain

td(i*,V])it*,yll i 11x,yl,d(zXx,vl + zd([x,v])l :0 for all x,v,z €U'

,faiX/fl,[.,vtl.t.iitx,i]),zltx,vl+[[x,v],d(z)[x,v]l+[[x,v],zd([x,v])l:0
for all x,Y,z €U. Then
ztd(tx,V1j,[x,y]l + [d([x,y]),rl[*,y] + [[x,v],d(z)l[x,y] +z[[x,y],d([x'v])l +

[[x,y],zld([x,Y]) 
: 0 for all x,Y,z eU'

Then
z([d([x,y]),[x,y]l + [[x,y],d(tx,vl)l) + ([d([x,vf),zf + [[x,v],d(z)l)[x'v] +

tt*,yl-,rj d([*,y]):0 for allx,y,z eU. Then since we have
'tO(ii,vtl,ti,yii * [[x,y],d([x,y])l : 0 and according to (14), we obtain

fi.,vf,tiiti*,vJ):-o x,y,z €tJ. (15)

Replacing zby rz, r €R, we obtain

r[[x,y],zll(t*,Vl) + [[x,y],rlz d([x,y]) : 0 for allx,y,zeIJ, r€ R' According

to (15), we obtain

[[x,y],rl Ud([x,y]) :0 for all x,y e U, r €R'

Then

[[x,y],rl URd([x,y]) :0 for all X,Y €U, r €R' 07)
Sin.. R it u prime ring and d([U,U]) * 0, we obtain

[[x,y],.] U:0 for all X,Y €IJ, r e R. Then

ii-;ij;rf R U : 0 for all x,y €lJ, r eR. Since R is prime ring and U a

non-zero ideal of R, then we have

[[x,y],r] : 0 for all x,y €IJ, r €R Then by Lemma (3), U is commutative,

therefore, by Lemma(4), R is commutative'

a non-zero derivation d such that d([x,y]) : xy for

contains a non-zero central ideal.

Prooft
First we have d([x,y]) : xy for all x,y e g.

Now, for all x,Y,zeU.We have

d([[x,y],zl) : lx,yfz. Then
d([i,v])z + [x,y]d(z) - d(z)[x,y] - zd([x,y]) : lx,vl'' Then

according the relation d([x,y]) : XY, we obtain

xyz + [x,y]d(z) - d(z)[x,yl - zxy : xyz - yxz. Thus

[x,y]d(z) - d(z)[x,y\ + yxz - zKy : 0 for all x,y,z eU '
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Replacing y by x, we obtain

lr,*'l: O foi all x,z e U.z[d(x),x'1+7r,x'1dx:o for all x,z eusince we

have lz,x2l:0,therefore we get z[d(x),x2]:O for all x,z € uReplacing zby
zd(x), we get
zr[d(x),x2] :0 for allx,z €IJ, r eR. Replacingz by d(x)x and r by xr, we

obtain
d(x)x2r[d(x),x2] :0 for all x e fI, r €R. Again replacing zby x2 and r by

d(x)r,we get
*'d1*;r1d1x),x']:0 for all x €IJ, r eR.Subtracting our equations,we

obtain

[d(*), x'1r1d1*;,r']:0 for all x €IJ, r eR.Since R is semiprime with
using Lemma (1), we obtain R contains a non-zero central ideal.

By depend on Theorem 5 we can easy to proof the following corollary.

Corollary 3
Let R be a prime ring and U a non-zero ideal of R. If R admits

non-zero derivation d such that d([x,y]) : xy for all X,Y €U. Then R

commutative.

Theorem 6

Let R be a prime ring and U a non-zero right ideal of R. If R admits

a non-zero lJ*- or u---derivation d with a21q+a1u) * O.Then R is

commutative.
Proof:
Since d is a U*-derivation, we have [d(x),d(y)] : - d([x,y]) for all x,y e g'
Then

[d(x),d(y)] : [d(y),x] + [y,d(x)] for all x,Y €U. (18)

Then by substituting xy fot Y, we get

[d(x),x]d(y) + d(x)[d(x),y] +x[d(x),d(y)]: d(x)[y,x] + ([d(x),x] +

[x,d(x)])y + x([d(y),x]+,d(x)l) for all *,y tU.
According to (18), we have

d(x)[y,x] : [d(x),x]d(y) + d(x)[d(x),y] for all x,y eg. (19)

Replacing y by yx and using (19), we have

1d(x),xl yd(x) + d(x)y [d(x),x] :0 for all x,y e g. (20)

In (19), we substitute yd(x) for y, we obtain

d(x)y [d(x),x] - [d(x),x] yd2(x): [d(x),x]d(y)d(x) + d(x)[d(x),v]d(x) -
d(x)[y,x]d(x) for all x,Y e g.
: ([d(x),x]d(v) +d(x)[d(x),y])d(x) - d(x)[y,x]d(x) for all x,Y €U.

Now according to (19), we obtain
d(x)y[d(x),x] - [d(x),x] yd2(x):0 for all x,y e g.

From (20) and (21), we get

[d(x),x] y(d2(x) + d(x)): 0 for all x,y e g.
Thus from(22) we have

Vol. 21, No 6, 2010
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[d(x),x] Un(d2(x) + d(x)):p for all x€U. Q3)

Sir.. R is prime ring and d'(U) + d(U) * 0, we obtain

ia(*),*l RU: O for itt x€U. Also since R is prime ring and g + {0}, then

we get [d(x),x]:0 for all x€U.
Thus by Lemma (2(i)), R is commutative'

We obtain same result for U"-derivation'

Corollary 4
I-ei R be a prime ring and U a non-zero right ideal of R. If R admits

a non-zero lJ*-' or U-lderivation d with dz(U):d(U),then R is

commutative.
Proof:
In (23) of Theorem 6, since R is prime ring and

a'U): d(u), we obtain [d(x),x] RU:0 for all x€u'
We complete the proof by same method in Theorem 6'

The nexi result, we assume that aderivation d acts as a homomorphism.

Theorem 7
Let R be a semiprime ring and U a non-zero ideal of R. If R admits

a non-zero IJ*- or U**- derivation d. If d acts as a homomorphism, then R

contains a non-zero central ideal.

Proof:
Since d a U*- derivation. we have [d(x),d(y)] : - d([x,y]) for all x,Y € u-

Replacing x by x2, we obtain .
[d(i)x,d(y)] + [xd(x),d(y)] : - d([x',Y]) for all x,v eg.
Then
d(x) [x,d(y)] + [d(x),d(y)]x + x[d(x),d(y)] + [x,d(v)]d(x) : - d([x2,v]) for

all x,Y e g.
Repiacing y by x, we obtain [x,d(x)2] 

: 0 forgll x e 
!J

Since d acts as a homomorphism, then [x,d(x2)] 
:0 for all x eU.

By Lemma (5), R contains a non-zero central ideal'

We obtain same result for IJ**- derivation.
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ABSTRACT
As a generalization to the concept of projective modules, we introduce the concept of
approiimately projective modules. We also give characterization of this concept and

diicuss some properties of this type of modules. In this paper we study the endomorphism

ring of approximately projective and some results. We introduce the concept of
approximately-small submodules of an R-module M and some properties of this concept.

INTRODUTION
Throughout this paper R will denote a commutative ring with identity and all

modules are left R-module. The Jacobson radical of R is denoted by J(R)

which is the intersection of all maximal ideals in R.Recall that an R-module

P is nearly projective, if for each R-epimmorphism f : M -+ N ( where M
and N are R- modules), and every R-homomorphismg :P ->N , there exists

an R-homomorphism h:P--M such that (f"h)(a)-g(a)eJ(N),vavP [l]. We

call an R-module M is approximately-projective module (for short AP-
projective module), if for each R-epimorphism cr:A--*B (where A and B

are R-modules) and every R-homomorphism f:M*B , there exists an R-

homomorphism g:M+A such that (a"g)(a)--f (a)eJ(R)B VaeM.Clearly

every projective module is AP-projective, but the converse is not true. In
general, with J(R) :0, then the converse is true.Recall that, a ring R which
satisfies J(P):J(R)P for every module pP is called a good ring [2]. We see

that every AP-projective module is nearly projective, but the converse is

not true. In general, with R is a good ring, then the converse is true. Finally
we have approximate projectivity is an intermediate between projectivity

and near projectivity. As a generalization of a pure submodule, we

introduced the concept of approximately-pure (for shot AP-pure).

In section 2, we study this class of modules which is an intermediate

between the class of projective modules and the class of nearly projective

modules and satisfies some properties similar to that of projective modules,
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for examples we prove that the tensor product of two AP-projective modules

is AP-projective and

rf M = @ Mo , then M is AP-projective module iff each Md is AP-
d,e/\

projective module.
in iection 3, we study the endomorphism ring of AP-projective modules'We

introduce the concept of approximately-dense subring of ,S = End p(M) and

we prove that A ={f r-Slrm6) is AP-small in M} is AP-dense in S where M

is AP-proj ective R-module.
AP.PROJECTIVE MODULS
Recall that R-modules A and B are epi-equivalent, if there

epimorphism ,f :A -+B and an R-epimorphism g:B --+A 'We

A=Bl3J.
We call an R-module M is approximately epi-equivalent to an R-module X,

if there exist an R-epimorphism .f :M -+X and an R-homomorphism

g:X -+M such that (s.-f )(m)-m eJ(R)MYm e M .It is clear that epi-

equivalent implies that approximately epi-equivalent.

Proposition 1i.t;: Let P be a projective R-module and M be approximately

epi-equivalent to P, then M is AP-projective.
proof: Let M be an R-module which is approximately epi-equivalent to the

projective R-module P. Consider the following diagram:

M
I

+k
.P

h, IT
M

,..'---ry--' * e

o^-'-B+o
where f :A -+ B is an R-epimorphism ( where A and B are R-modules) and

).:P + M is an R-epimorphism. Since P is projective, then

there exists anR-homomorphism hl :P-+'4such thatgo)'='f 'ftl'since M

is approximately epi-equivalent to P,then there exists an R-

homomorphism k:M---+P s.t.

(A.k)(m)-m eJ(R)MYm e M .Defined 1x =71 ok '

Hence S(l"k)(*)-m)eJ(R)BYm eM .

So(g " l.k)(m)- S@) e-r(R)BVm e M .

Ｒ
［
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Then(/ ohl ok)(m)-s@)e-r(^R)BYm eM .

Vol. 21, No 6, 2010

So1/ . h)(m)-s@)e-r(R )BYm e M .Then M is AP-projective'

corollary Q.2): Let P be a projective R-module and M be epi-equivalent to

P, then M is AP- Projective.
Examples (2.3):
(1) v; eZ ,Zn as aZ-module is notAP-projective. Suppose that ZnusaZ-

module is Ap-projective and let f:Z-Z^be an epimorphism and consider the

following diagram:

lz"

----------------+ 0

Let (0 )+ i eZn, then there exists a homomorphism $:Zn---+7 such that

(f"gXi )-i . J(Z)Z,, but J(Z):o i.e.f(g(i )):i * 0 +g(i )+0,which is a

conliadiction since HomT(ZnZ):O, so Zn as a Z-module is not AP-

projective.

iZ;-In tfr. following example, we shall see that there exists a nearly

projective module which is not AP-projective.

thi z o* as a Z-module is nearly projective; it is known that every proper

submodule of Z O*iscyclic ofthe form ( **r), where n eZt and p is a
pn

prime number, and the submodules in Z pa contains a unique ascending

chain 0c1la Z1c1)+Z)c....It is clear that every submodule of Z ra is'p 'p'

small, thus J( ZO*):Zp*,i.e. Zpa has no maximal submodule, and every

module which has no maximal submodule is nearly projective (1).So Zp.o

as a Z-module is nearly projective, but it is not AP-projective since

J(Z):O,and Z pa is not a projective Z-module'

The following theorem gives a characterization of AP-projective modules.

Theorem Q.$: Let M be an R-module. Then M is AP-projective if and only

if for each exact sequence 0--+K 4p n >M 
-+0 

with F is a free R-

module and K:Ker(zr), there exists an R-homomorphism d eEndp(F) that

satisfies :

(1)ru. 0(x)-n(x)e J(R)M for each x in F.

(2) Ker(n) c Ker(O).

べ

．
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Proo,(=⇒ )See(1)。

鮮讐鷺謂 i品認問留1勝Iル曜ぶ肥1苦豊篤
F bea■ee R…module with basis{χα}α∈A・ Deine π::F→M as follows:

π(W)=ノ
[:l rαj″
ηα
J 'f°
r each ″ ∈F.In particular,π (xα)=rnα ,Vο

`∈
∧.It is clear

that π iS an R―epiinorphism.Then by hypothesis, there exists an R…

homomorphism O c EndR(F)such that

(→ (π
。0)(X)‐π(X)∈ J(R)M∀χ∈F.

(b)Ker(π )⊆ Ker(0).

Deflne Ψ:M→F as follows:

Ψ(ln)=Ψ (Σ
lSノ

″ρり)=Σ lSノ
θα
/9・
)=θ(1蟄 Sブχ

/J・
)

where“ ∈ν,“ =ilSノ
/J..In particJtt 

Ψ(mα)=0(Xα)∀α∈∧・…(C)

TO show that v is Well deflned.Let」
こlSJi″ら

=′
::1竹
′り
ぅ
。Then

ilSノ πα
 FJ・
)=′
::1今
π(χ
ぅ

)WhiCh implies thatπ (J灌
:lSプ

χ
β・

~′

::1今
χ

ら

)=0'thu

S(リ
モlSプ
χ
β.~′ ::1竹

χ
l)∈
Kθ″(π )・ But Ker(7τ )⊆ Ker(0)by(b).

Hence/(jぇ
:lSノ

″βヶ
)=/tIIrr"η

l)・

Now for the fbllowing diagranl:

π

===量
M

g

一一一一一一>0f

Since F is free, then there exists an R-homomorphism k:F--A

such that fo k:Bo zr.Define h:M---A as follows: h:ko r,p. Now for each

element *oO.{m6)aen. We have:

一
り

´
〕

Ｆ

‐

k

（
）

469



AL‐ Mustansiriya J.Sci

び。み)(″αO)一
g(“αO)=び

。た。7)(″αO)―
g(″αO),

Vol. 21, No 6, 2010

and by (c) we have

び。たX"%》―g鮨%)=む
°Л領
`雅 %》
~g(雄
%》
=g《π°鉾 %)~雄 %》    and

since(π oθ )(χ α
O)一
π←α
O)∈
」(R)ハイ,then

g((π oθ)α %)~π
(χ (b))∈ J(R)β 'thus M is AP‐

prdeCt市 eR‐module。

We call an R… homomorphism α:A→B appro対 mately―split(for shO■ AP‐

split),if there e対 stS an R‐ homomorphism β:B→A such that(α oβ)(bト

b∈J(R)B,for each b in B.In the following theorem,we g市e several

characterizations ofAP‐ prdeCt市e modules by splitting homomorphisms:

Theorem(2.5):Let M be an R‐ module.Then the following statements are

equivalent:

(1)M is AP‐ prdeCtiVe.

(2)Every R‐ epimorphism α:A→ M is AP¨ split for each R‐
module A.

(3)Every R… epimorphism α:F→ M is AP‐ split for each free R‐
module F.

(4)For every family{χ′Ld  Of generttors of M,there e対 sts a family

ケ∴∈f,/J∈ν
*With for each m in M.

(a)1(m)≠ o Only fOr initely many′ ∈f.

(b)J3/′ (″ )χノー“∈J(R)ν・
Proo,(1)=〉 (2)。Let A be an R‐module and α:A→M bean R‐epimorphism

and consider the following diagranl:

IM

―

・ 0

Since M is AP-projective, then there exists an R-homomorphism B:M-+A
such that (cr" p)(m)-m eJ(R)M. Thus o is AP-split.
(2)= (3).Trivial.

(3) + (4).Let {*,\,obe a generated set for M and F be a free R-module

over M with basis {r, },./ und define y:F+M as follows:

tt
V0)=r(,Zrri*)= i\_tri*iYy 

eF.In particular tr(*)=mivi e1'It is clear

that y is a well-defined R-epimorphism.Then by hypothesis ry is AP-split.i.e.

there exists an R-homomorphism h:M-rF such that (v" h)(m)-me J(R)M'

Ｍ

Ｉ

Ｉ

Ｉ

↓

Ｍ
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Now define a homomorphism 6i:F---+R as follows:
6,(x r)= t 1 if i: j

Lo if i+i
For eachy € F, theny = !.r,*, = .L.6,(l)x; , rrrd for each i e1

i=lt ' i=l' '

Define fi:M---+R as follows: f,:6ioh.Consider the following diagram:

R. f; tutt ..'l
ln lrn6il 

I| .' Il|'+
-Ê-_______ - \/I

v
Let aeM, then o= 9. s;n;,s- eR, it is clear that f;(a):(6i"h)10 for only

j-=t J l' l
finitelymany i eI .Nownoticethat,
Z-f ,(a)m, -a=.2-@,oh)(a)mi -a= Z 5,(h(a)v(x, )-a) -'v(L 6'(x,)(h(a) 

)iZft" t tZI't t tZI I t iel t '

-s =V/(h(a))-a = Qyoh)(a)-a

But(/。 乃XI)一α∈」(R)ν・Thenノ
3/J〔
う
“
ノ
ーα∈J(R)ν .

(4)=)(1)・ Let{χノ}J∈f M be a generated set ofIII.Then there exists a family
l′′}ノ∈I Such that ∀ηz∈ルイ
(→ 1(m)≠0 0nly fOr initely many j∈ f.

(b)ノ
3/J(“

)χノー“
∈」(R)ν・

Let F be a ice R― module over M with basis{ッ ∴∈r and 
π:F→ν be an

epimorphism deflned as follows:π (ッ′)=χノ
∀′∈f.Now deflne θ:F→ F as

follows:let x∈F and since π is an epirnorphisrn,then there exists a∈ NII such

一
〕

一
〕

3/′
(α )χ′~α∈J(R)ν i・eo α=′

3/J。
)χ J+′that  π(χ )=α・Then

J

′∈J(R)」И・

Now putθ (χ )=ノ
3/J(α

)ノノ。Notice that

いのα)一πO)=ズノ]為
0ンノ
~πα)=ノ
]為
0)π%)=Σンちの J―α=′・

ThuS(π oθ)(χ )一πO)∈ J(R)」И・Now let y∈ κθr(π),thenπ (ッ )=o,i・ e.

where

´ヽ、）

471



AL- MustansiriYa J. Sci V01.21,No6,2010

deflned by O(¢)=¢ (′ )∀′∈r and

θ(ノ )=JΣ /ノ (0)ッ′=0,thenッ
∈κθr(θ),then κθ″(π)⊆κθ″(θ).Then by theorem

(;)3),そ

〕filAP…

pFi,IliVe・

the above theorern the Dual‐ lBasis Lemma for AP‐

翼蹴 :鷺謬 ぶЪ M、 想 両 面
(:]W#[器 ず粘 聖 M・ mdけ

l‖llilisi:Ct:lllltJ!})M⊆

J(MINective  modules,  then  there  exist

{χ′}′∈」,χノ∈ν'and{9J.}′∈ノ,7J・∈R*S・ t・ J3■ (“ )χ′
~“∈J(R)ν and since

m∈ J(M),then gJ.(″ )∈ J(R).Then m∈ J(R)ν ,SO J(M)⊆ J(R)M.Then J(M

)=J(R)M.
Itis known that ν=′

3ν′ iS prdeCtiVe iffonly 
νJお prdectiVe for each

J∈ f[2].A similar result h01ds for AP― pr●eCt市eR‐modules.

PropositiOn(2.7):Let M=′
種)Mibe a direct sum of R‐

modules M卜 Then M

is AP―praect市 e ifand only ifMiis AP―prdeCt市 e for each′ ∈/.

Proo,  Suppose that M is AP‐ proJective, and let g:И 一〉B bean R¨

epil■orphisrn

(where A and B are R‐ modules).COnsider the following diagram:

8予

kl h′ /

kメーーーーー→
g

where pJ.:①ν′→νJ iS the prdectiOn

yqeMi.e. e:I +vMi s.t. q(i)+0 only for finitely many i eI and

r. :M . + M is defined by: tr,(ri )= (o,o,...,x,,o,o,...).
tl

It is clear that proni =rr,. Since M is AP-projective, thenthere exists an

R-homomorphism k:M -+As't'(s"k -.f 'oi)(o)e"/(R)BVqeM '

Defineh:M, -+A as follows; h =k "ni.Thenfor each a- in M;we have:

(g.h-f )(oi)=(sok ori-f )(ai)=(g "k)(rr@))-(f "P)(tt,(ar))e J(R)B Thus

Mi isAP-projectiveR-module, Yi eI .

０

Ｍ

Ｆ

Ｉ

Ｉ

↓

Ｂ

472

‐



Approximately Projective Modeles and The Endomorphism Ring of Approximately Projective#rih"

Conversely, suppose thatYi eI , Mi is AP-projective R-module and let

g :A -+ B be an R-epimorphism (where A and B ate R-modules) and

f :M -+ B be an R-homomorphism and p. ,/r. are defined as above' Since Mi

is AP-projective, for each

homomorphismk, :M , -+A such that

(g "kr -f "ni)(x, ) e J(R)8, for each xieMi.Consider the following diagram

TE'

Y'e--------------.----.-
iot"
tr

,l h ..'
Ki i

t.'
I .'

vr_______________-
ob

LetrpeM i.e.rp:I -+wM,s.t.rp(i)*0only for finitely many i e I '

Define h:M -+A as follows:h(rp)= 
,Z.r(k, "o)(o)Yrne M 'Now fot each rp

in M, we have,

@ .h -f )(q)=@ "h)(q)-"f (q)= r(,Z.r(k r " Pt)(q)-f (,2.r(o, " o,)(W))=

rZ.tG 
" k ,)(ctG )) -,& (f " ni)(q(i)) e J (R)B

Thus M is AP-projective.
It is knowrr il both M and N are projective R-modules, then so is

M @N [2].In AP-projective R-modules, we see the following proposition:

froposiiion (Z.S):-tfioth M and N are AP-projective R-modules, then so is

M@N.
proof: since M is AP-projective, then there exist families

\*,\,.,,x, e M,drtd {r,\,n,ei . M* s.t. 
rZ.tQi@)* i 

-m e J(R)M

ym e M and since N is AP-projective, then there exist

families\r,\,.r,/i.N, {u,\,.r,6i'N* 
such

that I -5 , (n)t ; -n e/(R )N Yn e N. Now claim that 
\* , 

*, ,);.2 u'a
jeJ r r jeJ

\n"fo,oar))ier 
satisfies condition (4) of theorem (2.5) such that

jeJ

i e / ,then there exists an R-

０

Ｍ

Ｉ

ト

ド

ー

↓

Ｂ
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η:RΘ R―→R   deflned  by

〃Θ刀∈ν ΘⅣ .Then

Vol.21,No6,2010

η(l Θr2)=lr2∀ 1'r2∈
R・  Now  let

(“
~J3角

(″ )χ′)Θ (ノ [レう(″ )ツプ)+“
Θ(″―
ノ[♭う

(′ )ツプ)∈」(R)■イΘⅣ

鮨Θ
ノ通シう

(4)ノプ)~(ぇ:9J・ Oηンノ)%モ♭ぅ。うツプ
)+″
'Θ
″―(“ 10しΣぅ0うツプ》∈J(R)

ν ΘⅣ .Thus

″Θ′―(J[}角砕)χ′)Θ (ノLδ)(″ )ノノ)∈
J(R)ハイΘⅣ

Notice that η(2J.(″ )Θ %(4))=9J・ (″ )%(″ )。
Now

ノL′ [}資
(″ )χ′Θδレ(″ )ツプ弓[}プ3角 (“ )δ)(4)(χ′

Θップ)=′ [〕プ3(η
°(角Θδレ))

(″ Θ″)は ,Θツプ)

Then“ Θ″―(JΣ
 ノ
Σ (η°(?′ Θ

%))1留
Θ″)(lJ CDッ

プ
))∈ J(R)Aイ (DノV

Thus ν ΘⅣ is AP―proJective R‐ module.

Recan that a submodule P of an R‐ module M is said to be pure submodule,

if P∩ IM=IP for each ideall in R.An ideal K of a ring R is a pure idealin R,

if it is a pure submodule of R considered as R― module[4].As a
generalization of a pure submodule,we introduce the fbHowing concept:

Deintion(2.9):A submodule N ofan R― module M is called appro対 mately…

pure submodule(fOr shOrt AP¨ pure),ifiヽ r∩″ =Ⅳ +J(R)ν ∩ (Ⅳ ∩昴イ),fOr

each ideall ofR.

Now,we characterize AP‐ pure submodule in terrns of equation follll.

Proposition(2。 10):A submodule N of an R‐ module M is AP― pure if and

Only if for every flnite subsets {″′}子=1,″ J∈・イ,and {′ノ}:=1'″ノ∈ハr,

and{r,\,,,", eR s't'

There exist b. in
I

v/,1< j <k .

″ノ=′翌1句
″
J'VJi,1≦ノ≦た。

N, 1≦′≦″  such that 
ノをlrヴ

b′ ―″
ブ  
∈J(RソИ∩」V

Proof: Assume that N is AP-pure submodule of M and I be the ideal of R

generatedbythe elements{r,,}. .. Then NnIM =IN +J(R)Ml(NnIM)'
lu )i,j
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Now if η
ノ
∈Ⅳ∩″И,then ni∈ Ar+J(Rソビ∩(Ⅳ∩″И)・ Hence there exist

ち∈Ⅳユ●≦刹ぬ血進1りち―″ノ∈ズ対ν∩Ⅳ,W≦メれ
Conversely,let l be an ideal of R and′

ノ
∈Ⅳ∩ν  VJi,1≦ ノ≦た・Then

″ブ=Jを lπ〃′,今∈R and“′∈ν,り ,1≦メた。By the hypothesヽ,there e対
st

η

“bJ∈ Ⅳ ,1≦ ′≦ηS.t.ノ
理lttbノ

~″
ブ
∈」(R)ν ∩Ⅳ VJi,1≦ ブ≦た。Butノ

≧1今
bノ ~″
ブ

∈〃,り ,1≦メた・Hence進
1今

b′―ηブ∈Iルイリ'1≦メた・Thus
Ⅳ∩″И⊆Ar ttJ(RソИ∩(Ⅳ∩〃И)・ The Other inclusion is clear.Hence N is AP―

pure submodule.

The following corollary is an iinmediate consequence of the above
proposition.

COrollary(2.H):A submodule N ofan R― module M is AP― pure if and only
′

it fOr each n in N,fη =J≧
1り“J'今
∈R'and″

J∈
ν,then there exist

bj∈Ⅳ s.t.′
を1竹
ι
′
―″∈」(R)ノИ∩Ar・

Proposition(2.12):Let M be AP― pr●eCt市eR―module.If N is AP― pure

submodule ofM and J(R)M∩ N⊆ J(R)N,then N is AP‐ praective.

Proo■ Let 卜I be AP― pro」 ective and N be AP―pure submodule of Nl.If

α∈Ⅳ,then α∈九イand since M is AP… praect市e, then e対 st families

{χ J}J∈ f,χ ノ
∈ν
'andケ ノ}たf√ノ

∈ν
*S・

t・

J3/J(α
)χ ノ
~α ∈J(R)ν fOr each

αciイ ,and since N is AP…pure submodule,then by proposition(2.10),there

exist み
′ in N, such that ′を1/ノ

(α )bノ
ーα∈」(RソИ∩Ar・Let4=/′ IN be the

4
restriction of i tO N.ThenJ≧

14o)わノ
~α ∈」(R)ν ∩Ⅳ ⊆J(R)Ⅳ ・Hence by

Dual―Basis Lemma ofAP― praect市 e modules,N is AP… prdeCt市 e.

COrollary(2.13):Let M be AP‐prdeCt市e module over a good ring R.IfN is

AP―pure submodule ofM,then N is AP… prdeCt市 e.

COrollary(2.14):Let M be AP‐ prdeCt市eR― module.IfN is pure― submodule

ofM,then N is AP―pracctivemoduleive R―
module.If N is pure of M,andCorollary(2.15):Let M be a praect

J(R)M∩ N⊆ J(R)N,then N is AP… prdeCt市 e.

ロ

"
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If M is an R― rrlodule, then the trace of M, denoted by T, is deflned by

T= Σ /(ν )・ (3)。 Recall that if M is a prdect市 e R―module and

TttaXIM), then M=TM and T=T2 and annR(NII)=annR(T)(5)。  For AP‐

prdeCt市eR…modules,we have the following:

Proposition(2.16):Let M be AP‐ prdeCt市eR‐module.

Then

{:})[1翌 Y‖1∫}llF・

(3)annR(M)=annR(T)∩ annR(J(R)M).

Proo■ (1)It iS Clear that TM+J(R)M⊆ M.Let m∈M,then by Dual‐ Basis

Lemma of AP‐ pr● e“Ve moddeも ぬere existね面hes←′}た1ハ勧and

れ 准 1,9iGM*飩
.進
1%鰊

>′ ―m∈【尉 M・ Lお dear that m∈ TM+J6)M,

thus M⊆ TMttJ(R)M,then M=TMttJ(R)M.

(2)It is Clear that T2+J(R)∩ T⊆ T,and since M is AP‐pr● eCt市e,then by

Dual‐Basis Lemma of A‐ prdeCt市e modules,for each m in M there e対 st

fam■esレ
′准 1,Щ

鋼 鑢 dレ
′た 1,lCM*頭

.進
lК
→ 鴫
‐moc)M.

Hence m=i l(m)mi+k,Where k CJ(R)M.ThuS,fOr each g CMち we have
′=1

g(1■)∈T and g(1■ )=′を1 1(ln)g(lni)+g(k)∈
T2+T∩ J(R).HenCe T⊆ T2+T∩ J

(R).ThuS T=T2∩ J(R)。

(3)let r∈ annR(M),thus rM=0,let t∈ T,t―進19i(m),Where mi∈ M
and 91∈ M*∀ち1≦ i≦ n.貢 =r(進

191(m))=進 19i(mi)=0。
Hence r∈

annR(T),thiS implies that annR(M)⊆ annR(T)and Since J(R)M⊆ M,then

annR(M)⊆ annR(J(R)M)。 Thus arllllR(M)⊆ annR(T)∩ annR(J(R)M).Now lets∈

annR(T)∩ annR(J(R)M)。 Then sT=O and s(J(R)M)=0.Since M is APP中
prdeCt市e,then by Dual‐Basis Lemma of AP― pr● eCt市e modules,∀α∈ν

■ere e対前ね面 hes← J}11ハ
CM and侮

}た1,δ i∈
M*頭。

進l 
δiOX―

a(≡  J(R)M.So  a=′
をl 
δi(a)Xi+k,  where  k CJ(R)M.  Then  we  have

SFく
ノを1ゝ
③
・
+Ю=進
I SaO為

+Sk,■us sttnKD WhCh hメ LS血江

annR(T)∩ annR(J(R)M)⊆ annR(M),thus annR(M)=annR(T)∩ annR(J(R)M).

ミ
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A"Ю対面 dy P中 市eM“d“ 田dhE“ omo甲hsm斑ng」 A"Ю対mttdy R億]瑞 ‰ a

ぶ濯器Ⅷ∬∬:よ凛胤摺繋驚1譜∬淋 淋ユ
llf

y為輩譜Tl魔監ξttl」rr素∴蹴:|:'lel慶胤≒Ψr:ふ 11
3器IsIlliIPr3_I,nl11 12・ be AP―pr(lectiVe R―moduleo Then for each

g∈ CC),there exists r∈ R such that g(″ )一解 ∈J(R)ν fOr each m in NII.

Proo,Since卜任 iS AP―prdeCt市e,then by Dual‐ Basis Lemma of AP‐

ImrleК exist師五esla,L∈r角 ∈ν ttdケJL∈μ ∈ν
知・

′3/J(“ )“ J~“
∈」(R)ν・HenCe“ =ノ

3/J(溜
)“

'+′

,

where r∈ J(R)ν ・Now for each f∈ iィ
*  and 

α∈ルイ。We can deflne

rα :ν →ν by fα O)=fO)β ,fOr each χ in M.It iS Clear that fα
∈S and

“
=J]f“
ブ
(“ )十

`。

Thus for each g∈ C6)We have,

g(“ )=Jlg」燿
J(燿
)+gぐ )=ノ
]f“ J・
g(“ )十 gc)=′

z〕

fJ(g(“ )).“′+gぐ )=

f′ (g(″ ノ))“
+gC)

gぐ )∈ J(R)」И o  Put  ″=J]f″J(g(η
τ′))∈
R・ Then  g(″7)=rηz+gO)

Thusg(“ )-7η
'∈
J(R)」И・

Deinition(3.2): A submodule Ⅳ Of R― module M iS Said to be

棚撃蹴鬱讐り,1胤鷺ぶ鮒T鮒・
fW騰““rⅣ +K=ν ,

Remarks(3.3):

1.Let M be an R‐ module.Then,it is clear that every small submodule of M

is AP― small.

2.If J(R)ル f iS Smallin M,then every AP‐ smallSubmodule ofM is small.

3.Letび ⊆Ⅳ ⊆ν .IfN is AP― smallin Wl,thenび
is AP‐ smallin M.

4r4ヽ A卜smtt h M戸 封 2-hn進 14お
A卜smtt h M.

Proposition(3.4):Let M be AP― prdeCt市eR―module and S=Eη
グR(17)and

△=J∈ SIImび )iS AP― smallin M}.Then

(1)J6)⊆ △・

(2)J6)⊆ 激フ″R(ν ,」 (R)ν )。

Σ
ｄ
　
ａｎｄ

一　
）

ヽ
し
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Proof: (l) Let f eJG), and suppose that Im(/)+K =M, where Kany

submoduleofM. Let r;M +M lK beanaturalmap'
Thenlm(/)+K =M implies that tof iM -+M lK is an epimorphism and

consider the following diagram, 
*

I

Ic ...' I

t'r't
M+M+IWk+0

fTt
Since M is AP-projective, then there exists an R-homomorphism

gtM +M s.t.Qr"f "g)(m\-n(m)eJ(R)(M lK)c("/(R)M)lK VmeM '

Hence (r"f "g)(m)-n(m)e("/(^R)M)lK Ym eM .

Thenthere exists t eJ(R)M such that Im n(f "g-I)(m)=t +K.But 1-7 "gis
invertibleoln     particularf― /og iS      an isomorphism.Hence

Im πび 。g― f)=ν・Thus ν ⊆J(R)」И +K oThenハイ=J(R)ν +κ・

(2)Let/∈ J6)i・ e。 /:ν →ν ,then by(1)We haVe lmび )iS AP‐ smallin M.

ioe. whenever  lmび )+K=ν ,  fOr  any  submoduleκ  of  M,

thenκ +J(R)ノИ=ν oNow      (f―/)(ν )■/(ルr)=ν .Butlmび )iS AP‐
sinanoThen(f―/)(ν )+」 (R)ν =ν
⇒ (f―/)(ν )一ν ∈―σ(R)ν )⇒ f(ν )―/(ν )一ν ∈―σ(R)ν )

⇒ ν ―/(ν )一 ν ∈―σ (R)ν )⇒ /(ν )∈ σ (R)ν )・ SO/∈ 肋
“
R(ν ,J(R)ν )。

Then J6)⊆ 上b“R(ν ,」 (R)ル
「
)・

In the above proposition ifJ(R)M is smallsubmodule ofM,then

l.J(S)=△・
2.J(S)=HOmR(M,J(R)M)。

Let M be an R― module.Then for each element r in R,there exists a ring

homomorphism ψ:R― S dened by:ψ (r)=ψ r where ψr(m)=m,fOr each m

in M.Now deine[]:MXM*→ S by[″ √ ]=塩 ;fOr each fin M・ and m in M,

where塩(a)=【う。m;fOr each a in M.We denote by▽ the ideal generated by

the image of[,]。 SeC(7)。

Let M be an R‐ module,a subring J of S is said to be dense in S,if∀ fcS and

∀ml,.… ,mkcM,there e対 sts g∈ J such that g(mi)=【 m)∀ i,1≦ i≦ k sec(8).In

the following we introduce the concept of approxirnately― dense subring.

Deinition(3.5):Let M be an R―module.A subring J of S is said to be

appro対 mately‐ dense in S(for ShOrt AP―dense),if∀ f∈ S and∀ ml,… 。,
mk∈ M,there e対 sts g∈ J such that g(mi卜 【m)∈ J(R)M,∀ i,1≦ i≦ n.
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Proposition(3.6):Let M be AP― praect市eR―module.Then▽ is AP―dense

in S.

Proo■ Let f∈ S=EndR(M)and let{“
1,・ '̈″
つた}be a flnite subset ofM and by

Dud…Bads Lerrllna ofAp―prae“ve moddet tere existね面hes←メ准1轟
cM,and{角 }11,9i∈ M*S・

t.ノ
を19i(鴫

)ヽ 一mi∈ J(R)M∀ jl≦j≦ k・ Now

進lqω IXl)一【mi)∈ J(R)M∀ j,1≦ j≦ noSo Jを
l 1/α J),7J・ ](lη

j)一

f(mi)e J(R)M,put

g: Y. l.f @,),e,1,then g(mj) - (tr,:) eJ(R)M, thus V is AP-dense in S 'a :1r f '1"'l)
I -l

Let M and N be an R-modules, and let fe Homp(M,N). Then f is said to be

nearly compact homomorphism if f(M) is contained in a finitely generated

submodule of N. We denote C"(H) the set of all nearly compact R-

homomorphism of Homp(M,N).See (9) i.e. C。 (H)
:{f . Hom o(M ,N )lf is necn'ly conpact\. And T(M,N):I (M), for each

feHomp(M,N), then T(M,N) is called the trace of M on N [9]'Now
;;il;,n*#-'uomp(M,N) by o (n,0:fn for each n in N and f in M*,

where fn(a):f(a).n, VaeM. Let F(H) be the submodule of T(M,N)
generated by Im(o), and we denote F(M) for F(H) and co(M) for c"(H) t9l.
We have the following proPosition:
Proposition (3.7): Let M be an R-module and N be AP-projective R-module.

Then
(l)C"(H)c F(H)+J(R)N .

(2)F(H) is AP-dense in Homn(M,N) .

Proof:
(1)Let f e Co(H), then there exists a finitely generated submodule P of N s.t.

(M)cP, P generated by {n,}l=,. Now let a eM, f(a): L ',',, 11€R' Since N
tZtt t'

is AP-projective , ,l"iobY Dual-Basis 
,t.T-u 

of AP-projective modules

there exist families {r, \0,o, 
x3e N und 

\o-\0,=r, 
,, tN- ''t /.!l 

Qi$i)xy

rri € J(R)N, V i , 1<i <t . Then n,:.9, Q: (',) xj+si Vi, l<i(t, si
j=l

い

一　
け

け
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dcN騎 0=進 1竹 L色伸嘆 1%0細
=

寸鷹1・
町

ｎｒ
′
ア
〓
一

／
１
ヽ

¢たΣ
片

に 0=点1喘 似 →中
t■
色
蝸 ,"‰=名 罐屯 申 ,

=1

then 【a)=Σ
l y/j(→

Xi+S・ By uSing deflnition ofΦ ,we have【 a)‐ Σ
l

た

Φ偶 ,/D(→∈J(助N.Itヽ
Clear th試

舜 l Q'/D∈
F(H)。

(2)let f∈ HOmR(M,N)and A be a initely generated submodule of M,

genertted by{α
l"¨
,α″},then【 A)is a initely genertted submodule of N,

and【A)=<{Zl¨ "Zs}>'<・)CN,∀
i,1≦ i≦ n,then there exiSt familた s

lχノ}:=1 ' 為
∈N and [争

}|=1, `)j∈
 N' such that  ,〕

1 `フ
j(f(ai))Xi一

,lΦ (為 ,9j。 0(■卜【■)∈J(DN.Putれ)0(R)N, ∀ちlS■・le。 メ

拳 l 
ΦQ,名。)・ ｀ de額 価 g00。 hnK■ 卜<→

∈J圏 ・騎

蹴l職ぷ譜認世鮮じe“嶼m“」Q Thn
(1),:;1半

15;l躙:!χ ins=HomR(M,M)。
Proo■

(1)Let fc C。 (H),then there c対
stS a flnitely generated Submodule P ofM s.t.

0⊆ RP"“rttdけに1ギ Now h a∈ M,【→=庭1今り∈い“e

鵬 К 歯 ゞ famili∝
←ノ14'¥Mttdhlョ

,%∈ ご 鈍
進 1%0

為
~rni∈ J(助M,∀ i,1≦ i≦ t.Then mF典 l j(n)為

+助 ∀ち 1≦ i≦tハ

∈J(助MoSO【a)=建
1竹

″J=庭11(鬼1 9Km)為
+ヽ)=二19j(庭 1・

m)

Xi+′
1彗 ri si

ミ
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ki.e.f(a):! (Q:"f)(a)x.;+s s.t.s:.!. r;s1 ,put V::Q:of vj, 1<j<k'
j-=1 " i =l

k ^- 1 ---- f/^\ k
then f(u): i /;(a)x;+s. By using definition ofo, we have f(a)- I^\*/ 

i=t 
rJ\--/-lr J e 

i=l

o (x.;, V :)@)e J(R)M. It is clear that 9., o (x.;, ral) e F(H)'
j=1

(2) let f€ S:Homp(M,M) and A be a finitely generated submodule of M,

generated by 
{ot, 

...,on\, then (A) is a finitely generated submodule of M,

and f(A) : .{rr...,r"}, , f(aq)eM, Vi, 1< i S n, then there exist families

,,k,rk-k

{rr}r=, , xj€M and \r,1,,=r, Qi€ M" such that 
;2, 

Q: (f (a1))x,-

f(d qG)M , V i,1 Si Sn. i.e. y o (xj, Q i" f)(a1)-f(a1) e J(R)M' Put
j --r

s: y. o(xi, Qi"D.It is clear that g€F(H). Then g(ai)-f(ai)e J(R)M' So
Q \ J' ' J

i=l
F(H) is AP-dense in S:Homn(M,M) .
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ag$lt
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.r-lJt iJ,-,ll -'!Jl,:uU^ll rgl:ll o)SlJll g\iL i-l-.p'"' .:'

ABSTRACT
In this paper we introduce the concept of special injective (special relative injective) modules

u, u g"n"iulization oi in;."tiu" (relative injective) modules. And we study some properties of

;.;"";;;;;il ih; endomorphiim ring of special injeclivg modules are studies'

INTRODUCTION
Let R be a commutative ring with 1, and M be a unitary left R-module' An R-

module M is injective if for any R-monomorphism f from A to B (where A and B

are arbitary R-modules) each R-homomorphism g:A-+ M is a restriction of an R-

homomorpttit- h:B-+M,that is h"f =8 (l).In other words, the following

diagram is commutative.

0 -A-J R>
lr'
II h'
+^

M
The concept of injective modules was generalized by many authors. In this

work we introduced a generalization of injective modules such that the above

diagram is commutative modulo the prime radical of module where the prime

radlcal of an R-module M is defined to be the intersections of all prime

submodule of M .We call such generalization as special injective modules. It

shows that these modules are closed under arbitrary direct product, finite direct

sum and direct summand. We introduced special direct summand and then prove

that an R-module M is special injective if and only if, it is a special direct

summand of every extension of itself. The endomorphism ring of this concept is

studied by using t-he concept of special kernel of R-homomorphism'

SPECIAL RELATVE IN JECTIVE MODULES

Definition (2.1):- Let M, N and K be R-modules. M is called special injective

relative to N (or special N-injective) if for each R-monomorphism f:K-+N and

each R-ho.o-o.pirism g:K+M there is an R-homomorphism h:N-+M such that

hof (x) - g(x) L I-frral for each x in K . An R-module M is called special

injective if Vt is special injective relative to all R-modules.
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Examples and Rematks 2.2:

l) It i; clear that every injective (relative injective) is special injective (special

relative
injective)

2) Every R-module M which has no prime submodule (i.e.L(M):M) is a special

injective. In fact, if we consider the follwing digram with exact row(where K and

N are R-modules)

-1 w

M
Let h:N---+M be the trivial homomorphism. It is @of )(b)-g(b)e L(M) clear that

for all b in K. Thus special injective(resp. special relative

injective)modules may not be injective (resp.relative injective).

3) It is clear that, in the class of modules with zero prime radical, the concept of

injective (resp. relative injective) is equivalent to that of special injective (resp.

special reiative injective).In particular, the Z-modules z and zp where p is a

prime number (are not special injective).
i; ff ft4 is a special N-inJective R-module and M is isomorphism to M1 (resp. N is

isomorphisrnto N1). Then Mr is a special N-injective (resp. M is a special N1-

injective)' 
. D-mnrrrrrc 1-hpn rhe fnilorvins sfat, lent:5) Let N and M be R-module. Then the following statements are equrva

a) M is special N-injective.
uj ro. any diagram, where A is a submodule of an R-module N and i is the

inclusion mapping,

There exists an R-homomorphism h : N 1 M s.t. (hoi)(a) - S@) e L(M ),fot

all a in A.
6)LetN be an R-module. Then an R-module M is special N-injective if, and only

ii, for each essential sub module X of N and each R-homomorphism

v

Ⅳ
′鶴

↓
ｇ
一
０

Ｋ
Ｉ
Ｉ
Ｉ
）

↓
　
　
ｇ

一
０

［‐′′ｈドレＭ

↓　ｇ

０

″
　

ｈ

／
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f :x -+M,there is an R-homomorphism g:N---Ms.tgoi(x)-f (x)el(M)for
each x in X.
Proof: (=).It is direct from examples and remarks ((2'2), 5)'

(e).Let K be any submodule of N and f be any R-homomorphism f :K+M.

0+K ' >ly'

fl
I

J
M (diagram (1))

Letxcbe any complement submodule of K inN. By [Z],we have K@Kc 
" 

N.

Define g:K@I{ -1[By S& + k) =f (t ) for all k e K and kreKc. It clear

that g is a well-defined R-homomorphism. Therefore we have the diagram (2).

0+Ke^tr+N
s lt,

L."
v'
M (Diagram (2))

By hypothesis there exists an R-homomorphism h:N -+M such that

hoi(x)-g(x)eL(M)for all x in relxcfor diagram (l).We have

that(ho f )(k )-f (ky = (ft o i)(k)- s&) e L(M ). Therefore M is a special N-injective

R-module, by examples and remarks ((2.2),5).

7) Recall that a submodule N of an R-module M is J-stable if cr(N)gN+J(M) for

all g:N+M.The R-module M is called fully J-steble if each submodule of M is

J-steble [3].
Let R = Z zlx ,y)l<x' ,y' ,x! > the polynomial ring in two indeterminates x and

Y over Z 2 modulo the ideal< x2,!2,xy > .It is easy to see that

L(R):J(R):(x,y).We claim that R is special R-injective'

For this ,let I be any ideat of R and f:I+R be any R-homomorphsim

if I:R, then put g:f. Now if I+R,

it is proved in [3], that R is fully J-stable ring, thus f(I)gI+L(R).

Since(o),(x ),o),(x,y)andR are the only ideals in R, thus IgL(R) for all

ideal IIR and this implies that f(I)gL(R). Define g:R+R by S (r ) = rf for all r

in R in. It is clear that g is R-homomorphism. Sincef eL(R), thusg(r) eI(R)

for all r in R. Therefore g(r)-f(r)el(M) for all r in I. Hence R is special R-

injective
ring .Since R is not fully stable ring (4),thus R is not self injective i.e. R is not

R-injective.
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黒∬淵i∬草∬胤菖F零 1弩」∬::蝋釈―mllll
wdl― know th試

思
Ⅳス iS A…
itteCtiVe(where Aお an R…modde)it and Onけ 氏

each Ⅳぇis A― itteCtiVe(5)propOSiOn(1.H),p.6].

The following result show that this result it truc in case of special relat市
ei瑚 ect市 e。

PropottOn 2■ Ld ttλ Lぃ be a famny of R―
modJe,Thenふ Nλ お a sped」

A― itteCt市e(Where A is an R―module)it and Only it eaCh Nぇ
is a special A‐

itteCtiVe.

Proo,ぃ).PI N=志 Nλ 脚 り物 』 and′λ:Ⅳ
→Ⅳぇdentted■e tte“ons

and praections assOCiated with this direct product respectively.Assume that N is a

special A‐ itteCt市 e,to prove that Nλ is a special A…
itteCt市 e for eachλ ∈∧.

Consider the f01lowing diagram with exact row,(Where X iS a submodule of A)

and αλ be an R‐homomOrphism.

・́ザ

Ｏ

　

　

　

　

　

　

　

　

　

　

ｅｃ・刊Ａsince N is a speCial
あ:И → Ns.t.

exists an R-homomorPhism

-+ N tr,fot
リヽ

(h"i)(x)-(i^oa)(x)e L(M) for all x in X' Putg ).:P)""h"4
every x in X we have

(r 
^i,),,,- 

a 

^(x)= 
I 
^(x)-d 

s.G)=(p to')t' l -a 
^(x)

=(o 
^or)o,- 

(ro 
^", ^)oo ^)t' 

l = (r^on)r' l- (r^ori 
^oa 

)("))

, 
^(r@ 

) - (i 
^oa, 

)t, )) e L {N 

^)
By t6l S 7@)-a7@) eL(N 

^), 
for each )"e n and for every x e X. Therefor. l/2 is

a special A-injective for each )" e x '

(e). Consider the following diagram with exact row'

一
け

く
υ
０
０
ス
”
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0-一 ―→ χ

α

N

′′

Ⅳ ぇ

For eachλ∈∧,deine pr● ectiOn R‐ homomorphismち :Ⅳ →Ⅳぇ・Since cach Ⅳぇis a

special A‐ itteCt市 e,thus there e対 sts an R‐ homomorphism`現 :И ttλ,fOr each

え∈∧such that(gぇ Of)(χ )―
(」

pλ
 Oα )← )∈

Z(」Vぇ ),for every x in X

Deine g:И一→Ⅳ byg(χ )={gλ (χ )}ぇ∈∧,fOr every x in A.It is clear that g is

lgai)。 )―ル)=僣ぇ0(,対ぇ∈∧―llpぇグ)。 1た∧=【gノ )。 )―〔′ぇげ)。ち∈∧∈メ[11σえう
ShCe肥∧(ι (Ⅳぇ))=Z(濯∧

Ⅳぇ)by[7],thuS(g。′)0-α←)∈ Z(Ⅳ )for every x

in X.Therefore N is a special A―itteCtiVe

Let{Ⅳλ}λ∈∧be a famiサ ofR―moddes.Itお wd卜know thtt rガ 2∧
Ⅳ坊麓an A

itteCt市eR‐module,then each Ⅳぇis an A‐ itteCt市e.Also the corlverse is truc,if

∧is flnite set by[5,proposion(1.11),p.6].The f0110wing shows that this result is

true in case of special relat市 e itteCt市e modules.

Corollary 2.4:Let{」 Vぇ
}ぇ∈∧ be a fanlily ofR‐modules and let Ar=月 2ズVλ

l)IfN is special A‐ itteCtiVe,then each Nぇ is a special A‐ itteCt市 e.

2)If∧ iS a flnite set,then the converse of(1)iS truc.

Proo,The same proof ofproposition(2.3)by replacing Π Ⅳぇof月
2∧

Ⅳス・
ス∈∧

Examples 2.5:

a)The COnverse of(1)in COrOnary(2.4)is nottrue in general.For example,

let∧ be an inflnite countable index set and let rぇ =O for an え∈∧(where Q is

the fleld of rational numbers).Then R=Π  :ぇ iS a ring,caned the ring product ofthe
た∧

family{rぇ /λ
∈∧
}・
It iS easy to prove that R is a regular ring.For た∈ノヽdenOte by

θたthat element of R whose Kth 一 component is land whose remaining

ヽヽ

′オ

／

И

　

　

′／

／

′

古
朽

レ

蠍ヽ
・
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components are O. LetA=*X, it is clear that A is an R-submodule of the R-

module R. A is a direct sum of injective R-modules, but A is not injective R-

module [8, p.140]. Since every injective R-module is a special injective, thus A is a

direct r.,111 6f special injective R-modules. But A is not special injective, in fact if
A is a special injective since R is a regular ring, thus L(A):0 (since

L(A) sJ(A) = 0 ) and this implies that A is injective R-module by((2.2),3), and

this contradiction. Therefore A is a direct sum of special injective, but it is not

special injective.
b) x = ea Z is not special Z-injective as Z-module. In fact, if N is a special Z -

injective then corollary (2.4) implies that Z is special Z-injective and this is not

true (see examples and Remarks ((2.2),3).

Recall that a submodule N of an R-module M is a direct summand of M if there

exists an R-submodule K of M such that M =N @K,(ie)M =N +Kand li nK = 0 this

is equivalent to saying that, for every commutative diagram with exact rows,

0-+// -?M

(where A and B be two R-modules), there exists an R-homomorphism

h:B -+ N such that f =h.d(9). It is well-known that an R-module M is

injective if and only if M is a direct summand of every extension of it self (1)

Theorem. (2.15),p.391

We call a qasubmodule N of an R-module M is called special direct summand of
M if for every commutative diagram with exact rows.

(where A and B be two R-modules), there exists an R-homomorphism

h:B -+ N suchthat (h'a)(a)-f (a)e L(N),forallainA.

ヽ́）

0-一→И→ B

Ｂ
′′メ
　
　
　
　
ν

０

"
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Proposition 2.6: Let M be an R‐module and N be a submodule of M then the

following statements are equivalent::M.

1)N is a special direct summand ol

2)For each diagram with exact row,

0→ Ⅳ ―二→νちけ/′
N

力″』 suchぬ江(かα)0-α ∈Zσ ),おrThere exists an R― homomorphisin

all a in N(where rⅣ isthe identity map ofN).

Assume that N is a special direct surninand of M.Consider theProo,(1)=。 (2)。
diagram(1)With exact row。

→Ⅳ 一二→ν                     、0‐一―
                            へ

(Diagram(1))

N
Therefore we have the commutation diagram(2)with eXact rows.

0-一→Ⅳ 一二→ ν
fⅣ

(Diaagram(2))

一 → Ⅳ ―一→ νO―      α
By(Our assumption),there exists an R― homomorphism力 :ν → Ⅳ such that  ・

for all a in
け
。α
)(α )一

」
Ⅳ (α )∈
Z(Ⅳ ),fOr all a in N.Hence(力 οα)(α )一α ∈五 (Ⅳ ),

N。

(2)⇒ (1)。 COnsiderthe commutat市 e diagram(3)with eXact rows.

→ И一年 BO…

))0-

Thus we have the diagram(4)。
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(diagram(4))

By hypothesis, there e対 sts an R¨homomorphism 力:ν → Ⅳ Such that

(力
Oβ)(4)-4∈ Z(Ⅳ ),For all n in N.Put 4=力

。g:β¬ r,it iS Clear that hl is

an R…homomorphism.For every a in A,we have that

(乃 lθ
 α
)(α
)一υ′(α )==((力θg)οα)(α )一υ′(α )=(力

ο(gο α))(α)一υ√(α )

=(乃ο(βq√ ))(α)一/(α)=(乃οβ)0 (α))一υ′(α )∈
Z('V)

Hence (み 1°
α
)(α
)一/(α)∈ Z(Ar), for all a in A. Therefore N is a special direct

sumnland ofNII.

The following theorem g市 es another characterization of special relat市
c itteCt市e

modules.

Theoren1 2.7:Let A be an R-1■oduleo Then the following statements are equivalent

fOr an R― rnodule M:―

1)M iS a special A… itteCtiVe.

2)M is a Special direct summand of every extension ofitsel■

3)MisaSpecialdirectsumrnandofeli星
lξ::譜ilI]:吉II∫よII」誕1書『:litseF4)M is a Special direct summand of at

Proo■ (1)⇒ (2).Assume that M is a special A―
itteCtiVe let Ml be an extension of

M.To prove that M is a special direct surninand of Ⅳll.Consider the corninutive

diagram with exact rows.(where B be any R― module).

0-一→ B一上→ И

Since ]M iS Special A… itteCt市e thus there e対 sts an R―homomorphism

/:И →ν Such that/。 g(b)一α(b)∈ ι(1イ )fOr all b in B.Then by the deflnition NI is

special direct summand ofMl.

(2)⇒ (3)and(3)⇒ (4)are obViOus.

―

　

′

´
）

1ヽ41

´
り
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(4)=(1). Assume that M is special direct summand of at least, one A-injective

."t.nrion R-module of M. Thui there exists an A-injective extension R-module of

M, say M1, SUch that M is a special direct summand of Mr, to prove that M is a

,p..iA ,.iutir. injective. Given diagram (1) with exact row (where B be an R-

module) and 0 : B -+ M be an R-homomorphism'

ο一一→B→ И

(diagram (l))

M
Since Mr is an extension of M, thus there is an R-monomorphism say

f ,M -Ml. Therefore we have the diagram (2).

o18_d)-4pl
J

へ

M ,,'Ef l,;v ,,'
v

Mr (diagram (2))

Since M1 is an A-injective R-module, thus there exists an R-homomorphism

g:A-+M1 Such that g oa(b)=f o f(b)tot all b in B. thus we have the

commutative diagram (3) with exact rows.

o4B " >A

B tl s.lI ..." I{+l
M f Mr (diagram (3))

Since M is a special direct summand of M1, thus there exists an R-homomorphism

h :A +M such that hoa(b)- B(b) eL(M),for all b in B.

Therefore the diagram (1), we get an R-homomorphism h:A-+M such that

h o a(b) - B(b) e L(M ), for all b in B. Hence M is a special A-injective.

Recalt that an R-homomorphism q;AlB (where A and B are R-modules) is

split if there exists an R-homomorphism B:B +A such that 0 o a = I O t8l'

、（
　
・
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It is well-know that an R-module M is A-injective (where A is an R-module) then

any R-monomorphism a: M 
->l 

is splits. For special relative injective we

introduce the following concePt.

we call an R-homomorphism f :A+B (where A and B be two R-modules) is said

to be special split, if there exists an R-homomorphism g : B -)A such that

G of )(a)- a e L(l ) for all a in A.

Theorem 2.8: Let M and A be two R-modules If M is special A-injective, then

any monomorphism a:M --11 is special split'

Proof: Letabe any R-monomorphism such thata:M --)A.Consider the

following diagram:
o ---> 

M
I,

M

Since M is a special, A-injective then there exists an R-homomorphism

h:A---->Msuch that h.a(a)-aeL(M)for all a in M. Therefore ats a

special split.

In the following proposition, we give a relation between special split and special

direct summand.

Proposition2.g:For a: A -)8, the following statement are equivalent:

a) a is a special split monomorphism'

b) Im(a) is a special direct summand in B.

Proof: (a)=(b). Since ais a special split monomorphism' Then there exists an

R-homomorphism p:B -)A such that p"a(a)-IA@)e L(A)fot all a in A'

Consider the following diagram with exact rows, where g and f be an R-

homomorphism and arbe an R-homomorphism ar:A--)Im(a)such that

ar(a) = u(a)for all a in A.

´
）

И

　

′／
一レ

a0------,.tffr,, 
,

d, lr., ,E'l' I,"" j
Im(a)-7+B

´
フ
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ミ

α l is an isomorphism.Put 乃:α
oβ :β ―一→′″(α)be an R‐homomorphism

力。αO)一角(α)=(角
°β》α(α )一角0)=角 (β

°α(α)~α)and by[6]

α
I(β
°α(α )~α )∈ L(=驚 (α )).Then乃

Oο′(α)一 %。 )∈
Z(ルη(aぅ )

For all a in A.Thus I“ (α )iS a special direct sunlinand in B.

(b)=⇒ (α )。 Sinceル'(α
)is a special direct summand in B,then in commut市 e

diagram with exact rows,

0-一→∠一 B
%|)/′
lg

I″ (α)一ァ→ B

there exists an R-homomorphism.h : B 1Im(a) such that

-1
h " a(a) - a{a) e L (Im(r)) .Since a1 is an isomorphism, then a | 

" 
lm(a) + A is

-1
exists. Letf ;droh:B 

-lA,
f . a(a) - I n (o) = 

-), 

" h " a (a) - o = 
-i, 

o h o a(a) - i, o ar(a) = ), (ho a (o) - or(a))S ince

_ I -l
d I is an R-homomorphism. Then by [6], ";(h "a(a)-o{o))e L(A)For all a in

A, then monomorphism. f "a(a)-IA@)eL(A) for all a in A. Thus dis a

special split.

Theorem 2.10: Let A be an R-module, then the following statements are

equivalent for an R-module M.
1) M is a special A-injective.

2)EachR-monomorphism a; M +A is a special split'

3) If A is injective, then each R-monomorphism 6u : M 1A is a special split.

4)EachR.monomorphisma:M+E(M)isaspecialsplit.(whereE(M)is
injective envelope of M).
Proof: (1) = (z)by theorem (2.8)

(2) = (3) and (3) + (a) are obvious.

(4)=(l)Assume that each R-monomorphism a:M 1E(M)is a special split

(where E(M)is the injective envelope of M).
io prou" that M is a special A-injective. Give a diagram (l) with exact row.

Where B is an R-module and g : B + M be an R-homomorphism.

ヘ
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o--)B#A
gl

JM (diagram (1))

Since E(M)is an extension of M by Il], thus there is an

R-monomorphism says a:M-'lE(-[/)thus we have the diagram (2) with exact

row

二 Иθ→ B
g

M
α β

By ittecti宙ty of E(M),there e対 sts an R― homomorphism力 1:И → E(ν )Such

that(力10/)(b)=(α
Og)(b),for all b in B by(Our aSSumption)We have

α:♂И一一→E(M「 )iS a Special split.Therefore there exists an R―
homomorphism

‐       β :E(ν )一一 → ν  Sot・ (β
oα
)(α )一 α ∈ Z(ν ),fOr all a in M.Put力 =β

°
れ ,it iS clear

that h is an R… homomorphism for each b in B,we have that:

(乃
O/XI)一 g(り )= ((β。力⊃η′)(b)一 g(b)=(β

。
(乃lqr))(り )一

g(b)

=(β。(α Og))(b)一 gO)=(β oα )(g(α ))― g(α)∈ Z(17)

ThuS(力 。/)(b)一 g(b)∈ Z(ν ),fOr all b in B.Therefore M is a special A―
itteCt市e

Endomorphism ring Of Space SpecisI Relat市 e lnject市 eⅣ[odeles

Let  M  be  an  R― rnodule  and  S=EηグR(ν )・  It  Well― known

that△ =『 ∈S/Kbrr)」 ν}iS a two… Sided ideal of S[10]alsO if tt is an ittect市
e

R‐module,thenぶ∫轟iS regular ring[2]if△ =9,then∫ is a right self―
ittect市e

ring(2).

For analogous results fOr special relative lnJeCtiVe modules we cOnsider the

二      speCial kernel of l let tt and N be two F― modules andル
聾‐Ⅳ be an R‐
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homomorphism we callthe set/~lZ(Ⅳ )={χ ∈ν//(χ )∈ Z(Ⅳ )}a speCial kemel

Of/and denOted by瑚。

Proposition 3.1:Let y be an R― module and 5ョ E菫亀輔 .Deine

腱 =:『 ざ l Bker『卜
FM〕
,then SA is atwo― sided ideal of S.

Proo,It is clear that Sふ is a non‐ empty set since the zero lbmction belong to Sふ

such that Skercztt funcm哺 =M and M≦・∬.Let二 g∈熱,叫 )プ 薦 and

鍮爾竜 I〕 ≦「 M.By[8, Lemma(5.1.5), p■ 09], then sbr鱗 偉翻饉鑢ぽ》≦
恭∬。

But慾ぽ 紳 島.Sllel‐o)≦ 鍮蒻

『

―J),Since for eac h∬ C Skeく丹 nhelrむ》,then

f叙 )蒸参輔 饉L鱒 , thuS『 ―J)←)∈ LCn, hence F c鍬 質J-3)。 TherefOre

蜘 ば ―麟 ≦・ 訂 by[8,Lemma(5。 1.5),p.109],hencef― θ C SA.Let F C」 職 and

風clご.S叫 》gs職純い √L Since for each r in Skerび),f←)CL節崎 ,then[6]

implies that λケ無)〕 CL鉾 .ThuS(た 。f》←)e Llη and hence∬ 義鞠べぬギ》,

therefore Ske蠅いf)ず M by[8,Lemma(5.1.5),p。 109]・ Now we wantto prove that

f攣 拠C∫患,Since F Ctt thus銚自寺
r)≦・ X,[2,Lemma(3.3)p.461 implies that

ll-3.(51爾り )ダ M but Fl~8(Skttp)≦ Skel・げ o→ちtherefore S降 1・び oれ)≦'M,by

[8,LeFnma(5。 1.5),p.109]then∫・ λC5△ and hence SΔ  is a two― sided ideal of 5.

□

As ttr『》≦鍬ertt We haVe△⊆縫。

Now,we are ready to consider the main result of this section,(compare with

analogous result for ittect市 e mOdules in[2]).

Theorem 3。2:Let M and A betwo R―modules.If M is a special■ ïtteCt市e and

∫摯翫dRCFl,then

l)Sが二iS a regular ring。

2)If3準 0,then S is a right self‐ittect市 e ring。

Proo■ Let λ十∫ΔeS√鍮範 henCe AcS put r=К釧もめ let L be a relat市 e

complement of κ in M.Deine ttλ (D→ M by α
(λ ((X)))=X tte二 .α is well‐

deined,since ifス繁)=λ (掛 fOr sOme ∬″∬∈L,thus ■―y C X and hence

r~1'Crn‐ ム=o,thus I=F.α iS an R…homomorphism since
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l)α (1い)キえおうトベλむキ}サトギ+y=α(λ争嗜卜べλ‐も織l

2) ct(=嵐《ぶ】》
名=α{えCF∬】〕

」=1嚢V==F■饉(1‐癬 〕 fOr some rこ
爵 thus consider the

following diagram With exact rOW,Where gttЙ 鰺ヾ・
重 be any R‐monomorphism

■・・・ヽ 翡ヽ・・=:lil………
・“,｀ :

special A― ittect市 e Of tt implies that, there c対
sts an 質―hOmomorphism

購爵‐ M  Such th江   篠 g゙》攣輔 ―α〔鼠権)卜 項蝿 l  br eaCh∬
ξ恩‐,

肛軸嚇》ト ベ A‐輔
や:,おr sOme lttL(M】.Let紙 麗機 鳳,hence露 =← y'Where

∫健轟γ彗蟻1.Put/=力οg:λ (Z)―一一カ
И and for eachお 軽L

∫紐《聴ト ベ
1像豪)キ I For som成

饉k紳 1

(λ
一 え′ λ×レ )=(λ ― えノ λ)(χ +ッ )=λ (χ )一 え′ (λ

(χ ))+λ (ツ )一 え′ (λ (ツ ))

=0-0-λ (ッ )一 λ(α (λ (ツ )+′ )=λ (ツ )一λ(ツ
十′)=λ (ッ )一 λ(ッ )十 え(′ )∈ Z(2И )

by[6],thuS鷲‐Ё6緑『統一ギえ).HenCe fOr eachtl 
ξ露機 二,then tぽ 諏er鬱

―A‐∫Att and

this implies that∫ 鍮 ふ≦鍛er載
―農∫Å)SinCe E攀 鳳ダ ∬ by[11],thus[8]implies

that 激鐵澪犠議盛√麟 ≦
P∬
・ Hencel彗 ご A覆 ‐灘, thusえ ■‐∫ム

蓼学∫ストや∫ふ‐・ Therefore

5SittiS aregular.

(2)Assume that藤壌
彗番,then by(1),J iS a regular ringo Let∫

ゴ‐∫be anyぶ―

homomOrphisnl of a right ideal∫ of S into∫
.Consider the folloWing diagranl:

By∫綱 we mean an裁―submodule of∬ generated by〔
A博総沈‐ε∫ド注 E歴 t,it f01loWS

that if F e fttF, then there exists ‐え1,えニゴ
,,,ス
ニ意 ∫ and 彎t.1,7熙2‐ご・・ィサ彎R tt Ftt where

軋還∬  such that ∬織E卜 1ム驚:・ Deine r鷺ガ
∬・
鳥∫ as fol10WS, fOr eaCh

ギ轟 Σね
=A,II ・ヽ
領正渾 ,put輿← 》轟 ≧颯 れ、λ護機 )ゞ議

‐
鳳L全∫学、〉《

職♪・For each∬ :y曇
∬驚 ,

／

／
／
■
一

／
／

／

〆

１
１

ヽ
―
′ｖ
Ｎ

α

犠――→∫
一
∫

守
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we have thtt I=E■ iえ♂覚i andツ =Σ ;ョα′″′,Where λJ,αブ∈f and“′,“ l∈″,

for alll雷 t…ぶ魂andブ =1‐…′t Where i■ ll∈ び。Since S is a regular ring,thus by

[2, proposition (4.14), p.42]each flnitely generated right ideal of S which is

generated by an idempotent, thus the right ideal of S which is generated by

λムざ…1盛・l.α:′
"、錯l has the fbllll cS where e=`■ c ro Since λl,cxj belong to the

right ideal of S whth is generated by ll_lλ R,αゴ
"角
fOr Jl l・ 11“・,為 卜 1‐.4・ 1雀

thus λ
`″

彎
姜J fOr an I彗 lR…

=7L・
メ=11… lt and this implies that蒸 ぶ=霧 :and

喩=霧ギ fOr some s印げe∫  and for all l・ 1,… 1■ f=1,… =奪。Hence

感基=ぽ鮨ざ滲=02亀 =gsi=24'f°r alli=11"・・■and

θα
レ=θ esi)=θ

2si=θsi=α
レおr dlゴ =ユ′"・ ,E.Thereお re f参議》=f織鵞=

and f毎)=f韓峰fOr an i=lr".■ and′ =1,… r thus

厳攀)=嵐優:≧ lλ17Ft`)=Σ Ll∫儀1)0・1)=EL=f← )λl鷲:=′ (めΣL=λ
`71t=

f総憲

and similarly we have A輔 =∫ 0)y。 たiS Well…deined,since for all r.yε J暦,if

∬=y,we havejust proved that A儀 )=バ峨κ and iむ)=f(→y,hence λ輔 =れ(爵 .

For  each  tty∈ rF4‐   and  for  an  rcR   we  have  that

h‐←+威 =ノ fel← +球 =√ωX+∫Oy=λlウ +れも
' & 

ハ←T)ギ Cell■)=月して・ 2ケ))=ず輔
・

Therefore rt is wen‐ deflned F― homomorphisln of the R‐ submodule rtt int。 ∬ .

Thus we have the following diagram(Where i is the inclusion mapping and g is

any R‐ momomorphism)with exact row。

Since M is a special ,4-injective, thus there exists an R-homomorphism a:A + lfi

s.t. {a *gXx} - it(r} E L(M} for all r in Iff .

一（

・ヽ

■
Ｆ

一

″
′
／
澤

”““　　　　″′

０
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Put9=α og:九イ→ν .ψ iS an R―homomorphisrn since

9(1+r)=れ ,ごMI+iF)=α (1無十y))=α [票資〕キ藤む》}彗 ば
,∫争ゆ+

α,J鱗 =ψ(I卜 f耕

for all だ:ポ1難』賊. 撃фゞ 》=驚 =ぼ輔 ヨ化(勝お鳩卜 醸争峨←め)=F會 嗜 (オI=r管÷申
おr dl

「
ξ R and戦戦》“A彗薄 =無 李麟)い)一 島‐む》唾LCInfl fOr allぶ 慨 J開.For each tt G歴 ,if

λ∈f, then 織聡⑭嘩=響嚇?浦 =れ鬱雛》+∫, fOr sOme l彗 L中罐. HenCe

(lFAI鐵 ∫伽》}伽泰篠‐憩《締 ち and thS imメ おs th誠 縄
.鍾 S驚照護『《澤風農1驚 ∫輔 ), hence

M=慾 0(ボー∫纏 )fOr each鳶 磐F.Therefore熊≪ 顧 ―∫馨球 デ ∬,お
r dl

Й‐C f and thus ψλ
機
∫嚇》優』ム fOr all l E F.The hypothesis implies that∫4凛》

整
鷲Å,

 ́       for all l.∈ f.Thus∫ satisfled Baers cOndition and hence F is a rlght self― itteCt市e
‐

ring by(2)Theorem(1.6),P.5].

In the following we shall consider the analogos result for special itteCt市 e

modules.First we introduce the following

Let∬ be an R‐ module.Consider the set S‐LCM≫ =だlll e H‡ ミ与1酵》lttIR iS an

essential ideal in F}.

Lemma 3.3: Let M be an 露―module and F=‐E織滅鸞《神嘩.Then

こ      lL《ギ》燻λ蘇撼量=撻Stterゼぇ藤1理民,for each漁 荘∫and for each χ∈ν 。

Proo■ Lct F奢‐臨ξ鎌 1魔無 鷺 ,thuS I A転》選 L嚇織 and SO λ(α )∈
L(」7)

and this implies that爾 頃灘騒 r攀3,hence F S p熙.(尋 =4‐ゎ therefore

:L審ぜ》減.蘇藤R颯 昼諄醸r(1‐レ理表.By then same method We prove

藤鷺爾《よ》:螺鳥≦[L緩蛉颯無守∫嗣。Hence釜爆黎備
1鷲λ無}膿 霜願S鶯釈》l馬 |‐露.□

Now,we are ready to prove the analogous proposition of the Osofsky's
statement(12)。

Proposition 3。 4:Let M be an R‐ module andご 輔‐End濠経 ).If S邑伊
r》 鹸 《o),then

Jム =(O》 .

リ
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Proo■ Let九.曇 ∫へ thuS鱈 嚇〕越蒙麟 by[2,Lemma(3),P。 46]implies that

脚抱蠣嘩:違農≦
eR fOr each χ in κ.Since[L(比 0:λ(癖I露 =騨 》婁撼露

by above Lemma,thuslL{静攀:λ(眸〕]鷹 ≦=臓]and this implies that

鳥ぼ》e SZ騨 )=O therefore λ傷)=0,fOr an χ in M(ioe.λ =奪)and hence

∬&=40》。□

The following corollary(for Special itteCt市 e modules)is ana10gous of the

statement for itteCtiVe modules(2)。

Corollary 3.5:Let r be a special J‐珂ectiVe(where■ be an R¨ mOdule)and

∫=E凛1亀申嘱).If S冨静燿=CO〕,then S is a right self‐ ittect市 e regular ring。

Proo,Assume that iM be a special■ ―iJeCt市e with S20F)‐ COp,proposition

(3.4)implies that JA=僣〕,therefOre S is a right self‐ itteCtiVe regular ring,by

Theorem(3.2)。 □

It is known,if R is a ring and χ is an eleFnent in R,then Iメ R→ 量which is

deined by x島 争0=礫∬, fOr an a in R is an R― homomorphism, also

End民鰤ゆ=〔・T3ir∈ J時 (2)p.47].

Lemma3.6:Let R be a ring and∫ =EndRCRD.

Deinげ:R/SZ無》→∬バΔ  :as f。 1lows

I∬ +SZ韓 ))=亀 十 撻 fOreaCh χ h R,then√ お
an R‐ iSOmorphism.

Proo■  /is well… deflned,since for each I+SZCR),y tt SZCR)∈ 貫√1隅購》if

ぶキSZ00=y+SZ鰤 ),thusぶ ―y C SZ解)and hence[Lぽ》露―湖 ξ 欝。

But helIれ ―比》=tr∈ RI伊―勁iCFy c L篠 )〕

={r∈」ぞ/r(χ ……ノ)∈二(R)}==[L(R):(χ 一ノ)]R,
thus ttettL― 逸≫≦

鬱量and so亀 ―比 ∈∫ム,therefore χι+S△ =ッι+S△ ,thus

f(ヽ +3亘F織 =fflr+SZCR〕 )fOr all・ +範く2), ytt SZtR)CR√ SZCR)and fOr all

T∈ 民,then

/((χ +SZ(R))+(ノ +SZ(R)))=/ 《レ +ノ )十 SZ(R)=(χ +ノ )二 十S△ )

0み キ鋤夢十地 =れ L+5母 +軌 十三母 =バr+SZば )}+fly+SZCR))

（ヽ

ヘ

ヽ
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And

f←(r+暉 輔幸
鐵 【 寵 +盟 購 勝)菫 ケ織島+難 藝獅 Lキ ∬▲

繭 F鮎二+

S録 =rftrキ S躍鰤心)
t

herefore r is well― deined F―homomorphism.It is clear that f is an epimOrphism.

Since Vごふ寺5Δ C Jノ∫畠 there exists ごやSZ{購》C量√溺賣
晨》 Such that

√t露
キ闘鑢鷲球 =亀 ÷腱 。Thus fお an epimorphism.Now we wantto proveth江

f iS a mOnOmOrphism, let ぶ+雛 李球“
∫十 SZ(F》 優鸞∫SIZ(P》 Such that

バ ∬+穏K凛》)=ノ ネ:キ S2‐購 〕〕 thus 亀
十縫 湾 比 十ぶ& and hence

亀 一漁 轟 無 ―爵 二嘔 Jtt therefore覇
懸ぽ豪トーぷ》&〕 ≦‐

鰤景.But

Sスレr((:κ ―jソ )ι )={r∈」R/(χ ―jノ )ι (r)∈ L(R)}

={r∈ R/r(χ _ノ )∈」ι(R)}==[Z(R):(χ ―夕)]R
hence ttLlP》 戦 ―‐y)〕Rg嚇 鸞 and this implies ∬―「

選 S劉露 )and sO

∬寺′税甍露〕
轟 F■ 覇K露〕,thus f iS a mOnomorphiSm.Hence f iS an R‐

isomorphism。 □

Now,we are ready to prove the following proposition for self―
special ittect市 e

rings which is analogous of Statement fOr self― ittect市 e rings(3)。

Proposition 3.7:Let i be an R―module.If F is special A― ittectiVe ring.Then

R∫機l《貫》iS a regular ring。

Proo,Let∫ 選R、海 鬱l》 ‐ S√5ふ be the‐ F‐iSomorphism as in Lemma(3.6),where

∫=Ettd最馨卜.Let χ tt SZO駐》彗鷲ノ鼠醸掛峨,thuS

バ F+Sttξ瞼》=穐 キ塾 GSがA・ ShCe Rお
a seFspechl■珂 ect市e五ng,thus

∫ノ∫鳳iS a regular ring,by theorem(3.2)and thiS implies that there e対
sts an

eleme噸二+』畠∈ SI氏&Such that xL+Jよ =亀 ■‐亀
+5△.=申嗜F∬

'こ

.キ ∫△。

Since F is an‐R…iSomorphism,thusメ
~t e対
sts and

∫
~・

⑬転十∫鰺 =∫
~3《
⑬中鷲L十 ∫:織,hence

Fキ S五彗》=ギ =キ S琶輯》
彗
(∬
キSZ篠卜)くF春 覇豪脚ゆ)γ (1+蠅輯》)・

り
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Since fi~・亀七十 5Ap=y+sz鬱 り ∈民ハ ZCR),therefOre we

y+SZ輝壁》C量魔日露)S・ t・

x+創亜R)=(X+駆解 ))。 (yキ SZCR》)・ (r+szCR))

Hencei町 'S質量》iS a regular ring。
□

1.

Corollary 3.8:Let tt be an R‐module.If R is a special■
‐ittect市 e ring and

隠(翠 }雛 Ol,then R is a regular ring

.Proo■ Assume that R is a special A‐ itteCt市e ring,hence by proposition(3.7)

R/SZ(R)is a regular ringo Since SZ(R)=0,thus R is a regular ring.
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ABATRUCT
There are a lot of scheduling problems that have a combinatorial manner and these problems

are difficult to be solveO. foittrese scheduling problems , local search methods are used to

find the optimal solution or near optimal solutions'

In this paper we consider the scheduling problem on two machine flow Shop to find the

minimum maximum completion time and maximum of tardiness to be compared with some

of the local search methods namely (Descent method (DM), Adjacent parwise interchange

method(APlM) and Simulated annealing method (SAM)- . We developed the Genetic

Algorithm (GA)) by using a latge number of experimental problems, we proposed a new

heiristic *.tnoA NHM) ind whin comparing the results of this method with the preceding

methods we found that it is the best in case of qualification.

INTRODUCTION
The general flow shop problem, indicated by Fm / / C,,* , can be stated as

follows. There are n itbs numbered l,.......,fl, each of which is to be

processed on machines 1,.....,m in that order. Each job i (i:1,....,n) has a

processing time P,. on machine k (k:1,.....,m). Each machine can process not

-o.. thari one job at a time and each job can be processed by not more than

one machine at a time. The order in which jobs are processed need not be the

same on all machines. The objective is to find a processing order on each

machine which minimizes C**: the maximum completion time of all the jobs'

For Fm / / c** problem, conway et al. (l) observe that there exists an optimal

schedule with the same processing order of jobs on the first pair of machines

and the same order on the last paii of machines. It is also well known that for

n:2 ,the resulting flow shop problem (i.e F2/ / C** ), can be solved using

i"rrr*r'r algorithir (2 ) inwhich job i is sequenced before job j if min{Pi,,
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plz) S min{pi2, P;r}.Note that using other criteria usually leads to NP-hard

pi-oblems foi example F2 / lLmax (Lenstra et al.(3) ). That leads to use local

search methods, *t i.h ten toward but do not guarantee the finding of optimal

solution for any instance of an optimization problem'

Recently, there has been considerable excitement about the success of a new

family #algorithms in attacking notoriously difficult (NP-hard) computational

problems ru.h ^ traveling salesman and resource-constrained scheduling,(4).

th.p are so-called "genetic algorithms" (GA,s) use concepts drawn from the

theory of evolution to "breed" progressively better solutions to problems with

very large solution spaces.

Prohlem Formulation

To state our scheduling problem more precisely, we are given n jobs

which are numbered 1, . . . . . ., n. All jobs are available for processing at time

zero and are to be processed on machines A and B in that order during

uninterrupted processing times a; and b; respectively. The objective is to find a

processing ordlr of the jobs that minimizes the composition objective function

ima*imum of completion time and maximum of tardiness on the second

machine), this objective function is denoted by (c^^ * T^* ) . Using the three

field classification suggested by Graham et al.(5), this problem denoted as

F2 / / C**+ T**. The problem under investigation is known to be NP-

complete,
since F2 / /T^* is NP-complete (Lenstra et ol.(3)). Given any sequence 7I:
(n(l), ...., zr(n)), the minimum completion times Qiu,and C,r,t ofthe first job

n(1) in the sequence on the first and second machines are equal to an11y and

o,rj, * baty reipectively . The minimum completion times of any other job ru(i)

, (i:2,...,n) on the first and second machines are given by

C7,: C7r,rr* o tru) and Co<,t:max{Ci,,, ' Cro-rt} + b r(i)

respectively , hence the tardiness for each job zr(i) , i:l,...n on the second

.u.hin. is given by T oG): max { Co,,,- d,r(i),0f where the d,1i1 is the due

date of job n(i).The objective is to find a schedule o ( o(l),...,o(n)) of the jobs

that minimize thetotal cost Z(o). Our problem (P) can formally be stated as

譜む {Z(6)}=Min(C max+Tmax }

soto C<1)=c負1)+b6(1)

Cくり=Max(cだ。,C∝卜1)}+b()i=2,… ,n
Cmax=C。(.)

ヘ

(P)
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T otil 2 C o(i) -d o(i)

T*u* : Max {T (i)}

Vol. 21, No 6, 2010

し

i:1r....n

Where o(i) denotes the position ofjob i in the ordering o and S denotes the set

ofall sequences.

The following special cases yields optimal solutions for our problem (P).

Case (1): The sequence which is obtained by Johnson's rule is
optimal for
F2 I lc^u**Tmax problem if Ti:o for each job i(i:1,...,n).

Proof : Since all jobs are early or completed on time this mean that there are

no tardiness (i.e. Ti:o for each i ) and hence T*u*:O, and our problem F2 I I
C,nu* * T.u* is reduced to F2 I lC,,.,u* which can be solved by Johnson's rule

(r.Rx2).

Case (2): The sequence which is obtained by Johnson's rule is
optimal for
F2 I lc^u**Tmax problem If di :d for each i (i:1,.. '.n).

Proof: Let o : (1,...,n) be the sequence obtained by Johnson's rule (J.R) and

the minimum C*u* is given by : Cru* : max {Cn-, , Cl, } + b"

where Cn-1 is the completion time of job n-l on machine B, C: is the

completion time ofjob n on machine A, bn is the processing time of the last job

n on machine B. For each job ie o , Ti : max{c1-d,0} and hence the

maximum tardiness T,,u* : C*u, - d , which is less than or equal to the

maximum tardiness given by any other sequence 7T * O. Hence o is optimal

forF2 I lc^u**T-u*.
Drived the Upper and Lower bounds for the problem(P)

Consider the two machine flow-shop problem to minimize the

composition objective function the maximum of completion time and

maximum of tardiness (C.u* * Tn.,u* ) . This problem is clearly NP-hard since

the simpler version F2 I I T*u* is already NP-hard (6). It is well known that

computation can be reduced by using a heuristic to find a good solution to act

as an upper bound(UB). Also a simple techniques is used to obtain a lower

bound (LB) for our problem (P).

1. Upper bound (UB)
we can find upper bound (uB) for our problem (p) by using Johnson's

rule (J.R), since Johnson's rule gives the optimal solution to the important part

Cn.,u* of this problem.
2. Lower bound (LB)

Decomposition of the problem and derivation of lower bound (LB). Now
consider again the formulation of the problem(P), we decompose the problem

into two subproblems with a simpler structure. Then the lower bound (LB) of

一
し
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the problem (P) is the sum of the minimum value of the subproblem (P1) and

the iower bound of the subproblem (Pz)'

Z; min {C,*}
s.t. d€)

C o(r) = Clu,+ b o(l)

C o(i) 
: Max { Cir,,, C o(i-ry } + b o,t, i=2r"'rn

C,n"* = C o(n)

And
Z2: minT^u*
s.t.

T oti) 2 C o(i) -d o(i)

Tr"* : Max {T otil}

i=1r....n

Torir20 J
It is clear from the decomposition that (P1) and (P2) have simpler structures

-1

(Pl)

(P2)

than (P) , and thus appear easily to solve optimality for (P1) (i.e. (Pr) is solved

by loinson's rule ) , and a lower bound can be obtained for (P2) by using the

relaxation theqniquies . The lower bound for (p2) is obtained as follows. Let bi

:0 for each job i and the resulting problem is I I I T^,, which is solved by

EDD rule ( tire job i is sequenced before job j if di S dj (i, j:1,...n ) , let LBT:
min {T,u* } for (P2) . Hence LB:Zv + LBT'
en optimal soluiion for each test problem (with n <30) is obtained by branch

and btunds (BAB) method were applied to scheduling problems by Ignall and

Scharge (7) and Lomnicki(8). The branch and bound finds s* by implicit

enumeration all s e S through examination of smaller subsets of the set of

feasible solutions S. These iubsets can be treated as sets of solutions of

coffesponding subproblems of the original problem'

This method is determined by the following procedures:

I-The branching procedure; This describes the

method to partition a subset of possible solution.

These subsets can be treated as a set of solutions of
coffesponding subproblems of the original problem'

II-The bounding procedure; This indicates how to

calculate a lower bound(LB) on the optimal solution

value for each subproblem generated in the branching

process.
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III-The search strategy.' This strategy describes the
method of choosing a node of the search tree to
branch from it, we usually branch from a node with
the smallest lower bound (LB) among the recently
created nodes.

The New Heuristic Method(NHM)
It is well known that the complete enumeration methods generate one by

one all the possible feasible solutions searching for an optimal solution and

eliminate the non -optimal solutions. Suppose we are given n jobs to be process

on m machines, in this case, there exists (n!)* possible ordering of the jobs.

Clearly, using this method searching for an optimal schedule is not suitable
even for small n and m. Thus, we introduce a new heuristic for the two
machine flow shop problem where the objective is to minimize the maximum
completion time and maximum tardiness of jobs. An improved heuristic
method for complete enumeration methods has been constructed. The method
appears to be difficult to give through extensive empirical runs failed to
generate even a single counter example which has not optimal or near optimal
solution. This leads to an interesting observation, that the developed heuristic
method, will yield optimal solutions in most instances of the extensive

empirical runs performed by us. We expect that this new heuristic would
produce optimal solutions for most of other instances too. In the following we
shall give the outline of this heuristic:

Step 1: Start with counter:0
Step 2: Find the initial solution s.

Step3: Calculate the values of UB and LB ( such that the initial
solutions for UB).
Step4: Find the neighborhoods (Using subalgorithm) and compute

costs for the neighborhoods.
Step 5: If all costs > UB then go to step ( 4 ).
Step 6: Register costs in the result file .

StepT: If costs < (UB+LB)/2 then register costs in Quick file and let
counter: counter +l . Otherwise (i.e. Cost >(UB+LB)|2, go to step (10).

Step 8: If counter:5 then go to step (11).
Step9: Go to step (4).
Stepl0: Choose minimum of result file and go to step (12).

Stepl.l: Chose minimum of Quick file.
Stepl2: End.

Where in this heuristic,
Cost : The value of the objective function(C*u* * T.u,).
Result: A file for results with cost less than UB.

Quik : A file for results with cost less than (UB+LBy2.

´
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Counter: A counter for good solutions in Quick file.

N e ighb or ho o ds Sub al gor ithm
Setpl : for i: I to 25

Step2 : Exchange single job.
Step3: Exchange each job with the last one.

Step4 : Exchange adj acent jobs.

Step S:Exchange the first with the last one .

Step6: Exchange each job with the first one.

StepT: Next.
The Genetic Aleorithm (GA):
Cr*.ti. Agorithm (GA) was firstly introduced by Holand , as a highly robust

strategy. It may be viewed as population based algorithm, that constructs

solutions by combining others. It is based on genetic process of biological

organisms. In contrast to the single current solution in neighborhood search, a

genetic algorithm works with a population of solutions, where each solution

may not be selected and others may appear several times. Solutions are chosen

from the mating pool according to fitness values, where better quality solutions

are assigned a higher fitness. The following steps describe structure of GA:

Step 1.' Initiolization
Generate random initial population of m individuals (solutions)

and evaluate fitness values for each of them. In this paper, we start with

different values of m. The initial population can be generated at random or can

be constructed by using heuristic methods.

Step 2.' New Population:
Create a new population by repeating the following steps untill the new

population is completed:
a) Selection
The selection of parents to create the next generation is based on the fitness of
individual. The probability of selection of any individuals is proportional to its

fitness, thus, the better fitness individuals are more likely to be selected for

reproduction. The reproduction operator uses the fitness values for the selection

of solutions. Solutions with higher fitness values tend to have more of their

copies at the next generation. When the objective is to minimize a function,

objective function value can not be directly used for the fitness values. One

way to overcome this problem is to transform the objective function value (Z;)

to fitness value (ft). A classic method for transformation is subtracting the

objective function value from an arbitrary large constant,(determine this large

constant as the largest objective function value in the current population).

The selection operator may be implemented in an algorithmic form in a

number of ways. In this study, we have used roulette wheel selection which

A
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assigns a probability to each individual (solution), it
proportion:

月=ギ生 ,i=1,2,… .,n
Σノ
′=1

Once the fitness value (fi) are calculated, the survival of the fittest
principle can be implemented by roulette wheel selection, each solution is
given a space on this wheel proportional to its fitness. The probability to select
a solution s is given by (l).
Clearly, fitter sequences (solutions) stand a better chance of passing through it,
but it is important to note that even sequences with a very low initial fitness
have some chance of getting through. This ensures that each has some chance
of developing into a better sequence by subsequent breeding. Suppose a

sample population of sequences has fitness function

Example-l : The problem of 4 jobs with the following data :-

value fi as shown in the following table (l) , where ,[子 ]the

integer number represent the number of times that the sequence appear.

i :number
Zi:The objective function (C.* *Tn,*) value

In fitness- proportionate selection, sequence(3 ,l ,2 ,4) is given
probability of 40 %o of being selected for each of the four positions in the new
population. Thus, we expect that sequence (3 , | ,2 ,4 ) will occupy two of the

Vol. 21, No 6, 2010

is computed as the
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Table -1: Description of the sequences which appear in the new population

l Sequence s Zi(S fl=Zmax‐ Zi
望
″Σ
．′〓‐

〓局
月
〓
Ｆ

]争 [
Sequence

appear in ne
population

(3、 4,1,2 ) 40 10 0.25 1 1 (3.4,1、2

2 (3,1,2,4 ) 34 16 0.40 1.6 2 (3.1.2.4 )

3 (2,3,4,1 ) 50 0 0 0 0 (3.1,2.4 )

4 (4,3,1,2) 36 14 0.35 1.4 1 (4.3.1.2)

Sum 16( 40 1

Averaq 40 10 0.25
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four positions in the new population, while sequence (3,4, I ,2)
one of the four positions in the new population.

The corresponding weighted roulette wheel for this

reproduction is shown in fig (1).

Tariq and Lika

will occupy

generation

Figure -1: Sample wheel is sized for the example of table(l)

D) Crossover rate
These three different crossover rates are ( XRT >0.5 , )(RT: 0.5,

XRT < 0.5 ). Results comparing the performances of the different crossover

rates are given in table (2).It is clear from table (2) and Fig.(2) that XRT >0.5

is the best one. Where the * indicate that the problem has the best solution in

Table (2).

Table -2: Comparative computational results of the different crossover

rate and for some value of n

1,fg
2

10%

□
∃

n

Crossover Rate of GA
XRT<0.5 XRT=0.5 XRT>0.5

10 68 66 58

20 142 138 136

30 227 222 221

40 316 311 310

50 399 393・ 393

60 491 489‐ 489

70 595 595 593‐

80 705 702 703

90 793 791 791‐

100 877 873 874
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XRT<0.5
XRT=0.5~~~~~
XRT>0.5

費

Jobs

Figure -2: comparison of three different XRT,
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crossov.r rat@ (XFal)

Figure -3: Description of the crossover rates for some values of n.

Figure (2) shows the difference between the crossover rates(XRT) such that

crossover rate (XRT > 0.5)gives the best sequence(gen) for most of the time of
the cases. Figure (3) shows that crossover rate (XRT) works for some values of
n,( n=10 , n:20 ,n:30 and n:40 ).The results show that when a crossover rate

gives the best sequence (gen) then all the rates after this rate give the same

sequence.

c) PBX crossover operator
In this step we used position based crossover (PBX) to generate the new

population, to find the optimal solution or near optimal solution. Table (3)

shows the results for (PBX) for example (l).

Example (2): Consider again the problem of 4 jobs with data given in example
(1).

（
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solutionsflndi

d) Mutation Operator:
This operator should alter a solution (sequence ) only slightly. The

mutation operator is applied to perturb some of these new solutions. Hence it is
clear that a small modification in the solution will result in a small deviation of
its fitness value only.

Step 3 : Termination
The GA procedure stops when a fixed number of generations

(or iterations) are executed here 1000 iterations. This means that the GA
procedure continues until the population is converged to a good, if not optimal

solution to our problem (P).

Local Search methods
Local search is a family of methods that iteratively search through

the set of solutions. Starting from initial solution, a local search procedure

moves from one feasible solution to a neighboring solution until some stopping

criteria are met the choice of a suitable neighborhood functions has an

important influence on the performance of local search.

Adiacent Pairwise Interchanse Method (APIM)
This (APIM) depends on interchange elements (obs) at positions (i) and

(i+l) of a given sequence, (i:1,.....,n-1) (9). The following steps describe this

method:
1-Initialization:

To obtain an initial current solution jobs are ordered according to

decreasing other of a; followed by the remaining jobs i with ( a' > bi )
sequenced in non- increasing order of bi (i: 1,...,n) to obtain the current

t

Table -3: Description of the processes of GA for finding so

Sequence
appear in neu

nooulation

PBX Objectivr
value
z(sl

fi=Zr**-Zi
r; = J--

Zn
Л
〓
Ｆ

Л

〓
Ｆ

(3,4,12 ) (3,4,1,2 ) 40 0 0 0 0

(3.1.2.4 ) (49193.2) 28 12 0.63 2.52 3

f3.1.2.4 ) (4.1.2っ3) 37 3 0.16 0.63

(4,3,1,2\ (4.3,1,2) 36 4 0.21 0.84

Sum 141 19 I
Average 35。25 4.75 0.25

mlnlmum 28

J
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sequence o : (o (l), ...., o (n) ) , with its objective function value (UB) ,

where IJB : Cr* *T.*.
2-Neighbor Generation :

In order to improve the sequence o , the position of two adjacent jobs.o(i)

, o (i+l) , (lS i <n-l) aie transposed. Hence a new sequence o' is

obtained with its objective function LIB/: C.o * T,o*.

3-Evalution :

If the improvement is made (i.e UB/ < UB) then, the two jobs are left in
their new positions. On the other hand, the two jobs are replaced in their
original positions. The procedure is then repeated from step (2) and other
possibilities are considered in a similar way.

4-Termination Step:
The method is terminated when all possibilities are considered for
adjacent jobs o(i), o(i+1), (i:1,...,n-1), without making any improvement.

Descent Method (DM)
This method is a simple form of local search methods. It can be executed

as follows:

1- Initialization:
In this step, the feasible solution o: (o (l), ..., o (n)) obtained from

Johnson rule (J.R) , is chosen to be the initial current solution for descent

method, with its objective function value (IUB).
2- Neighbor Generation.'

tn ttir step, a feasible neighbor o':( o /(l),..., o /(n) 
)of the current

solution is generated by choosing randomly two jobs from o in the first time ,
(not necessarily adjacent) and transpose their positions, and a feasible neighbor

is also generated by choosing randomly a block ofjobs from o at the second

time , and transpose their positions, for each case calculate the function values

and the minimum value is denoted by (CUB).

3- Acceptance Test:
Now consider the test whether to accept the move from o to o/ or not , as

follows:
(a) If
CUB < IUB : then d replace o as the current solution and we set IUB :
CUB, and go to step (2) (Neighbor generation ).
(b) Other
wise (i.e . IUB < CUB): o is retained as the current solution, and go to step

2.
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4-Termination Test: Repeat step (2), and other possibilities are considered in

a similar way. The DM terminates if no neighbor provides an improved

objective function value, in which case the current solution IUB is a local

minimum.

The Simulated Annealine Method(SAM):
It is well known that in SAM, improving and neutral moves are always

accepted, while deteriorating moves are accepted by a controlled probability

(10).
The following steps describe SAM.
1-Initialization:

The same technique described in DM is used to obtain an initial current

solution o : (o (1) ,..., o (n)) and IUB.
2-Neighbour Generation :

A feaiible neighbor of the current solution o is generated by choosing

randomly two jobs o(i), oO such that (l<i<n) (ljjsn) not necessary adjacent

and transpose their positions and compute the function value for this neighbor

to be (CUB).
3-Acceptance Test:
In this itep, the difference value between the current initial solution IUB and

the new value CI-JB, A: CUB-IUB is calculated, then evaluated as follows:

a) If (A < 0 ) : then (CUB) is accepted as the new current solution, and set

IUB :CUB and go to steP 2

b) If (A > 0) : (cuB) is accepted with P(A) : exp (-Alt), which is the

probability of accepting a move, which results in an increase of A in the

objective function value, where t is a parameter known as the temperature

uri it usually set to large (i.e . the probability of accepting a worse solution

is high) in the beginning of the search, and gradually decreases as the search

proceeds.(11)
Let (it) denotes the number of iterations that are considered. Where at

each iteration i, I <i < it a temperature t; is derived from the following

recursive formula, described by Anderson et al. (12)'

4=′卜J/rf+Bヤリ   ト2,0… ,″

肋 erer B〓 fff‐ 1)′(if弩「り′
ff=fO and“ =f000

4-Termination Test:

After one thousand iterations

(StlB)。

レ

the algorithm terminates at a feasible solution

じ
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Test problems
In selecting test problems, one important goal is to create problem instances

that are representatives of the general problem class. We generated the test

problems with value of n (10,20,30,40,50,60,70,80,90,100,150,200). When

comparing the performance of algorithms, it is important to test them on a
range of problem instances. The main characteristic of an instance of our
scheduling problem is its size , as measured by numbers of jobs n. Our test

problems were generated as follows: (13). The processing times ai and br in the

test problems were randomly sampled from a uniform distribution on the

integers defined on (1,10), and due dates were generated from the uniform
distribution on [ (l-TF-RDD12) sp, (l-TF+RDD/2) sp ] such that

,o :it' where Ci : (ai +b)12, TF: 0.2,0.4, RDD : 0.2,0.4,0.6,0.8,1
,=l

Five test problem were created for some contributions of TF and RDD.

1. Initial Solutions
The sequence which is obtained by using Johnson s rule (J.R) can be used as

an initial solution for adjacent pairwise interchange method(APlM) , descent
method (DM) and simulation annealing method (SAM) as well as in the new
heuristic method (N[IM). But in genetic algorithm we generate old population
randomly. Also J.R. is used to generate upper bound (UB) on the optimal
solution for our problem.
If such constructive methods can produce initial solutions of sufficiently high
quality, then the need for local search methods, with their heavier
computational requirements, is reduced.

2. Comparison between the optimal (BAB) solution and the new heuristic
method (NHM)
This section shows the efficiency of the new heuristic method
given in section (4) and compares it with optimal solution obtained by BAB
algorithm for each test problem.
An optimal solution for each test problem (with n < 30) is obtained by BAB
algorithm, these optimal solution values are used to assess the quality of
solutions generated by the new heuristic methods. For our BAB algorithm,
whenever a problem was not solved within a time of 6000 second, computation
was bounded for that problem (11). Since the BAB algorithm can not generate

optimal solutions using reasonable limits on computation time for test
problems (with n > 30). In this case, the new heuristic method (NrI{M) is used
to obtain the best solution value and forms the basis for comparison. It should
be noted that this (l{I{M) for n:80 and n:l00, also sometimes a large a mount
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of time is needed to give good solutions. Table (4) gives the results of
comparison between BAB and the new heuristic method (NHM). Also table (4)

shows the results for lower and upper bounds for our problem. It is clear from
table (4) that the results show that the new heuristic method NHM have the

exact value of the optimal for 18 of the 20 test problems.

Table -4: Comparative Computational Results

No: test problem number , n : Number ofjobs
UB:Upper bound , LB: Lower bound

BAB:Branch and bound algorithm, NHⅣ〔:New heuristic method

CT: computation time (in seconds)

: uom om a

n No UB LB BAB NHM CT ofNHM

5

1 35 24 29 29 0.3

2 31 21 27 27 0.21

3 31 20 28 28 0.r3
4 40 26 35 35 1.2

ξ
υ 56 37 43 43 0.3

10

I 60 49 50 50 1.33

2 81 64 69 69 1.50

3 77 60 67 67 1.54

4 102 66 73 73 1.65

5 73 58 66 66 1.23

15

1 110 91 91 91 3.25

2 142 H3 118 118 5.13

3 128 92 97 97 5.2

4 149 114 123 123 3.25

ξ
υ 104 79 89 89 4.25

20

I 126 112 121 121 r 5.3

2 159 118 124 126 12.3

3 193 132 143 143 14.42

4 176 128 128 128 15。33
ξ
υ 190 132 148 152 11.22

守
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jobs number

Figure…4:for(a,b,C,d ande)shoWS each local search heuristic,Optimal and
comparing between them

3. Comparative Computational Results

In this r.cti*;*e shall report on the computational experience with different

local search heuristic methods. For the methods (adjacent parwise interchange

method (APIM), descent method (DM), simulated annealing method(SAM),

genetic algorithm (GA) and the new heuristic method (NHM) that have been

described in this paper, we present a table of results which shows the

importance of each method. Table (5) shows that the NfnvD gives the best

results than all the other heuristic methods but with longer time, while, the

genetic algorithm GA gives the second better value after (NHM) with shorter

t-i-.. Table (5 ) describes the comparison between the local search heuristic

methods, the upper and lower bounds. Table (5) Compares the computational

results.
Table -5: Com tive C utational Results

Al]heuristic、″ith Opt

Z`
″

veじ om

Number of iobs Upper bound Lower bound API DM SAM GA NHM

10 70 52 66 68 62 58

20 156 129 150 140 142 136
つ
′

30 238 211 231 226 226 221 220

40 325 289 317 316 310 301

50 411 379 407 396 396 393 390

60 505 471 501 494 491 489 485

70 613 570 602 598 597
０
ン
ξ
υ 592

80 719
‘
υ 712 706 707 703 700

90 803 758 800 794 795 791 788

100 885 849 879 877 877 874 870

125 1122 1076 1119 106

150 1363 1311 1349 1353 1350 346

，
′ 1616 1539 1601 1613 1599 596

200
０
０ 1778 1819 1823 1822 1817
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Abstract
That the distribution of light intensity unifollllly colored texts wnten on the blackboard

(Ⅷ tebOard)almOst invanably result in a dittrence in the values ofvanation ofthe text color
for any of the threc RGB color vehicles because these texts uall receive the same alnounts

from the values of others,no matter how light intensity light intensity increases or decreases,

but in the case of light intensity selectively and inconsistently wlth those texts,all the text

values ofvariability will direr from the other text becallse ofthe difFerent distribution of light

intensity behⅣ een themo So we went to study texts contrast color on the whiteboard in difFerent

spaces and lighting complete(a few)宙 thin the classЮ om(Ha11 0f darkness).If it― Out

that the increase of the distance note down the values of vanation of the texts wntten on the

board and all the colors approveo in Wrhing the text,as well as reduced and Douhip thesre texts

ofthe three RGB color vehicles and vehicle lighting L.
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ABSTRACT
This study aimed to determine the quality of enet web- camera in capturing images for

homogenous target (white test image ) under different flurecent illumination . where we
compute the mean (Qand standared deviation (1 ,for the color RBG-bands and L-
component ,of the test white images. Also, we build algorithms to study relation between the

mean and standared deviation .

From the result we find that there are no large differences between the RGB-color bands,

and L -component ,where the distributions of RGBJightness are very similar to each other,
because the flurecent light represent white light (i.e. give same values for RGB-bands) .The

statistical study for the white image show that the stationary in high power (high
lightness).While at low powers flurecent the relation between the mean (Qand standared

deviation (Ethat represent linear function.
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ABSTRACT

In the latest decades incrcasc importance of digital image capturing, and increase the

COIIImuniCate the infollllation news especially after large development in computer

technology.So,we have been developing a digital carnera sensor to get high digitalimages at

low costs.恥 hile the different digital cι mlcra typcs are so varying in image c`ptunng quality。

This gives differcnt qualities fbr different conditions.

In this study,we analyzed thc captured images by ccll phone Nokia 7610 callnerao Where

we captured several images under different lightness conditions,with different resolutions.

Then we study the statistical RGB distribution for the homogeneous regions.Then compute

thc statistical properties for RGB distributions by computing the inean and standard deviation

ofthese dist五butions.

The results showllthat the captured image under sunlight give high RGB― means
comparing with other lightness conditions,also give low RGB standard deviation for all

homogeneous regions.Also,we flnd the ycllow,C}reen,and Blue targets have only Red

histograrns for all lightness intensitics.
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laser both, wcre analyzed X― ray diffraction(XRD)of the a110ys prepared and the
appointment of oddball phenomenon and compared with standard tables(ASTM),the result

ofthe analysis showed that stage(γ ―Ag3Sn)iS the basis ofthe proportion ofoutput ways,as

is the case in the standard alloy,and the results of each  elements involved in this process

and the disappcarancc of X… ray analysis of the proccss of the alloy  γ laser treatlnent
completely,and the disappearance oftin in such a manner prepared for the oven temperature

a1loy or a1loy II flrst shows all of the elements involved and the disappearance of tin and
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ABSTRACT
This study contain three paragraphs, the flrst one is introduction in which we

reviewed the literature of l,2,4‐ thiadiazole and its derivatives,the second part contain

synthesis of two ligand (L2,Ll) and their complexes with metal ions
(Cr(III),Mn(II),CO(II),Ni(II),Cu(II),Zn(II),Cd(II),Hg(II),)and the third part deals with
results and prepared of this ligand((L2,Ll)and their complexes and proved their structure

by the element analysis infra red, electronic spectral data and measurement of Fnelting

point,magnetic moment.These result explain that complexes of ligand(Ll)have mOlar

ratio(1:1)(L:M)wlh exception of Co(II),N(II)cOmpに xes which have(2:1)(L:M),alSO

appeared that complexes of Cr(II),Ⅳ h(II),CO(II)haVe Octahedrd structures and Cu(II),

have taken octahedral(dimmer)and COmplexes ofion Ni(II)have taken square planner

structure while the complexes of Zn(II),Cd(II),Hg(II)haVC taken tetra hedral structure,

the complexes ofligand(L2)haVe mOlar ratio(1:1)(L:M)with COmplexes Cr(HI),Cu(II),

Cd(II),Zn(II)and(2:1)(L:M)for Mn(II),CO(II),Ni(II),Hg(II)the result of analysis

appeared that complexes of ions(Cr(II),Mn(II),CO(II))haVe taken octahedral structure

and(Cu(II))have taken octahedral(dimmer)and CNi(II))haVC taken square planner and

tetrahedral structure suggcsted for(Zn(II),Cd(II),Hg(II))COmplexes.
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[Cr(C9HloN6S20)(H20)2C12]Cl

20)2(H20)2]C12‐

uA,g _Y-l_, o1r,
uArg- aEgaA,glG;

…
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ABSTRACT
This research aillns to develop new chemical rcaction to detelllline some ofbeta lactarn

antibiotics which includc Ampicillin,Amoxycillin,Cephalexin,Ceftriaxone and Cefotaxirne in

some pharIInaceuticals  using indirect Flalne Atornic Absorption and Molecular Absorption.

This includc the preparation of ne、 v chelate complexes by reaction of drugs Arnpicillin,

AInoxycillin,Cephalexin,Ceftriaxonc and Cefotaxiine with palladium ion and using thenl for

the UV‐Vis detcrlnination at λmax=390 rlm.BeFZyl alcohol proved to be the best organic
solvent for extraction ofthc complcxes without interfcrcnce.

The analytical flgllres of rnerits obtained on applying the dcveloped procedllre for Ampicillin,

Amoxycillin,Ccphalexin,Cettriaxonc and Ccfotaxirne detellllination respo was:―

Linear dynamic range[(5-50),(5-50),(3-50),(3-100),(3-65)]μ g.ml‐
1

LOD(0.3407,0.4683,0.2426,0.3930,0.1792)μ goml‐
1・

Erel%(1.4660%,1.5833%,2.0833%,1.9160%,3。 1666%).

Recovery%(101.46%,101.58%,102.08%,101.91%,103.16%).
The structures of the mctal¨ chclate complex for the flvc drugs

iW%505椒1ド∬;.θ×X5N犠sp・
К ∞mメeXes

were found to be 1:1 ;M:L,the
are(10.49x10s,1.16x10s,

ヘ

The developed procedures have been applied to the detellllination of drugs Ampic―

illinノヘmoxycillin,Cephalexin,Ccttriaxone,and Cefotaxirne in phallllaceutical preparations Pesill
―in, Pulinoxyl,Cephalexin,Grarnocetand SefOtak using direct and standard addition methods.

The analytical rcsults match well with the drug contents as indicated by the recovery percent

had:(90.71%,104.03%,96.86%,95.63%,97.86%).
A new FAAS has been cstablished for  the detcllllination of Arnpicillin, Amoxycillin ,

Ccphalexin, Cciriaxone and Ccfotaxilne in pharmaceutical preparations: Pesillin, Pulllnoxyl,

Cephalexin,Gramocet and SefOtak these complcxes werc extracted with ben4ァ l alcoholo The

analytical flgurcs of merits obtained on applying the developed procedllre for Ampicillin,

Amoxycilh,Cephdtt CeftriaЮ¨d緯
守i3易
・
高itLinear dynamic range(1.5-17),(1.5-17),(3-17),(3

LOD(0.6474,0.4968,0.8674,1.0098,1.1413)μ g.ml~1・

Erel%(1.8883%,4。 2565%,4.2565%,2.7520%,3.9060%).
R∝ovew%o∝お8%Jm25%ユ02%%ユ∞つ胎l}ltttnwぉ。μ3d4The“ vdopedThe optirnal experilnental conditions concentrati

procedllres have bcen applied to deterllnination of drugs Ampicillin,Amoxycillin, Cephalexin,

Ceftriaxone and Cefotaxiine in pharlnaceutical preparations: Pesillin, Pullnoxyl, Cephalexin,

Gralnocet and SCfOtak using dircct and standerd addition inethods the analytical results mach

well     with  the  drug  contcnt  as  indicatcd  by  the  rccovery  percent  had:

(92.42%,99.34%,96.43%,94.05%,98.28%).
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Ceftriaxone SToMaterial
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Sefotak,(1000)mg CefOtaxime
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2010`6●ユ」|`21 1`ヽ ^1 4+-'ii*ll eJIr 1I-

■拌 ヨ |」 ‐ み国 I JJ口 |´ 祖Jコ IL゛|げ い りLJ■ _層ヨ |(t―)が 1・ ｀ゝ い J
.X,Y醜メ ロ |い な光 う」いJJ!ジ典 |ゝ Jlム `t多

i

(%Erel)ヴメ劇 1催■」 li Lミ ‖J(%RSD)fメ |ビtコ1饉 |ジ」ツ|(4)JJ。■1崚 J
oナ己ヽ1脚 IJひユ」晦」しい メゝし醜事≒寧 1ゝ社ヵ 3ゝ|ひ→」 (%Rec)も J。メー・ソb

福 劇

a-tiiJ ,J[J] 4i:ll rJr-J oJi.. l+Jl ,ri (t-) L,o-illj (R) ll+JYl &L*^_r #L.*ll Lr\lil$g:3- cjl\
%95■出さJゝ 」じ

Wi IR9gr・ CI・

Y■BxttA

Corr.

coe■ (R)

●
・

Ｃｍ面
Ｓ

Tabu-lated t-
test two

tailedYo95
C.I.

C9n■‐lfOr‐
the slllC I

b■ t sblimit

::脚1'
製■tl″limit

Amp. Y=0.104
4x―

0.0030

0.999

0

67.031

7

2.262 0.1044土

0.0003

-0.0030土

0.0099

Amox. Y=0.009
5x
-0.0004

0。999
8

149.98

49

2.262 0.0095土

0.0001

-0.0004土

0.0039

Ceph. Y=0.009
9x
-0.0027

0.999

3

84.468

3

2.228 0.0099土

0.0002

0.0027土

0.0073

Ce■ . Y=0.011
2x
-0.0040

0.999

5

99.962

4

2.228 0.0112土

0.0002

-0.0040土

0.0134

Cefo. Y=0.016
lx
-0.0010

0.999

8

165。 80

63

2.201 0.0161土

0.0001

0̈.0010土

0.0061

.J国le,ハ郵|●夕|ど叫 L■け≦L押し
J:.cllsC-*ill lLitlj a4lll..,; *)lJ ,rJ-ll (r+"dllC#l+ll dlJF.r"yl :4- &rf

Name of drug Amou-nt
(taken( g/ml)

Arnount
found

(μノml)

%Re…

COV.

%Erel 0/ORSD

(n=3)

Mean
oZRec-ov.

IMeanl
10/。Erel

Amoi‐ cillin

10 10.1300 101.30 1.3000 2.2023 101.46土

0.8400

+1.4660

20 20.4600 102.30 2.3000 1.2032

40 40.3200 100.80 0.8000 0.9321

Am6文マcilll五
10 10.2000 102.00 2.0000 0.7235 101.58土

0.4167

+1.5833

20 20.3000 101.50 1.5000 0.9372

40 40.5000 101.25 1.2500 1.1321
‐COphalexi五

10 10。 3000 103.00 3.0000 2.2531 102.08土

0.9167

+2.0833

20 20.4000 102.00 2.0000 1.9738

40 40.5000 101.25 1.2500 0。 8878

Ceftriaxone
20 20.4000 102.00 2.0000 0.7210 101.916土

0.5834

+1.9166

40 40.5000 101.25 1.2500 0.9321

80 82.0000 102.50 2.5000 1.2321

Cofotaxinlc

15 15.6000 104.00 4.0000 0.6321 103.16土

0.8334

3.1666+

30 31.5000 103.50 3.5000 0.9455

50 51.0000 102.00 2.0000 1.4927
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ギ鮮
||ldFugsl
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眈

・一・・一

11,:繁詰
‐‐

盟 |

|■t■|■|
tmg per unitD‐‐

F6ind stiaddi

温響島
ITI

Amp。 tablet 500 507.3300 1.4660+ 453.5675 9。 2865‐

507。 9165 1.5833+ 520。 1940 4.0388+
Amox. tablet 500

Ceph。 tablet 250 255。2082 2.0833+ 242.1622 3.1351-

Ceftr。 vial 1000 1019.1666 1.9166+ 956.3470 4.3653-

Cefo. vial 1000 1031.6666 3.1666+ 978.6920 2.1308-
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■CO五■|
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‐鳥1ヽ
■XEII

ll1111Tl|:ば |

11‐||■|■‐

■C0111:||

Amp. Y=0.0108
+0.0979

0。9996 115.4343 2.306 9.0707
±0。5395

90。7074 9.2925

Amox. Y=0.0093
x+0.0968

0。9990 66.6000 2.306 10。4086
±1.0935

104.0860 4.086060000

Ceph. Y=0.0099
x+0.0960

0.9997 141.3930 2.306 9.6874
±0。4078

96.8741 3.1258

Ceft. Y=0.0112
x+0.2155

0。9994 94.8327 2.262 19。 1299
±1.4646

95.6496 4。 3504

94.8327 2.262 14.6768

±0。9727

97.8457 2。 1550
Cefo. Y=0.0161

x+0。 2378

0。9994ヽ
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Na血 6 of

..lrug

A‐ou‐
nt

taken

μ」ml)(

AInount
found

μg/mD(

%Re‐
COV。 |

%Erel. %RoS.
D.

n=3)(

Mean
o/oRecov.

MI五五|

%Elel`

Ampicillin
10 9.0707 90.70 9.2925 1.3279 90.7136土

0.2115

9.2864…

20 18.1862 90.90 9.0688 1.0781

40 36.2008 90.50 9.4979 0.7321

↑i盤1:「
10 10.4086 104.08 4.0860 0.9371 104.0388

土

0。4715

4.0388+

20 20.7040 103.52 3.5201 0.4521

40 41.8041 104.51 4.5103 0.6128

cephalc

Xln

10 9.6874 .8796 3.1258 0.5545 96.8649土

0。 8564

-3.1351

20 19.1998 95。 99 4.0008 0.9321

40 39.0885 97.72 2.2787 1.5321

赫
・ｏｎｅ
Ｃ
●
●

20 19.1299 95.64 4.3504 2.1032 95.6346土

0.7925

4。 3653…

40 37.9308 94.82 5.1728 1.1203

80 77.1416 96.42 3.5729 0.6329

・赫一・一一・一・・一
一Ｃ
●

一

15 14.6768 97.84 2.1550 0.4872 97.8691土

0.6202

-2.1308

30 29.1819 97.27 2.7268 0.9327

50 49.2446 98.48 1.5107 1.2379
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「

MT10Ц PPM)

,出しユコ16,日IJ」ハ:3¨ 摩出

Amoxycillin…Pd(II)■絆 Amoxycillin

cAAS)嗅

J劇 6メリ16J日|´島 :5‐綽
Ceftrlaxone‐

11廿!【き

'tti」

:eftriaxone

,劇 6メリ15,国lご出 2¨綽
Ampicillin‐Pd CI)機 Ampicillin

,劇 6メリ16,日|ご出
`_綽Cephalexビ

111'戦 Cephalexin
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Na面 e Of drug Lineariけ

(μノml)
DoL.

(lLttD

一一・・一一一一一一一一一一・・一・・一一一一一̈
一一一・

・
一

・ｍ一ｍAmpicillin 1.5-17 0.6474 1.2411

Amoxycillin 1.5-17 0.4968 1。 1312

Cephalexin 3-17 0.8674 0.9122

Ceftriaxone 3-33 1.0098 0.9310

Cefotaxime 3-22 1.1413 1.5640

ぬ 出
」国 I ΔJ二Jご

“

暉 |ひ t― (′」 しい ぅツ1出し Je井ヨ 1上国 1坦oし (9)JJ却 1崚 J
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Name
of drug

Regr.eq.
Y=Bx*A Ｃ。ｒｒ．耐
③

t‐test

Statistic

Tabu…lated

t‐test lhvo

tailed%95
C.I.

Coni for
the slope

b■ t sb.)(

limit

Coni forthe
intereept

(a tt t Sa.)

lim世

Amp. Y=0.0029x
-0.0002

0.9974 44.6050 2.2280 0.0029土

0.0001

-0.0002士

0.0014

Amox. Y=0.0030x
-0.0012

0.9991 74.4852 2.2280 0.0030土

0.0001

-0.0012土

0.0013

Ceph. Y=0.0029x
-0.0001

0.9982 51.3569 2.2620 0.0029土

0.0001

-0.0001士

0.0012

Ceft. Y=0.0015x
+0.0006

0。9989 67.3460 2.2280 0.0015土

0.00002

0.0006土

0.0005

Ccfo. Y=0.0022x
+0.0008

0.9983 51.3704 2.2620 0.0022土

0.0001

0.0008土

0.0015

■
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ｌ

一
ｕ

・

一
ｒ
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●
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・・
一

Amlitillll‐

5 5.0660 101.32 1.3210 0.6711 101.8883

±0.4237

1.8883+

8 8.1625 102.03 2.0320 1.9908

12 12.2774 102.31 2.3120 2.2594

AmOX'11linl
5 5。2158 104。31 4。 3160 0.3000 104.2

563■0

.4647

+4。2565

8 8.2985 103.73 3。7320 1.7482

12 12.5665 104.72 4.7210 1.1600

lranhalexi五

5 5.1182 102.36 2.3650 0.5320 102.7

520± 1

.0370

+2.7520

8 8.3031 103.78 3.7890 1.5310

12 12.2522 102.10 2.1020 1.2369

CetFiaXOnel

9 9。3168 103.52 3.5210 0。7489 103.9

060±0

。4150

+3.9060

12 12.5185 104。32 4。 3210 1.3167

24 24.9302 103.87 3.8760 1.5259

Cefotaximel
|■ ||

一
・・一・・一・
一一一

4 4.0928 102.32 2.3210 1.6676 103.4

226± 1

.0904

+3.4296

8 8.3616 104.52 4.5200 1.2723

14 14.4827 103.44 3.4480 0.5789
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Amp. Y=0.0029X
+0.0134

0。9974 46。7822

104.8416

2.201 4.6206

±0。 5494

92.4137 7.5862

2.201

2.201

4.9685

±0。2152

99.3701 0。6298
Amox. Y=0。 0027X

+0.0138

0.9995

4.8214

±0.4971

96。4285 3.5714
Ceph. Y=0.0028X

+0。 0135

0。9980 53.6952

2.201 8.4666

±0.9677

94.0740 5.9259
Ceft. Y=0.0015X

+0.0127

o.9996 125.3065

2.160 7.8636
±0.6488

98。2954 1.7045
Ccfo. Y=0.0022X

+0.0173

0。9980 58.3729

‐
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ギ需キ¥
+1.8883 462.1190 …7.5762

Ampicillin tablet 500 DUり。441D

Amoxycillin tablet 500 521.2815 +4.2563 496。7305 …0.6539

Cephalexin tablet 250 256.8800 +2.7520 241.0775 …3.5690

Ceftriaxone vial 1000 1039.0600 +3.9060 940.5990
‐5。9401

Cefotaxime 宙al 1000 1034.2960 +3.4296 982.8410
-1.7159
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Name of
drug

Amou-nt
(taken pglml)

Amount
found

(μ」ml)

%Re‐
COV.

%Erel. %RSD
(n=3)

Mean
ToRecov.

Mean
o/"Erel.

Ampicillin

5 4.6206 92.41 7.5862 2.1642 92.4238土

1。 1996

7.5762-

8 7.2987 91.23 8.7658 0.3055

12 11.2348 93.63 6.3766 0.8900

Amoxycillin

5 4.9685 99。 37 0.6298 1.2972 99.3464土

0.5143

0。6535-

8 7.9065 98。 83 1.1679 0.9727

12 11.9804 99.83 0.1630 1.3575

Cephalexin
5 4.8214 96.42 3.5714 0.9721 96.4309士

0.4012

-3.5690

8 7.7465 96.83 3.1679 0.4572

12 11.5238 96.03 3.9679 0.9989

Ceftriaxone
9 8.4666 94.07 5.9259 1.3271 94.0599土

0。7870
5.9401-

12 11.3799 94.83 5。 1673 1.1029

24 22.3854 93。27 6.7271 0.7321

Cefotaxime
4 3.9489 98.72 1.2755 0.9721 98。 2840土

0。4519
1.7159¨

8 7.8636 98。29 1.7045 0.8501

14 13.6964 97.83 2.1676 1.2876
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ABSTRACT
Some porphyrins were prepared from the reaction between Pynole and some aromatic

aldehyeds (Benzaldehyed and Anisaldehyed). Six organo - metallic complexes were also

prepared. They were :

ZnTPP Zn(p-OCH3)TPP
NiTPP Ni(p-OCH3)TPP
MgTPP Mg(p-OCH3)TPP

The prepared compounds were specified by C H N analysis, Infrared and Visible spectra.

The visible spectra of the prepared compounds , some electronic donors and molecular

complexes in benzene were measured. The molar ratio of the complexes were determined.

The equilibrium constant of the resultant complexes with molar ratios 1:1, 1:2 were

calculaied. The thermodynamic function ( AH,AG,AS )of all studied interactions were also

calculated. The interaction between the electronic acceptor ( metalloporphtrin complexes )

and the electronic donors ( Nitrogen , Phosphorus , Oxygen and Sulfer bases ) was studied.

The result indicated that the strongest interaction is with Nitrogen electronic donor. On

addition, the study showed that the central atom in the core of porphyrin affects the

interaction, and ii was found that the strongest interaction is with the case of zinc

atom..However,the solvent used affect the interaction and the thermodynamic parameters.

The complex Zn(p-OCH3)TPP was found to be favouring the polar solvent in accordance

with following order :

Chloroform > Benzene > Carbon tetrachloride

The effect of the substituent group ( methoxy group -OCH: )in porphyrin upon the

interaction between the donoi and the accepter and upon the thermodynamic functions of
some interaction were studied

i,.}ill
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*+ .ijli \y-o 6l$'- a:- *as: fj
ZrilPP Zn(P-OCH3)TPP

NiTPP Ni(P-OCHr)TPP
MgTPP Mg(P-oCHr)TPP
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3360w 3375w N-H.....N
stretch

3053w
2925w
2875w

3030w
2985wbr

3007w 30501n
3000w
2900wsh

29001n
28001n

2900w
2800w

2900w
2800w

2900w
2800w

C‐H stretch

15971■

15701n
15501■

1540wsh

16001n

15751n
1560wsh
1545wsh

1600w 15991n 1600s 16001n 16001n 16001■ C=C stretch

5001n
490w
4751n

15001n
1465m
1452wsh

1500w 1500w
1480w

1515s 15001n
1460m

15001n
1460m

1505m
1460m

C=C phenyl

4451n
409w

14401n
1404wbr

1437w
1425w

1435w 1465m
14401n

1400、v 1400w 1435w C‐H bend

1343w 1345s 1350s 13451n 1350m 13451n C〓N stretch

1243s
1215wsh

1243s 1245s 1245s C―C)stretch

187m
175m

11721■ 1210w 1170s 1190s
l163m

1170s 1170s 1170s CJL SubS
OCH3

0671n
055m
030w

1030m 1070w 10701n 1060w 1100w 1103w 1100w C-H bend in
plane

9001n
975m
963s

987w
978m
935s

992w
982w
962m

1005s
978 sh

963m

980w
965m
945s

10301n

995w
962w

10301n
1000w
960m

10301■

980w
C-H rock
(Pyrrole)

723s 735m 722w
7001n

740m 7401■

710 sh

735m 730w 735m C-H bend
out of plane
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♂ |(4)Jリユ撃|いギリ。1:2こメ●“
)ム |」 Fし が■ e'‐■―●主メリメ山|｀

1・ム山ジそLi」

。もJ♪ 山いυ。ごJ♂ K2Jメ ツ1中L ttJ♂ JJ卜Jツ|ごLll山
yメ さ」 Ⅲ押 |

メ |ど旭 |」 Ⅲ劇 い K2●リ ツ1中毬戸 り(n)♂JJ邸ツ|ごt411山ツy。工 評 :4-JJ与

醜j串1望L´ 12■■ 1・ 1ヽ⌒

ジ“
二」礼■」 りヽ.1:1こ」 い )ム |≦ 0■ J́L一 醜 Jリメリ‐ 一醜メリメ 山 |ヽ 1・ ム山メ上i●い ご

`J~こ
JLと ≒ Zn+2ぃ_り国 |●メ |●い 山 |り」押 |●L山 LI」oレ響 山メ ■ 1垂 辞 J国 |

い― J国|)二L OLalaり 。(20)げメ」|びメ |ごい出 oメリ||ゝ dら■』」り醜J」メ |さい

♂ 1山ゝ |』 Ⅲ 」いJメyⅢ り ■_層轟 1絆|(5)JJ却 1醜円J。 1:lⅢⅢ ゝ |」 ●勇
。醜」口1望二ご H■■ `・ 1ヽ⌒

,|メリ|こ出|_メ :5-JJ■ぬ 口 1望Lξ l:la■|〆 1・ ⌒ ♂ 1山ゝ |』 」Jy中 り :5-JJ■

Acceptor Donor 耳qlilibrium CO五 stant邸l
283k 1293k‐ ‐ 303k‐ | ‐313k

ZnTPP n-Butylamine 11347 9662.4 6575.5 5545。7

ZnTPP Sec-Butylamine
12442.

2
10993.6 9077 7486.5

Zn(p―OCH3)TP Piperidine 8399.5 6512.4 5692.8 4757.2

Zn(p…OCH3)TP Pyridine 7686.8 6046.8 5388.5 4655.5

NiTPP n-Butylamine 5。482 4.024 3.020 2.237

NiTPP Sec-Butylamine 6.125 5。412 3。901 2.642

Ni(p…OCH3)TPP n-Butylamine 5.072 2.688 1.861 1.025

Ni(p‐OCH3)TPP Sec-Butylamine 1.681 1.224 1.000 0.540

い ♂ 6。

「

メIⅢメメ 16υコ|ム .ぃL♂じ11山L16」,_‐ ‐ 日|ふ|ヨIJ
い“υ
国1山 |｀ 10J Jメツ|`´ 饉ヽ戸 J(5,4)●出田 IJJぬ撃|ごン。ム尋こ→。(21)むメリJJI

山|ヽ 1・ムJ.・メⅢヨ|り J卸1色 |ヽ 1・ Jれ口|が|ぃ ぃ斗 どいυL工 |ヽ神L喚|●メ

`メ
ゝ山ぃもJ″ 」メヨ|♂ めJメ麹L´ご■JいL ⅢL_鮮 め、声 甲L・ 1くりし♂ |

。げ響」|“Lハ
1ムⅥムLJメ ヽ■■●隆 ツIJ

:こうは|」」(△ s,△ G9△H)い 疇む J出 I JIJ」 |り1'“ -ヽ5

`メ
ヨ IⅢ mlへ 1戸 れ hミム

～
」♪ 山い Jさ ♂ K2,Kl JメリI Ⅲ Iメ 戸 」 3J卜」 |‐リ

:(22>iメ エ=饉
亀■いこ揚LI(Enthalpy)△ Hも中Jリコ 1山ゝ 恒皿 fJlジ」|

IE● |■ilib‐ritmlcolnStant

0。 1515n-Butylamine

1.3550
Butvlamine

0.8510n-Butylamine 21.7390

0.2710
Butylamine

0.8580
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一ｋ一３一８２ 293k 13103kl 1313kl

M2TPP 1.9 0.2260 0.0910 0.0820

MgTPP 2.0 1。7330 2.4030 0。8590

Mg(p…

OCH.ヽTPP
2.0 2.4390 1.2870

Mg(p…

OCH.ヽTPP
1.7 2.9410 0.2740
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(Entropy)△ S■1押|♂ い o(■ee… energy)△G`メ 1亀Ш Iい さ ■
1・

=ヽ
1戸J

:脚ロリ
`劇
叫

△G=― RoT。lnK.… …………。(6)
△G=△H一 (T・△S)。…………。(7)

。LJリコ |ごた |」|げ事 句■い。メリ I JJJ(6)JJ却1凛J

g;-ilt c;;r^ d a-,rJr^ll cl)il$ll C;.+J q+qr{4!lrll:6r4

^ollptlF

Donor
-AH

Kcal.mol-1
AG

Kcal.mol-1

|‐ |11△lsll11

cali五〇11≒k11

ZnTPP n-Butylamin 4.45 5.342 33.4

ZnTPP
Sec-

Butylamine
3.000 5.417 28。7

Zn(p…OCH3)TPP Piperidine 3.24 5.112 28.5

Zn(p‐OCH3)TPP Pyridine 2.86 5.069 27.0

NiTPP n-BuWlamin 5。 23 -0。 164 17.2

NiTPP
Sec-

Butylamine
5.01 0.161 17.2

Ni(p¨OCH3)TPP n-Butylamin 9.08 0.575 32.9

Ni(p…OCH3)TPP
Sec-

Butylamine
6。30 0。 117 21.9

MgTPP n-Butylamin 0。92 -1.098 +0.6

MgTPP
Sec-

Butylamine
14.53

0.504(289.5

)
51.9(298.5)

Mg(p‐OCH3)「PP n-BuWlamin 15.35 0.519 51.3

MgO―OCH3)TPP
Sec-

Butylamine
5。71 -0.089 19.1
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Pzn tt n―ButylarFline ⇔    Pzn:n…Butylamine。 ………….(8)

Pzn tt Tributylphosphit ←)  Pzn:Tributylphosphit.… ……(9)

Pzn+Furan  ⇔     PzrFuran.… ……………(10)
Pzn+Thiophene  ⇔       Pzn:Thiophene。 …。̈ 。̈。(11)

壽 ■ 夕 1色
L口 IJ fり1醜力 」 い ‐ 国は |」い ♂ 1心日 I JJ却IJゝ
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J

:■り16」』
…
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Sく 0く Pく N
出 さい び 釦 |。■ J山い り |へ典 ひ ゝ |“ 饉 |●´ 準 りjコ 1山い り |よ Ⅲ Ⅲ メ ||ゝ 」

二 |」|“ 相 Jシヨ 16JコI JIり螂 |`シ リJふ |」|ひ 饉 ぷ

'|ひ

曇 メ 1凸い |」|●´

。(■リメJⅥ山卜り。メ|`J颯バ♂16脚 )
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醜脚 1望L 山 LIJ
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・一・・・・・・Ｏｍ‐‐
一れ
一一

IЁdttitbFitilCit'lζ t=五IK
・曲
脚
一一職一ｍ静”
珈ヤ1283k .293kl 1303k 13■3k
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Butylamin

e

N2
３２

　

・
５

１

６

０７

３
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１

２
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．
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3.85 5。305 31.2
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７
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７ ８６

９

６

3.99 4.051 27.4
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416.

1
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５
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４
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4.82 3.511 28。4
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Complex Solvent
λm,..m(81′ .cm‐

1.mol‐ 1

Sbret a=コ |

Benzene ５

０

０

３

７

４

９８

555

(15354)

６０３

５６６６

Chloroform ０

４２５

３３２０

560

(18850)

600
(10000)

Carbon
tetrachloride

425

(140650)

550

(15900)
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山IJ手」|。hム A`▲ |こ′ DL墨 望 ヨ |メ■ ヽヽこ 1こ hミム山LL■ リメ五Lり し ム」|メ 1山|メ
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.Hydrophopic interaction… 3

.Dipole Orientation Forcess甲 出 |ゝ■饉
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Zn(p‐

OCⅡ3)TPP
Sec-

Butylamine

1本||||||| IDO濃Or Sblv尊出‖ 晨1船1驚1胆
|△G1293K
kiti=轟tFl im施i‖絲

Chloroform 4.49 5.413 33.7

Benzene 3.06 5.380 28.8

Carbon
tetra

chloride
2.92 5。260 27.9
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゛ ヽ ミDiclo艶nac sodium準しJ3』国 神
出 1中し島メ 墨

tふL

脚 1平 Ⅲ 喝訃 い 'い.t測 二ぶ 」ここ 慰 ふ 紀

ABSTRACT
The research ailns tO prepared a membrane for liquid selective electrode

pharmaceutical lnaterial E)iclofenac sodillm used as a drug analgesic pain in pharmaceutical

material.

The inembrane was prepared from material our laboratory with used plasticizers

DBP,DBPH through the use phosphotungestic acid for a cOmplex with pharmaceutical

mate五 al.

The calibration cuⅣ e is obtained in the extent of COncentratiOn(lX1015_lx10‐
1)

F;猟留講胤fで翼t:置露意
i鶴

糧唐∬:L:置蒐F品署蹴町躍違麗縄
the plasticizers DBP.

By comp面Юn ttettoph∝Omedi=:Ⅷ響鑑調1著思:『盤∬¶蹂and follnd that the bett wavelength at
口
         obtained the lineanty is equal to O.9987.

:1.ハ

““
ョ:)1ビ ::日 !|

6品 出 I ⅨdOin¨ dm‐ しJ6劇 い 碑
麗 盟 1酬 謁 操 」ダ

6。Lが・` 1・ J 」ゝ ヽこン DBP,DBPH亀ム

Diclofenac■ |メ16」」|い (lX10‐
5_lx10‐

工 ご
“
メ ld脚 甲りLO.9945ヴ3L許

♂郷m― 馨́脚」璃冽j£蠍 罫翼器血♂|

Key word : Drug, ion selective electrode , spectrophotometric

`A.`ョ

:ヽ :i“ロユ|

藻ltt「ゴ践躍露棚部器 盤ξttWil‖ 3
~Nダ

Diclofenac sodiumう 。日挙 メ1亀十」|:1_さ
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い■ い JふJ Diclofenac sodium■ lJ」16」』 鋼
島 |□出 |,島≦

■́IJ'い」fエ リ~

邸:郵貿 雌 ∬尉買じ讐問 :撫i鰹
～

J国|■IJ』 6。国 亀t」|と■Lコ|夕壺 J“ ■ 出 ひ JりJ(bLミ
Aぃ 。ト リIJ銘

。3メメ 出1神■』 山い に 上 LIJ Free Acid 6♪
」|め≦ メう国 |をメ ‐ 許

clメⅢ `ι `｀国 |ス
■、Jメリ (4)UV―ViSげ≒」゙ |■リ

ヨ |へ算 16●Lll Lが|メ リ壺 ´
こい

鷲貿出lLi3:it(liFT饉注
こ
1:;ILllよ]鵠

ll:|‖lil][6上 許 ヴJL」|(Acetonitril+Wtter)

」も6りし ご塾 o.非 Jナ“
ユ|ひ |メ銘 LⅣ…ViS t hi国 |り o.1%TriFluoro acetic Acid

.0。 l mg/L JIひっ ぃ 逼 ゝJ100 mg L~1げ二 」
｀ヽJ

が
ミ`1・ n、 Lメ |メ しυエリ尋 IJ」 |もさt4111夕』饉 壺 (6)にしぃJ VOra t・ 1ヽいI LI

l.25m1/min.い国1出♪ tプリ(Methan01+Wtter)」♪」|ユμlメ■ HPLび |

。284 nm。→メIJJ」|▲エリUV…Vistき 1ヽヒち

挙
lLヽ
む ■ IJ』 6週lc■壺 J♂出 ひ (7)桂い J Wenmi〔

・ ヘヽリ|び出 区

3x10‐
3 
メ メリ e夕

。,」1口島 メ げ 4。 9x10…
3 mO1/L JIよ

響 」が鼻 Electrophoresis

」 Ⅲ 脚 |ヽり■0‐ 国 麹』 工 JIメoメ1出 Jい りυ
寸 2戯 辞 ‖訛

ひ響二」 GCう 口 |い|メメLDメ |｀出 (8)4也)い J Schender【 'ヽ
ヘ
リ lr｀
ミ1・ JIメ IJ

.´リメ 1出
`J勺
ノ品 6工 |タ リ■ IJ」 6週 |メ リ ぬ ■ J

出」I JI力 Jメ |

.L「 ″ヽ…Vis 1650PC)Shirnadzu― Japan`it:ま IIitiIIli:ま
(l

OriOn 940 USAキ曇|げいうい (甲
Me■lerげ 1ヽ ハヽ」)(山

Diclofenac Sodiurn olッ Lな二言告→ぎ竜卦幾:1準

DBP(Dibutyl phosphate),DBPH(Dibutyl phthalate)亀 立 J夕 (ヽ甲
.亀

“

ユ|」しPvc6。L(山

Tetahydromran THF ψナa)t→L(凸

。Methanol,Ethano1 99%山 ツメSに

Diclofenac Tablet 100 mg Madein INDIA ξツ
… …

   (c

Code:画 rtlgS/AD/217 BNo.AN0067AMfg:01/2007 Exp:12/2008

…:ス押り 1瀕1へ出り‐1(3 ,

:へ■■手‖ヽ 二|り」|`。しユ|()。 stOck solution 戸     (|
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中 |り oメ■“
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ABSTRACT
Extens市 ely for their ability to protect organisms and cells from o対 dat市e darnage

many researchers on Ellagaic acid and grape seed,green tea,and the tail ofthe horse

Tょ 帆 距 織 柵 誌躍
範
羅 棚

学 肌 漑 計讐雲 鵬acid,100mg of alcohol extract of grape see

10mg alcohol extracts ofthe plant a horscs tail.

Having exarnined the toxic effects of three different concentrations of(0.75,3.75,

18.75mg/ml)on labOratory mice by the dosage by mouth during thc month of the

棚 :量しlts showed that no changes in thc chromosomal gene,which shows the
effectiveness and efflciency of these extracts and the absence of signiflcant

differences compared with the control Sample, indicating the possible use in the

treatinent ofcanccr.

枷 |
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Abstract
This study was done to detelllline the effect of watery and alcoholic extracts of

Eル′脇″jα θα″αα
“
0″ν″ on growth of bacte五 a isolated iom Otitis media lnfections which

are r Psθ″あ
“
ο″鰐αθr慇′″Osα ,S′″″あεοθεtt ανr`夕S and KJθ bs′JJa w.

The biochernical analysis revealed that watery extracts of EJa″ α″Jα εαrあ″ο″ν
“contains:Glycosides,Alkaloids,Saponines,Tallnins,and Volatile oils,(ThiS Compould

Soluble in water),While the alcoholic extracts contains:(in additiOn to the above

mentioned compollnds)Phen01s,Resins,Flavonids and Coumarins。 (ThiS COmpound
Soluble in organic solutions).

To study the cffect of watery and alcoholic extracts of Jθ ′″r′α cαdα
“
ο″ν″ on

groⅥ饉 of bacte五 a isolated from Otitis media lnfections we make Follr cxtracts(cold

watery extract,hot watery extract,cold alcoholic extract and hot alcoholic cxtract。

The study shows that(hot alcOholic extract)were mOrc effect市 e than the other

extracts,by using agar difmsion method(Wells)。

The study also showed that s′″り′οcοεε
“
S α″rθ雰 (gram positive)baCteria is

most sensitive to plant extract's than the graln negativc bacteria , while Ps・ θ夕do″ο4αs

αθ″眈g′″οsα were most resistant to plant extracts than the others.
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Trigonella foenum-4J..tt i'ilrll JJ+l iri, g'o5lt sUJS^ll

.i.;;jl L,J**"ll eLs, Yl Ltu-l,rJe t'e+al&''r ;!, lig graecum

.,'"".ffiL.*'''-,i.,ikfli-ff ;f,ift$'*
ABSTRACT

This study aimed to detect the chemical constituents and active ingredient of Trigonella

foenum-groecum seed a1,d to test the inhibitory effect of seed extracts on the growth of

some pathogenic microorganism.
Different chemical ,.ug.Irrt, were used to investigate the chemical composition of these

seed, the results revealed the presence of Alkaloids, Tannins, Resins, Saponins, Flavones

and Coumarins, besiJ e.4%; Humidity, (25.6%) Proteins, (4%) Saponins, (3'2%o) Ash'

(4s.7%) Carbohydrai.r, fqXi Fixed oii una Q.t6/o) voltial oil. The inhibitory activity of

extracts *a, ,e.iry on'some pathogenic microorganism growth like Eserichia coli'

Salmonella typhi, Proteus mirablii Klebsiella spp', Serratia spp'' Pseudomonas

aeruginosa, staphylococcus aureus and candida albicans by using the aqal well diffusion

method. The result showed that the methyl alcohol extract (S0%) has al inhibitory effect on

growth of Staph. aureuswhich 1no." .ff..tive than other extracts, the inhibition zone about

(32mm) and ethyl alcohol extract (20mm). The determination of the minimum inhibition

concentration (MIC| and minimum bacteriocidal concentration (MBC) of methyl alcohol

(80%) extract on growth of Staph. aureus was accomptished also which reached to (12'5)

and (25) mg/ml resPectivelY.

i,.)l.ill
or-a gJl--alii.,.o -lLni.lj iJt i oL$=)r"j 4ri- l+^5 dJU-6* o- alLjl -tlJt4+r'r t" '{Jo 

tiJ'ill Jl i*'l;:Jl aijl
i".*. I t*" .ii';f, Ai. !^Sll d-,ilrsll o rre ,-..:-f :**ll4+J(+'ll o!>)l er:'.l. J^ l#E uP -,r-r+ll
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ai..,.-l i++J^ll Staphylococcus aureusqA .+ i1.1' ,r'J i3+l c.,L-t:'"^ll e'-l-, -i$i: ett-ir iJt
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dLス A‖ 占 国 |メ ロ瀬||ハ い が
ミ`lH`い 01メ |´ 為彙 メ |`ム

LJ中

社L午
"LLJI」

|

ザJり出|し,ぬP」L
醜 _メ|れい /涸 |こ光 りヽ り 占い |ミP/ヴ ,メ |あ国 |ム ヽ` `議 評

ABSTRACT
The O● ect市e of this research work was to induce in vitro act市 ation of Epididymal

Spe111.atozoa in adult fcrtile male Mice(Mus muSCulus)by uSing different culture media to

compare between thenl by studying:

1.The effcct of Fresh Blood Serllm of Women with different conccntration(20%,50%)on

Spe....Pararneters in in vitro activation。

2.The effect of two different culture media on in vitro activation of Epididymal Spe.111そ %

detc.1..ine the best one betwecn them.

The adult fertile male Mice(MuS musculus)used in this researcho Modifled Earle｀ s

Mediurn(Baghdad Culture Medium)(BCM)&Dexttose Medillm(5%)supplement with
either 20%or 50%Women httid― Cycle Serum was used as culture mediumo Simple Layer

in vitro spellll activation lν 〔ethod subllnitted in this rescarch。

The use of 20%fresh women serum in(BCM)gaVe signincantly(P<0.05)higheSt Spellll

activation compared with 50%fresh women serllm in Dextrose(5%).Spellll motility and

grade acti宙 ty signiicantly incrcased(P<0.05)in(BCM)COmpared with Dextrose(5%)
medillm.

It concluded from the results of this study that the use of Simple Layer in vitro spelll.

act市ation method with(BCM)Supplemented with 20%fresh women serllm resulted in

signincantimprovement in Epididymal sperm motility and grade act市 ity.

:l.口

"ヽ“̀ョ
:)1.口Ji、ユ|

が
ミ`1.Ⅲ
(Mus musculus)祖 日 |び率 |●|メ|リメ もぃ う事 ニロ |い メ |【
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出 許 (%50J%20)メ |夕 ι 国|ル」 |・さハ.一 郷 _1

.(in宙trO)こトメ |

【LLJ Ll、tt社」 J出 」|むゝ 出 |ド 3こいJI´ ‐ メ |`LLJ Lt`t‖ L、ミtJdルロJtt LIリェ2
。こい」|♂

碑盤L絆 ぅぅぃLり が ミ`1.J戸 区 福 lυ」|ふ ひ (Mus musculus)」 り1辞コ |●|メ|リメもが ミヽ1.J´
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.押出IJJ」|ぃ 1.Jtt出

し,Ll・ “ヽ1凸丼Li(Simple Layer Method)1■41年脚 1亀出 1穐メ が tヽt‖ J亀 |りJ。工 `"〔J
ド
し
ひ→ 」 Ⅲ

」いもメ ロ IJメ |ひ 2 JttⅢ 』 cい」|い い メ |`=LJ Ll∴ =ぃ 出 メ L(P<0.05)

Modined)。ぃ IJJ上 口Jど e｀ミ1・・JI(%20)メ タ J…‖ι 国|口 |卜蓼 。1私|メlⅢ .tLLJ
jJメ氏 J五 り ど e｀ミ1い出 (%50)_メカ J…‖よ 国|よ」 |ひ ι二 i(J■ 上

")(Earl s Medium。もメヨIJ_メ|´こい」り ■`メ|`LLJドし与迅い(%5)
i"L■ J JJ出 伊 出 i(%20)夕乳漁 よ 国l・田 l eaハ .一 JI■ Lス出 J■ LJ」 LIジ』 ●準 i

穐 ユ が
ミ`1■
cい」い ■■メ |`LLJ率 ♂ (%50)メ ニ よ 国|ル」 |・ari_り |■1,ス 41(%5)

1、 Jミt`』 ユ1ミ 1メ|`lLJ邸
♂ 井ヽ

ハ …` 1ど tL住 |♂1(simメe Layer Method)ヽ 脚 lⅢ岬 |も」 |

.」口1脚 IJ脚|メ ひ

“
A.“a』li“n」 |

メ 」 ■リメ |メ 澤 |ルし J分 叫 ♪ 1為 |り。ご ロッJJ出
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LAlulメ i
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凸ニル 1(IntraUterine lnseminttion)(ILII)け」|ふ |。 が 出|～メ ″ OVulttion)
J!出≦ Lヽ声 `■リメ |メ f口1亀Lひ め」ぃ 醜J辞 メ |♂ ιdl出 ,ヽ ♂ t〃
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ABSTRACT
Lateral buds of И′α′αs sα′′ツαS wcrc cxtractcd and cultured on ⅣIS medium after

sterilized.All cultures were incubatcd at 25± 2°c with 16hr/day(1000 Lux)for 60 days.

Data of leaves,roots,shoots per plant,their length,fresh,dry weights and perccnt of

rooting were investigatcd.

Thc rcsults revealcd that addition of BA at concentrations(0.24,0.5,1)mg/L caused

signiicant incrcasing in brallches per plant and fresh weight.Concentration at lg/L

showed higher mean of branches per plant(5。 6)as compared with control(2.4),While

O.5 mg/L showed higher mean in leaves per plant(9。 4)as compared with control which
gave higher mean in length(3.78cm)。

Rooting rcsults showed that adding NAA to mediunl effccted signiflcantly on
percentage and roots pcr plant, fresh and dry weights. COncentrations at O.5, 1, 1.5

NAA showed higher rooting perccnt(100%)a■ er 4 wecks.
Rcsults of Acclimazation showcd that petmose gNc higher success percentage(100%)

after two months,this percent was decreased according to the pctmose pcrcent.
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ABSTRACT
Our study includes imnlunological, histopathological and biochemical changes accompanicd the

prcgnancies womcn twcnty flvc infection with Toxoplasmosis.In comparison with thc results of

10 norlnally dclivered pregnancies.The rcsults ofpresent study summarized as follows:

―Various histopathological changcs were observed in the placenta of Toxoplasmosis women such

as necrosis,calciication,hydropic degeneration,ibrinoid deposition,congestion and thrombosis.
―Decrease in the weight of placenta for all patient groups(545.2 gm)in COmpared with control

group(614.6 gm)alSO decrease signiicantly the length of umbilical cord of patient groups(22.2

Cm)in COmpared with control groups(59。 9 cm).

‐Therc was signiflcant decrcase in dialneter of arteries and signiflcant increase in thick wall for all

patients groups(3.88 mm)(4.55 mm)as in cOmpared with control groups(5.26 mm)and(3.30

1nlln),alsO there was signiflcant decrease in diarneter of veins and increase in thickncss(6.24 11un

謎鰍∬‖憮脳嘲ittξWll群綸讚 8″器
;肌
器∬l諸lml

:〕:1llll::::I111を lcvels of Placental,glucosc(149 mg/dl)While a signiflcant dccrease Gp<0・
005)

of glucose in serllm(4.69 mmo1/L)respeCt市 ely in comparison with the control groups(133.2

mg/dl)and 5.09 mmo1/L Respect市 ely.

― Total protein levels in both blood and placenta was not Signiflcantly changed. A signiflcant

increase o<0・ 005)in leVels Of placcnta total protein and in serum(824 mg/dl)and 84.24g/L

respect市 clyoln comparison with control groups women 788.l mg/dl and 73.63/L Respect市
ely.
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ABSTRACT
Hypothyroidism is a condition in which thyroid hormones levels decreased in the blood. These

hormones are necessary for energy production and body viability. In many occasions this condition is

accompanied or fbllowed by different metabolic disorders. The current study is conducted in the
"specialized center fbr endocrinology' and diabetes" and carried on 70 hypothyroid patients and 60

randomly chosen individuals with normal thyroid function .Both groups were submitted to laboratory

tests to evaluate thyroid hormons (T3, T4).

The study involved evaluation of the relationship between hypothyroidism and insulin resistance

(IR). Health problem related to many diseases became common lately.

The current study show that both conditions (hypothyroidism and insulin resistance) are associated

lncl cor.r.rlr.ton it.t tttlttten. old and overweight individuals.
lnsulin rcsisrance incidence is increased in hypothyroid patients, the results show that 18.6% of

hypothyroid patients have DIR compared with less percentage 3.3Yo in healthy individuals , and about

38.6% hypothyroid patients have PIR compared with 2.5Yo in healthy individuals.

Hypothyroid patients with DIR show impaired glucose tolerance (IGT) and high level of fasting

glucose reaching 5.77t1.24 mMll , high level of CP reaching 5.39+1 .71 nglml and high level of
tlbAlc reaching 5.86% +0.84 .The values of these parameters in this group are higher when

compared with other groups and control. About l\Yo of hypothyroid patients with PIR have high level

of CP and28.6oh have IGT.
In general, PIR hypothyroid patients show a significant (P<0.01) increase in F.G reaching 5.63*I.97

mM/I, significant (P<0.01) increase in CP level reaching 3.83 +2.82 ng/ml, and significant increase in

HbAl c reaching 621% *1.62.
i,.a>lj.lt

-rsrl -:JJrJ : e-Jr lJ.: J +liLtlt z'st -1,rlJ nyjFt T4 r T3 lU-r;o JJis .r"tirr]+ 4:6JJl J-..a! cry jE+

--s;;SJr , -lt r-r-iX ----=iI JSll \F-i a*lJJl .-tli . r-Jl d ijlii-lt ji+Yl crt:l"c \rs,:LtlJE;liIJl o:e

. (T4,T3) crUJ,.Jdl cili.cis 9,$ &-,rt 
";c feJ ilUl !'-Ji-ii i , 4+EJJI -s-# ey..," L-l-* 70 dJ.^i 3 c .rl.ri.r

o" J; r o+J eDJ irill L)* ,y rSi:lt eJ $ -l c 6riJl .+-a-.p * Lt-.qrrlJ"ie tls& tr-,gii f :' i 66 '"J ''t' j t-oS

.f;Vt .9S kj,.l- i+- Cl k+-,rt!^ j 6:iJl .r-a=p .9J CJ*iYl L3tL &jr- 4+uj up d.iSll i*lJJl ,',i^.' 'i .pC:J te t;ru_,

Ot:;u r OEiil_.rj. (+tr*,yr LltL I ./-,rrlr ;3,.=il1) O-ri+:J ll d.SllJl EIS Oi Jt Ll- tJl a-lJJl edtii Jl.i] .6rill els.-Yl

. (BMI>j0 kg/m2';"ur1r j (Blvll=2 5-29.9 kg/m2) ..Jjrl +rill+.,i,-* rlJiYlcg;J dlls -r.xll -rt$ j olJl.e.:!

..,1 r+r riii , r=,s;rJi _t-$j/. e_r.sJ Insulin resistance (lR) dxljslYlLJIL &1rs i-r^"3 t6_l! ,',-tltes cx r=. _t

i,.; dr;.l, 3 . iirJl ct-Yl rl_;iYl ,-srJ oh3.3,', + ,Jii ir*ill dllS rJF c+ , OrlJ,*j)l.l 'o.lsi i-JtL qJ a6;- %18.6

_,rlr .:Sy a-iiJ.4+*j*+ J . cl--oYl rl;,i)J %25 "Ar.jC- LJtiltr %38.6 Crlp>tl ajs^ LJti. p6;rl u*$l .r:;r.11
.OJ" JiYl LJIL eJ"ii qf a*JJt ;sJt iir!- I r_l-!

Impaired jrsisll q5--b X--i Definite (DIR) O*!J)16.:Sj* i-3ll p6;rJ gs:Jli+-dl )t-3 r-y +El

tG_,,! I , _)il /J_.-,J. 1.24+5.77 el+ e!-tt 4i- d jrSJSll qe-eis e+ brJJ dll.S I , glucose tolerance (IGT)
0.84+ d\J, , HbA lg s}* J f r* tGjtl -9 

, ;l,L /,t;-;llu l.7l +5.39 6l+ C-peptide (CP) qr- +r++ll 4;j!..,.c

4-JriJl ris*ll --;;Jr a-e,* JJ \+!tJi* aF -'Jci i-c-. +-ll oJ-A Lrr,l olJ,;jJl ol-A 193is,-ll-S ti-f , yo5.86

. ; J.+Jl 6. L;ULI!: None (NIR) L_rUiJt ;r;a a-c .^-^il j Possible (PIR) +Jp>l
il-.i e#J %28.61CP -l Cl-r csy* e+JJ %10 CJ*jil i-Juill ajs-ll i+-.,JI -1..-! e)aa-oJ +- d,l^-,i

e! e!.--tr tL # jrSJSllL;* # UL" !r'i,* tc$-,/ &r^+-ll ou c, +ti el.c' itS^ir I . (IGT) -ry -ITSJSX
tolii_.rJ_r, ljl"L/elJr.r,tu2.82+3.83e!.J ,CPcrji*c#(P<0.01)u-i-Q*-t lii_.,!r _J,il/d--+r]"1.97+5.63

.1.62+yo6.21 6llltr HbAlc ,sfu i G<0.01) uJ- !rj,.
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c;,+l r j_,3i)l otr+! ,J+ pqi (7)6r-t." i6{-Ja+:lq:ii-i r r;.,Js;;i..,;,ll ei i) '(FIbAlc)

-Jr ; ;Jr .r:s ;+J ;1;ii ;rr-* ilrt) i; tJlxll i;u;rt- tx dB *-,*i 'J e'-r cJl ua ili'Jt

r rJt Ji,:- .+ Ur.+ t , s.rG: 1S;t.-f afitlJl+;13: (3000)a--*'+ +;S!t \ l1\l jL{:r l(l' i +
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t{l
Body mass index (BMI) rd, ] 
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'!h jt*
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Vヽeight status
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d;s a;*., ;i r+_: r!: arj\^:Jl11*;!l drYLJl U. g;;g-FJl4ilJill )# (FJ. l+

,;,\ (%7B.Oj euVr a-j.j rJi .*-r s Ui*,l-)r ,j hJ L lrar . dSlul .I+JII 6rl a-33r- 4+.lj 0" .Jci
.rJ JjSi d.jlS Li".;.ll &-er-:. i-r; Ol tr3*,1;r o-rcLi t.S , .r:-/l g3,"+- A (%2L 4)-t6$l i+.*.r c1.

&lb1+*. Ot .:;oi ,+f 4,61-sYl crl*,l-.;rll dr +r,ll e^_i.+,6ill ou ,'fiil-f riJ. ij- 60-414+J,.Jlejill

-.,Ki ao-,1"'i ;:ll j*ill+ll J. ea tsll dr 6J#S q; ;i .t, S +Jl l$ 6.o.rlr1s +$-,,J1 JJ'..'i ey
l;ieL ryt ;Fi+;.r-i;:t-r;Jl .jll dh,rfi .!J.(11)L-ri--Yt :l;iYl .^L-.rli{ai-60dr

"+ t6:)l 6- Antithyroid peroxidase antibodies : Antithyroglobulin antibodies i+-.,$

;; ,tJi6rJ i-.-L=l rJl .riij 6- +l>l Lai fng cs-rj d* .,,! l-S ,(12) TSH -!Si 6ju
Vr rnSf sg_r,a j ci+lJ"i.,;l j; r,,j'.',r $ et.jll 6rl teJbr.l JiSi 4iiJJl JJ.-! e),g3S,-.,1-'^,,i
6;3rJl _ri c1i;t d-ll' .D: -li .r+.-,Jl r.ijl Ji ,L:o)l A +$ Progesteron -l Estrogen O:--ll l-+

. ( l3) 4-,iJJl ii:l*Jl ai*y, 6Erl 6rl;; Q*'. .t'Ul jk:ll 'o:,..1+:-ri-Yl gi lX , q":;-Jl

64,J ;.-- .{J.i ;lS3 a; 60-40 .t.l+ ea:ki 6:t> J.. e o+JJl J..-i ,fy dr 6J#S {t,.l Ol
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cJ:Ui cjr,- Ji JSi Ls . iJl eris y Phosphorylation 6J,iill ' 
' ll* Ll. l*i cjljji! -l !F-6-rrJ-ll

e L;\.iJ!, %60 Jr_+ J"i L+:_,,ois .d3*,)l L:tL eeJ rlrll rlJiYl .s.l .Jr-Yl+ iis-ll j-6Jsll
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dl:S , f %;S.S) ;j!l .,!J*ll a-.,4 I.6iIi (o 53.8) cl-,'i\1 +..,s ..r,o I:l-,Sj JSSYI 4iill sK: +$!l JJ"-i
, i,ltrll -t-"-is tf y ar^= b (%38.6) ^+i '''l< 1dt pm p6;rl uirll .+-*llieJ^+- d,Jlsll
cJ^-i, rii NIR aeJ,.- Ui . eU' il1 i-ri 6,^ (%40.7): .,,-,-ill *-""1t a-ri LJr (%51.9) et+ .1," ..rtS:

ar:- l,"--:Yl a*,lJJl c.:+Li ri3 , t4^;. crtiill % (26.7 -20) 0# ,''-51;3 q',e , . ' ,i,, Lr* . {+jJl sl-rill

(3 cJsJrr; , i.q;Yl4SjJl c-i-rill * @ (P<0.01)'& qPcSJ r-p-r
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ABSTRACT
Active compounds in Glycyrrhiza glabra and Diospyros kaki fruit were detected 'chemical

tlcrccri.. r*calccl that eitracts ol G.gtabra contains glycosides, tannins, alkaloids, saponine,

rcr.pins. srerols. tlavonoid. and coumarins. While extract of D.kaki contains tannins, saponins,

phenols, resins, terpins, sterols and flavonoids'

White mice infected with chromosomal aberration induced by sodium sulphate at concentration of

100 mg/kg, injected with extracts at concentrations of 2,5,8 mg&g through intrepretonially

Results showed that all concentrations of the extracts have inhibitory effects on chromosomal

aberrations. Inhibition increased at 8 mg/kg which reached l.60/o for chromosome Breaks and

2.0u/o l-orchromatid breaks in sexual cells, and reached 2.3o/ofor chromosome Breaks and4'lo/ofot

chromatid breaks in bone marrow cells for G.glabra extracts .percentages of inhibition using

D.kaki fruit extract were l.Tyo for chromosome Breaks and l.8Yo for chromatid breaks in sexual

cells while in bone marrow cells were 2.0Yo fot chromosome Breaks and 3'3Yo for chromatid

breaks. The differences were significant when the results compared with positive control

.interaction between the two extracls showed inhibitory effects which increased at concentration 8

rrrg'kg 
i,-axtt

-,+Ei rl Diospyros kaki o5r5lr -.,L^i-r Glycynthza. glabra **' rlf *..olij*,o rr-r iJt-ill ol-rS3*ll crs-=
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ABSTRACT
This rescarch was conducted to identitt the dellllatophytes isolated from patients infected

with tinea capitis in Baghdad. A total of 146 clinical speciinens were collected from
dematophytoscs of patients in consllltant of dellllatology in Baghdad Teaching Hospital,

Ⅳlcdicine City 、 Baghdad during the pcriod fronl Octobcr 2008 to May 2009. The results of

laboratory cultures and microscopical cxamination showed that 51 spccimens(34。9%)were
recordcd as tinea capitis.The number of male paticnts werc 33(64.7%),while the nllmber of

female patients wcre 18(35%).ScVen ingal species were isolatcd belong to two genera:
ルワθ″οψο/γ

“
andル Jε力(フ″′ο″.Thc species M α夕凌)夕′ガ′was thc most frcquent ones(33.3%)。

Also,the research revealed that the highest percentage of tinea capitis(41.2%)was appeared in

patients aged(6-10)yCars.Tinca capitis infection recorded high frcquency during warm months

alld thc llighcst perccntage( 19.7ツ 6)、vaS at lVlay.
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> f.,;$ ig"lt Pseudomonas aeruginosu t+-.;lt 0e d.irSJl

岬 1糧L´ ´ コメ |い ｀ メ し(IMPl)ひ日 |)墜 叩ゞ |

J1c\*l +^.J o-,,t^J &-, * ,t .irir;tayll 
6y -t"-."

r1r"-ii*Jti-bll / erlJt a;ls / 6U.ll e3b a^,,

ABSTRACT
One handred isolates of Pseudomonas aeruginosa were collected from patients in Najaf

hospitals for detect IMP- I Metallo-B-Lactamase production .

'l'he rcsults showed that 66.6% of isolates were resistant to Aztreoname and 5olo of these

isolates uere resistant to Imipenem, and these isolates were selected to detect the ability to
Metallo B -lactamases production (MBLs) . Four isolates were able to produce MBLs ,and these

isolates were tested to blanap-r by using polymerase chain reaction( PCR) and using Primer :

(F ) 5- ACC GCA GCA GAG TCT TTG CC - 3

( R) 5-ACA ACC AGT TTT GCC TTA CC _ 3
None of isolates appeared to carry blalsap-1 gene after electrophoresis of the results on 1.2 o/o

ilgilf()sc

; i,.-)i.ll
i-Eil* U dy6^ i-ilii. el-rl-i 9-o Pseudomonas aeruginosa qJS1J r3-i 4l;c 100 df p-r

Metallo B - lactamass5 i+J,-ll j)i.EsYl++ll c.rL4-1ll t-r-:a: IMPI dlYi -j,ii:i O'' ;'r<11 .;"rl ' :trl1
. Carbapenep5 drlrl--a,o LJIL 4JiE 4l e.+ii"ll ! is+ll gia qe.ill3 (MBLs- )

rir Imipene6 rl--:-J i-:& cijls Leia o/o5 s Azlreoname rt:-J r-6:.,9UL c])ir-.il U% 66.6 c,r +i
.',,-'ri r-i3 , uL4,.r)l orn e LjJl .jlc, a-!\:!ll o); 61tY OtS , IMP| fi>l 6U:l O,o , :'r<\l Lr"! sJ"riil
.rL^icr, ( PCR ) UJI al*"LJ .ricl ' 'i\l &lr:ill apiiS pl'r'r .,L MBIs ,-L"U) 'i,.i^ll blarrrap-r iU+lt Ue , i'l<ll

: Urqll
(F ) 5- ACC GCA GCA GAG TCT TTG CC - 3

( R) 5-ACA ACC AGT TTT GCC TTA CC 3

iJl-ii j Gct -b,ill LL. O.c a-.iu a-r- +i -r1,6J. er' .t=-l % 1.2 jSr j-r-.ilsYl eX .J' Aill d+; .*-r
.JGll Ur i a.1J"S^.lt rl-tull 6" irrl+Jl-t15-1i 6u Jl

V
LJLII

elrlr;l $:, (1) 4+ji-ll slrL;Jl ! Jstll L:& cJrL:31 si j+.USYqJl ,:L"Jii g$i .+
a,-^,,lJJl ji.KYEJl 6L"ill dl^ Lpo 6JJ,-tj. _jsi: ;+.* .-itj.-i JJ+.t + &L.ilYl ora i;,ti
4+.,-ll j;^l-jS)E#ll oL^;;ij Extended - Spectrum B -lactamases (ESBLs) e'i=ttlt

-.rI:LJl LrG+ l-,"f :.+ MBLs .:L^Jll 61-ul ;l l, Metallo B - lactamases (MBLs )

:-., 
"-e 

(l ) el)s 4.-"J 4J1*ll q isJl a;q3 Pseudomonas aeruginosa qA r=+ q:p:t

.1,.;-,fSr a.c3^-- 16, ' J,.oJ . t.lL\t ir*,|:l ftjSYUJ+ll e-rlrL-a-o L3& ai,.- U i'+ii"ll qJSl
MBLs 6L-JIY 4#4J tl3jl i+tl dlja3r Imipenem rL;.-o L<lli.-l Carbapenems

!-.rll d J , (4) 1990 ai uL.l+ll d Y:l IMP ,+yl 
( t'?'i<l , (3) GIM:SPM:VIMIIMP5T

cJ a-.::^lr_r (6) l-.,1. U+l !t' VIM-I ali) a+ii"ll lJis+ll dj' i 1997 & dj (5) 1990 i:- r,.r

j.tl;.p MBLs.iLell .J^ ar:iJl gte:Yl elli.+,-,4.1,i<l i, (7) aJ.Jl u|Ail.,t' +jlJ+ll ,J SPM
. cLJl rr ai$i-

i"rjsYu]+Jr lL":;i (.Jr,-= .:t*tJJl ,jJsl , tL9 JS.i+ j*"USYlj#Il *L-;;l ,-!l!l .ii,', .";J

i*,1_2r ,Jl -irC a*,lJJl or-a 6pL+ hl , a++ll i-r=- Utt ,r- t *rl "ri f-J d*ll r'i MBLs 4+.r-ll
a: rl.Uff .r++ll ue , i.i,<llJ Pseudomonas aeruginosa !-rq rJ. eill IMP1 dlYi Jliiii

. p-Cn UJI al*J-J cricUill &tiill i'Jjii etrii-L
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ABSTRACT
Susceptibility of four LAB isolates,who possessed inhibitory acti宙 ty against test

bacteria,were examined toward(13)commOn antibioticso All of them resistant to

Streptomycin, Gentalnicin, Ccphotaxime, Ciprofloxacin, Pencilline 
― G and Co ―
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cllred to investigate whether properties of bacteriocin production and inhibitor activity
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inhibitory act市 ity was increased against the test bacteria,especially a■
er sutteCting Zθ .

rψれο′α
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nanometer)With the orange acridine for(5)min and 6 pulses/sec。 ,its inhibitory act市
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was increased after gro、 vn inヽ/1RS broth compared to that mutated by orange acridine
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Kammalia,Al― Fadhclia),thC direction exalnination by widal test(Widal testing was done
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on thc day ol｀ collcction to kidy hospital for diagnostic,Thc ovcr all rat ofinfection was(37.5

%),infect in malc more than femalc(66.5,33.5)%respCCt市 ely and the highest percentage

was recorded among yolmg(49%)。 The mOst common resistances among S.Typhi isolates

were to tetracycline(98%), none Of the S.Typhi isolates tested were resistant to

ciprofloxacin and cefotaxirnc
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OlJo &ll al,.-o J g*tit lirt.-,olc
6JHl J.tl-l^ll isrlyl+lt &F+ll -or=J - f9tll lls - :lrLr ir-$
r;Ul c,Ll+:ll4SU-!l i;.iiillJ +St-l-tll a-.icll 'c- - .:ls'r i"l--

ABSTRACT
This study was carried out in order to determine the toxic and mutagenic and antimutagenic

effects foi sage (Salvia officinalis) against the mutagenic effect of methotrexate (MTX) and

The ultraviolet rays .The effect was studied in a bacterial system (G-system) . This system

consisted of three isolates Gl Bacillus spp. , Grz Arttrobacter spp. and Gzz Brevibacterium

spp. . The study depended on recording survival index as an indicator and induction of

sireptomycin and rJfampicin resistance as a chromosomal marker. Flavonic Extract was

prepared-from dryug. l.ur.r , Gradual concentrations of plant flavonic extract was used

to chose the suitable concentration .

The interactions included three types of treatments (per - MTX, with- MTX and post -

MTX) as a chemical mutag., *d (per - UV, with- UV and post - UV) as a physical

mutagen in order to determine the mechanisms of this plant extract in preventing or

reducing the genotoxic effect of MTX and UV .
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