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INTRODUCTION
Serratia marcescen.t has become an important cause of nosocomial

infection. There have been many reports concerning the identification,
antibiotic susceptibility, pathogenicity, epidemiological investigations
and typing of these organism. (10) Epidemiologic studies of 

^S.

marcescens isolates have been based essentially on the study of
phenotypic traits. Although they are useful, there are some problems
associated with these techniques. (12) Most healthcare-acquired
infections are caused by S. mercescen.r, suggesting that the species of
Serratia are the responsible for this recent infection and potential
outbreak in hospital environment. S. marcescens are transmitted through
direct and indirect contact, via large-particle droplets or airborne droplet
nuclei, and ordinarily do not cause infection in healthy persons (15).

Many other aspects of the pathogenicity and virulence of S.

marcescens have been studied, including adherence and hydrophobicity,
lipopolysaccharide (LPS) and extra cellular products. The production of
different enzymes by S nxarcescens as virulence factors has also been
reported, including Chitinase, Lipase, Chloroperoxidase and an extra
cellular protein. Antibiotics used to treat S. mqrcescens infection include
beta-lactam agents, Aminoglycosides,Fluoroquinolones. The avariety
of different resistance mechanisms have been demonstrated (10). Which
may arise from at least three different rnechanisms in S. marcescens:
high-level production of the chromosomal AmpC-type
Cephalosporinase, acquisition of an Ambler class A extended-spectrum

B-lactamase, and acquisition of metallo-B-lactamases (14).

Material and Method
l-Bacterial strains. The study was performed with S. marcescens
isolates that had been recovered from the four hospitals environment. Of
the 9 environmental isolates of the organism identified over the whole
period, from l" october 2007 - l't March 2008 weremaintained and
were included in the present analysis. Presumptive Identification was
made by determination of DNase on DNase-test medium (BBL, USA)
and Esterase reactions, microscopic examination after Gram staining,
and use of API 208 (Biomdrieux, France) according to the
manufacturer's recommendations. Bacteria were stored at -80oC in
aliquots of 1.5 ml brain heart infusion broth (Biolife, Italy) containing
l|Yo glycerol (as stock culture).
2-Antimicrobial agents. The following antibiotic used are obtained
from the B ioanalyse,Turkey : C ephotaxin(3 0pg/m I ),Cefepime(3 0 pd ml),
Cefi xine(3 0 p g/ml),C ephoraxim(3 0 pglml ), Cephalthin(3 0pg/ml),Penic il I
in( 1 0pg/ml ),Amexaci I I in( I 0 p g/ml),Azterenam(3 0 pgAnl),Gentanic in( 1 0
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pg/ml), Amikacin(30pg/ml),
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Ciprofl oxacin(3 0 pglml),

Tetracyclin(3 0pg/ml), Erethromycin( 1 5 pglml), imipenem(3 0pg/ml).

3-Kirby-Bauer disc-diffusion test. Antimicrobial susceptibility testing

was done by a standardized disk diffusion method was performed

according to the NCCLS (2002). The zone of inhibition surrounds the

disk must measured (in millimeters) and compared the result with

standard according to NCCLS (2002). Each strain was tested on three

separate occasions.
4-Beta-Lactamase detection. By using simple and rapid Standard Iodo

Metric method according to (2)
S-Enryme production. To determine production of proteases, lipases,

DNase and Esterase detection, S. marcescers isolates were plated on

agar plates containing the appropriate substrates as described below.

Production of proteolytic enzymes was determined on plate count agar

(Difco, Detroit, Mich.) containin g l0% skim milk powder (skim milk
agar; Difco) (20). After incubation at37"C fot 72 h, plates were flooded

with 1 N HCI to observe clearance zones. Lipase production was

assessed using single-lay er agar (7). Single-layer agar consists of 5%

(wt/ vol) clarified butterfat and 1:7,500 Victoria blue B blended into

tryptic soy agar (Difco). After incubation at 37oC for up to 5 days,

piut.r were observed for the presence of colonies sulrounded by dark

blue zones. DNase production was determined on DNase count agar

containing l0% Toludin blue (Difco) and 1000pg/ml Cephalotin (Al-

Razi). 1Zl. 1rfter incubation at 37oC for 24 hours, plates were observed

for the presence of colonies sulrounded by clearance zones.

6-Bacterial adhesion test. By using Adhesion assay method according

to (9).
7-stucty on effect of dffirent temperotures on the growth o/ Serratia

marcesce ns and prodigiosin production in nutrient broth and peptone

glycerol broth, .5% of Serratia marcescens inoculums was added to

Sb *t of nutrient broth in three flosks. Each of the flasks was incubated

at 28oC, 30oC and 37"C at 180 rpm. Nutrient broth without the

inoculums was used as the control (8).

RESULT AND DISCUSSION
Bacterial Isolation and ldentification:

Three hundred environmental swap samples were collected during

the period from I't October 2007 - 1't March 2008.4 total of 9 isolates

from hospitals environments were confirmed to be S. marcescens. The

identification and character\zation of the isolates were carried out

according to certain morphological, cultural and biochemical tests as

describeJ by Brooks et al (5).The result was matched with study of
Dirhapure itot (ZOOS) which reported S. marcescens environmental
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culture were positive in 1.4%o from there total samples environment.
Muscarella ( I 5) found that the results with hospitals environments
samples suggested that S. marcescens Strains present in hospital
environments from Various reservoirs, such as contaminated antiseptics,
indwelling urinary catheters and urine-measuring containers and
urinometers, contaminated rigid laryngoscopes and incubators, as well
as to contaminated sinks, water faucets, and other wet environmental
surfaces have been associated with outbreak s of S. marcescens -

Antimicrobial susceptibility testing.
The antibiotic sensitivity test was done by using (14) antibiotics, All

isolates were fully susceptible to Cephotaxime, Azteroname, and
Imipeneme Ciprofloxacin. While all the isolates were resistant by 100%
against Cefuroxime, Cefixime, Cephalothin, penicillin antibiotics. The
other antibiotics showed different resistance range between (20-
75%o).Figure l.

This result is compatible ro those observed by lto etal. (11) who
reported that high-level resistance of many of antibiotic because a large
amount of these antibiotics has been using clinically. Stock etal. (li)
report naturally resistant to Penicillin G, Oxacillin, Cefazolin,
Cefuroxime,all tested Macrolides, Lincosamides, Streptogramins, and
Rifampicin,andnaturallysensitivetoseveralaminoglycosides,piperacillin,
Piperacill ir/Tazobactam,Arbapenems,someCephalosporins,Fluoroquino
lones and Folate-pathway inhibitors .This result is similar to osani etal
study (16) how showed some strains of S.marcesce,r.r were produce a
specific, Beta-lactamase that provides imipenem resistance.

4
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Cephotaxime Cefixime Cephalothin Penicillin
Amoxicillin Erythromycin

CefiPime
TetracYcline
GentamYcin

Amikacin
Cephotaxime Azteroname Imipeneme Ciprofl oxacin

Fi gu re- I : P erce nta g.. 
".t ;:1il:: ir::. 

**, e s c e n s a ga in st different

Multi drug resistances were seen in all S.marcescens environmental

isolates that range between (4-8) different antibiotics. Chen etal. (6)

referred to isolate S.marcescens have multi drug resistance.

Virulence factor detection.

Of the 9 environment isolates tested, 90 ,gYo,9oh,9yo, 4 %(44.44)

and 5%(55.55) displayed protease, lipase, Esterase, DNase, Bacterial

adhesion and B- lactamase, respectively (Table 1).
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From results clearly show all Serratia marcescens environment
isolates produce protease, lipase, Esterase and DNase. Protease
inhibition zone vary from 2-8 millimeter that indicate the different in
protolytic activity of bacteria. This result agreement with Martey etal.
(13) how find Metallo Protease production of Serratia marcescens.
Abdou ( 1) referred to Lipase production and the temperatures effects on
the enzyme production in Serratia mqrcescens. While E,sterase and
DNase production link to Serratia marcescens identification further
more considered rnajor virulence factor of these bacteria, these results
similar to the report of Ryan and Ray (18) and Benedik and Strych (4).

Epithelial cells used to detect the pathogenicity of bacteria, only 4
from 9 isolates show ability to epithelial cells adhesion, and these
ability link with more than one type of celli which Serratia marcescens
own (3). Leranoz etal. (1997) referred that adhesion factor present
within bacterial cell wall like celli and O-side chain help bacteria to
adhesion with the host tissue.

B-Lactamases of Serratia mqrcescers strains were characterized
phenotypically. It was shown that 5 species expressed naturally
occurring B-lactamases. The natural B-Lactama resistance of some
Serratia mercescens combined with natural resistance to some narrow-
spectrum cephalosporin's indicates the expression of naturally occurring
B-lactamases with unique substrate profiles ( l9). Some strain of Serratio
marcescens produce chromosomally encoded AmpC B-Lactamase
inducibly that showed high level of resistance to some cephalosporines
(Raimondi etal., 2001).while Bacillo (2007) reported Serratia
marcescens is naturally resistant to Ampicillin , Macrolides and first
generation Cephalosporin's.
Study on effect of different temperatures on the growth of Serrstiu
morcescens and prodigiosin production in nutrient broth and
peptone glycerol broth.

Prodigiosin production was seen at 28"C and 3OoC in nutrient broth.
At 37"C Serratia morcescers did not show any pigment production in
nutrient broth and the culture broth was white in color. An enhanced
pigment production was seen at 28'C in nutrient broth studied except in
peptone glycerol broth. The reason could be that the viscosity of
glycerol decrease at higher temperature and thereby the carbon source
in the form of glycerol becomes more accessible to the bacteria.
Thereby an enhanced prodigiosin production was seen at 30'C in
peptone glycerol broth. In nutrient broth and peptone glycerol broth the
prodigiosin production was completely blocked at 37oC similar to the
report of Pryce and Terry 07). This clearly justifies the fact that carbon
does support cell growth and thereby prodigiosin production (8).
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Parchuri and Harshey (1987) referred huge visualization with
prodigiosin production level different on various media. On other hand
Thomson etal. (2004) showed pigment production by Serratia
marcescens dependent upon temperature or carbon source.

All the previous observation reveals that Serratia marcescens
isolated from hospital environments showed high resistance towards
most of antibiotics although shown multiple resistance for antibiotics, in
addition ability to produce many potent virulence factor. So that leads to
increase it's important as opportunistic pathogen. At 30"C, pigmented
Serratia marcescerzs strain make read colonies via the production of
Prodigiosin on different culture media. At 37"C, the bacteria growth
well, but make white colonies lacking Prodigiosin.
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ABSTRACT
The molecular orbital calculations by using AMI semi-empirical method was
applied to study the weak tE, zr-complexes between n-donors (D: benzene,
mesitylene, hexamethylbenzene, hexaethylbenzene (sterically hindered) and n-
acceptors (A: tetracyanoethylene, 1,3,5-trinitrobenzene) in gas phase. The optimized
geometry of the complexes showed interaction between the donor molecule and
acceptor molecule to form different charge transfer (CT) complexes. Good
correlation between the calculated enthalpy of formation for the [D,Af complexes in
gas phase and the experimental data in solution. Importantly, such AMI semi-
empirical calculations are a useful tool for evaluating the steric hindrance of donor
(hexaethylbenzene) -acceptor (tetracyanoethyrene, 1,3,5-trinitrobenzene)
association.

INTRODUCTION
There enorrnous examples confirming the formation of the molecular

complexes between reactants during the reactions in topic of research in
chemistry and biochemistry U,2), the effect of the solvent and the
reactant on their donor-acceptor properties induce change in the rate
constant and equilibrium constant for formation of 7r-7r complexesf3].
Charge transfer (CT) complexes have properties which consistent with
the theory of Mulliken [4], which shows the formation of the stable l: l
(CT) complex involves transfer an electron from HoMo orbital of
donor into LUMO orbital of acceptor. The electronic absorption band of
the CT complex has low energy if it compares with the starting
materials. Scheme I is illustrated the transference of an electron to
create the intermolecular orbitals which have a transition in low energy.
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LUMO-<j'-
(Acceptor) '..

Scheme I

The (CT) energy is the contribution resulting from the mixing the

electronic configuration between filled and vacant molecular orbitals of
two molecules. The absorption (Iru*) and the intensity of the band for

the (CT) complexes as well as their stability depend upon the nature and

structure of the donors and acceptors and the intermolecular distance

[1,5], and also the steric hindrance that can play as considerable factor

16,71. The UV-vis spectral t8l in Figure I typically shows the

monotonic charge-transfer absorbance with its visible maximum at ()"cr
: 512 nm) upon the addition of hexamethylbenzene to a solution of
chloranil in benzene, in which the characteristic color derives from the

charge-transfer transition, as originally formulated by Mulliken [4].

100

Figure -1: Spectral (UV-Vis) obtained
chloranil in benzene.

i". tutt

by addition of hexamethylbenzene to

Many experimental data of (CT) complexes in solution and solid state

were reported t9]. However, the geometry of minimum energy in

solution or in gas phase may not correlate to that in solid state due to the

absence of specific interactions related to the packing effect in the

crystal. Quantum chemical calculations are applied to study the (CT)

complexes in order to obtain information on structures and other

molecular properties like specific interaction of donor and acceptor

[10].
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Therefore, the approximation of semi-empirical methods can be used to
determine the stability of the (cr) complexes, these methods can give a
good correlation between the calculated standard heat of formation
(AH"r) and the experimental data of stabilization energy [10]. In this
work, the interactions to form 7r,fi-complexes are including:
- n-Donors with different donor strengths (as ionization potential,

IP)I 1l: benzene (Bz), mesitylene (MS), hexamethylbenzene
(HMB), hexaethylbenzene (HEB).

lTMB         HEB

7.85    7.71 (IP,eV)

- n-Acceptors with different acceptor strengths (as reduction potential,
Eo,.o) ll2l:

tetracyanoethylene (TCNE), 1,3,5-trinitrobenzene (TNB).

N02

硼

-0。24   E°rcd(V VS.SCE)

These interactions studied by the molecular orbital calculation in gas
phase using AMI semi-empirical method. A model of donor-acceptor
pair is proposed and the calculated molecular properties are correlated
with the photo-physical behavior of these systems in solution.

COMPUTITIONAL METHOD
The molecular structures of n-donors (Bz, MS, HMB, HEB) and n-
acceptors (TCNE, TNB ) were optimized using AMI Hamiltonian [13]
as implemented in the program package Hyperchem version 7.1
fHypercube Inc. Gainsville FL.]. The geometry of lowest heat of
formation ( AH'r ) was determined for donors and acceptors and
considered as equilibrium conformation (lowest energy structure). The
optimized geometry for components (donors and acceptors) was

〇
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determined directly, except for HEB, it needs some changing in the
angles of C-C bond of ethyl groups to get the optimized geometry [14].
The optimization of the donor-acceptor complex was carried out by
using the optimized geometry of components (donors and acceptors)
and considering the intermolecular distance as a free parameter. The
starting geometry of complex was built keeping the donor plane
molecule opposite to the acceptor plane molecule.

RESULTS AND DISCUSION

The minimum energy of donor and acceptor structures were determined
using by AMI Hamiltonian calculation from direct determination and
by some changing in the angles of C-C bond of chemical groups of
structure, especially for HEB. This procedure was producing the more

stable geometries of zr-donors and n-acceptors, as shown in the Figure
2.

Fig-2: Optimized geometry of n-donors (Bz, MS, HMB, HEB) and r-acceptors
(TCNE, TNB ) using AMl Hamiltonian as implemented in the program

package HyperChem version 7.1. All hydrogens omitted for clarity.

The frontier orbitals of n-donors (Bz, MS, HMB, HEB) exhibits

degenerescence of HOMO n orbital while n-acceptors (TCNE, TNB )
are a non-degenerated LUMO n orbital. The energy of the frontier

orbitals of the n-donors and Tl-acceptors and the AHor values for the

more stable geometry of the n-donors and n-acceptors in the ground

state are shown in Table 1.

13
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Table-l: Frontier orbital energies (in eV) and AHoi (in kcal/mol) of n-donors and 7r-
lculated from theacceptors c乏 culatcd irom the Aヽ41 Harniltonian

Molecule HOMO energy LUMO energy △H° f

Bz …9.65 0.55 21.86

MS -9.15 0.57 -0.93

HMB -8.76 0.58 -13.08

HEB -8.84 0.60 -46.64

TCNE …11.52 -2.52 152.28

TNB -12.25 -2.53 44.67

The optimized geometry obtained for the fD,A]complexes are shown in
the Figure 3. The position of the n-donor molecule to the 7r-acceptor
molecule indicates a week interaction. The main factors for this
conformation are the (CT) interaction, H-H repulsion of donor and
acceptor molecules and the intermolecular hindering effects. And the
minimum energy conformation of the donor-acceptor complexes is a
result of a cornpetition among those factors.

湛 贄 屹 覇

い

(

Bz+TCNE complex MS+TCNE complex

鷺

HMB+TNB complex HMB+TCNE complex HEB+TNB complex HEB+TCNE complex

Fig- 3: Optimized geometry of the donor-acceptor complexes due to the interactions
between the donor molecule and the acceptor molecule using AMI
Hamiltonian as implemented in the program package HyperChem version
7.1. All hydrogens omitted for clarity.

The face to face structure allows (CT) interaction in a 7r,7r-complex and
enhances the (CT) process. The planarity of the donor and acceptor
molecules leads to a more stable condition, where the donor is
approximately coplanar to acceptor. This result is reasonable to transfer

MS+TNB complex

14
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of an electron to create the intermolecular orbitals, such as shown in
scheme l. The structure of the donor and acceptor molecules does not
change upon the complexation process. The interplanar distances of
each complex ( rpa) at equilibrium are shown in the Table 2. The values
of ( rpa) in the Table 2 within the range of the weak organic (CT)
complexes [4]. And also the Scheme 2 depicts the frontier orbitals
contour digram of CT complexes IHMB-TCNE] and [HMB-TNB] from
their components.

みヽ・―(ξ

I亀
'■
妻I c

C               C

(b)

″́″撃、
0 ｀

F″

イ́む`・ヤ
T´

卜、、、プ=″
″:ル・・t

r

F月に、、。

(C)

卜I>II
C

(d)

Scheme-2:Frontier orbitals of CT complexes[HMB― TCNE]and[HMB―TNB]frOm
their components(⇒ HOMO On HMB,(b)LUMO on TCNE,(c)
HOMO on HMB,(d)LUMOon WB.

Optimized geometry of the donor… acceptor complexes due to the

interactions between the donor molecule and the acceptor molecule

using AMl Hamiltonian revealed that HMB to be directly attacent tO

TNB and separated by an interplanar distance of(rDA=4.5Å ),as
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side perspectives Ir and II5 (all hydrogens

45A

The predicted structure based on the using AMI Hamiltonian analysis is
shown in the space-filling representation III below.

輻 |

The AH"i obtained for the complexes and the stabilization energies,
AAH';, (which calculated by subtracted from the sum of the isolated
components) are shown in the Table 2. The experimental values of
stabilization energies of these complexes in solution are shown in Table
3. The calculated and experimental values of stabilization energy
indicate the formation of a weak complex and the difference may be dul
to solvent effects. In the Table 3, the frontier orbital energies of the
interaction between the HOMO of the donor and the LUMO of the
acceptor resulting the stabilization and fonnation of the (CT) complex
comparing with the frontier orbital energies of the components in taule
2, that's indeed, in agreement with Mulliken's theory. Figure 4 as a clear
picture to show the corelation diagram of the (CT) complex [HMB_
TNB] frorn components.
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Energr
(ev) -e

HMB [HMB.TNB] TNB

Fig-4: correlation diagram for the formation of the cT complex [HMB-TNB] from
the components.

This stabilization of (CT) complexes also can be recognized through the
presence of the (CT) absorption band of the complexes, as shown in
Table 3. These electronic transitions in a lower energy comparing with
the absorption of the components alone (I.u* <280 nm) [15].
If we take a look into the Tables (2 and 3), there are increasing in the
calculated and experimental values of stabilization energy, starting from
the complexes of donors Bz to HMB with both acceptors TCNE and
TNB, but decreasing in the case of the complexes of FIEB with both
acceptors TCNE and TNB. In the Table 2 the intermolecular distances
(roe) for complexes of HEB with both acceptors TCNE and TNB also
have larger distance comparing with the other complexes. In addition,
from the experimental data [6d] complexes formation of HEB with
both acceptors TCNE and TNB showed low association equilibrium
constants (Kro) Eq.l and the very low extinction coefficients
(tpa:negligent) at the ([*u*:540 run ).

HEB + rcNE g 
[HEB-rcNE] ----------------- (l)

All these evidences indicate formation of very weak complexes of HEB
with both acceptors TCNE and TNB via steric hindrance caused the
crowding of the ethyl groups results in an arrangement having three
methyl groups held fairly rigidly above the plane of the aromatic ring
and three methyl groups below. Such an alrangement might obstruct the
approach of TCNE molecule, and hence cause the steric hindrance to be
greater than expected on the basis of the overcrowding in this molecule.
This is in accord with the much weaker donor-acceptor interactions

17
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found for hexaethylbenzene, relative to hexamethylbenzene, with both
aromatic acceptors TCNE and TNB. From another side, the large plan
surface of TCNE or TNB causes low stability for the (CT) complex in
case of HEB. The steric effect of the large plan surface of the acceptors
and the low stability of CT complex could be reduced by using a small
acceptor with HEB [ 7].

Table-2: The intermolecular distances ( rne, A; at equilibrium for the donor-
acceptor complexes, AHor (in kcal/mol) for the donor-acceptor complexes
and AAH.I (in kcal/mol) as stabilization energy, which were calculated
from using AMI Hamiltonian as implemented in the program package
HyperChem version 7.1.

( lro*) o1'that complex absorption comparing rvith that in the other complexes above make a sense that the
experintental value of the heat of lbrmation of HEB+TCNE complex is lorri. see the ref l6c.

The molecular orbital calculations by using AMI semi-empirical
method was shown a good tool to obtain useful information about the
formation of (CT) complex and the data obtain from these calculation in
gas phase have good correlation with the experimental data in solution.

verslon /.1.
n,n-Complex rDA AHor - AAH"ru

Bz十Ⅲ B 4.2 65.51 0.92
BzttTCNE 4.2 173.46 0.68
MS+TNB 4.3 42.38 1.36
ⅣIS+TCNE 4.4 150.53 0.82
HMBttTNB 4.5 30.08 I .51
HMB+TCNE 4.5 136.40 2.80
HEB+TNB 5.1 - 2.32 0.39
HEBttTCNE 5.4 105.33 0.35

UAAHO.
r = (AH"r)cr - Xr{( AH'r)i}componenrs

Table-3: Frontier orbital energies (in eV) of n,z-complexes calculated from the
AMI Hamiltonian. Experimental data of n,z-complexes formatiogr!r* ,
nm) and AE (in kcal/mol) as heat of formation (or stabilization energy) in
solution.

n,n-Complex HOMO LUMO I-r*' - AEU
BzttTNB ‐10.07 - 2.43 302 2.03
Bz+TCNE - 9.88 - 2.43 38s 2.30
MS+TNB - 9.55 - 2.40 430 2.81
MSttTCNE - 9.50 - 2.39 465 4.52
HMB+TNB - 9.05 - 2.40 392 4.18
HMBttTCNE - 8.94 - 2.38 544 7.60
HEB+TNB - 9.09 - 2.43 370 0.00
HEB+TCNE - 8.96 - 2.32 550 b

o All experimentii Outa of n.n-.o* .u1 o1
formation 01'HEB+TCNE complex but the lorv of equilibrium constant and the very lorv extinctioi coefficient at
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The experimental data that showed steric hindrance in the formation of
(cr) complex could confirm by data were obtained by AMl semi-
empirical method.
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ABSTRACT
Porous  silicon (P‐ Si) layers havc  becn prcparcd  in this wOrk  via

electrochemical(EC)proCCSSes of p― type silicon wafers in hydrofluoric(HF)acid Of

24.5%conccntrationo SOme of preparation's conditions such as(etching timc,
currcnt density have bccn changcd during ctching process to study the cffect Of

these parameters on surface m of prepared P-Si la

INTRODUCTION
Silicon is at heart of microelectronics revolution. Its dominance

over other semiconductors is intimately tied to its superior
characteristics and processing properties and to the tremendous base of
technology that has developed around it [1]. Other semiconductors are
not likely to displace silicon as the material of choice in electronic
applications. Silicon, however, is an extremely inefficient light emitter
and for this reason, has not enjoyed the same level of dominance in
optical applications [2]. Intense light emission from porous silicon (p-
Si), which demonstrated efficient, tunable, roorn-temperature light
emission at energies above the used band gap related IR luminescence
of bulk silicon, is attributed to the consistent silicon nanostructures [3].

The partial electrochemical etching of silicon by etching in
hydrofluoric acid (HF) based solution produces porous layers that have
received continuous study since their discovery in 1956. Bulk silicon
can be made microporous (pore width < 20 A'), mesoporous (pore width
20-500 A") or macroporous (pore width Z 500 e) aepeniing upon
substrate resistivity and etching conditions [4]. The porous silicon (p-
Si) consists of a network of nanometer-sized silicon region surrounded
by void space. one of the most popular techniques that are used to
produce porous silicon nanostructures is the electrochemical etching
process t5]. The nanocrystallites occur in two forms: (l) columnar
(termed pillar or rod) or (2) dots (spheres) or an admixture of both.
However, the surface is not all smooth. It is lightly irregular and the
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surface area is large. Further, the nanocrystallites may come in a variety
of shapes and range of sizes from 2nrrr, to 10 nm. Finally, these are not
aranged in a regular fashion, but are randomly arranged with
intervening spaces 16,71.

We have produced in this work P-Si layers via electrochemical
etching process and also studying the effect of some parameters on
surface morphology for the prepared P-Si layers.

MATEzuALS AND METHODS
crystalline wafers of p-type Silicon with resistivity of 4.5 o.cm,

508 pm thickness, and (11 1) orientation was used as starting substrates.
The substrates were cut into rectangles with areas of 1 cm2. The native
oxide was cleaned in a mixture of HF and H2o (l:2), where the sample
immersed in container filled with this solution (HF:H2O) for some
minutes to removing native oxide layer. After process of cleaning
(chemical treatment), 0.1 pm-thick Al layers were deposited, by using
an evaporation method, on the backsides of the wafer. Electrochemical
(EC) etching process then performed as shown in figure ( I ).

Cathode
Ptヽ

.

Si

、11・

‐`ヽ
、.、、__

HF:Ethanol

Figure -l: The Set-up of electrochemical (EC) etching process.

Electrochemical etching process have been achieved in an ethanoic
solution
of 24,5o/o HF obtained by 1 volume of ethanol and I volume of 49oh wt.
Hydrofluoric (HF) acid (the HF concentration in the ethanoic solution is
given by ((l x 49%)(l+1) :24.5o/o)) [8] at room temperature by using
a Pt electrode. Some of preparation conditions in this work have been
varied such as (etching time and current density).

The surface studies have been carried out using high resolution
optical microscope (OLUMPUS BH2) connected to a computer and a
digital camera. We have used almost the same magnification power for
studying the surface morphology which is (600 X). The thicknesses of
P-Si layers has been measured by limiting the value of clear point of
layer surface and the clear point of depth of layer, and then calculate the
difference between the two values.

Anode

23



Al- Mustansiriya J. Sci Vol。 19,No 5,2008

The porosity has been measured using Gravimetric method and using
the following equation [8]:

]VI _M^FT -(r), 
M_M

where Mt G) and M2 (g) are the weights of silicon sample before and
after etching process respectively. Ms G) is the weight of the silicon
sample after removing of P-Si layer.

The etching mechanisms could be understand as follows: If a
photo-generated or thermal generated holes (h*) reaches the surface (the
interface between silicon and solution), nucleophilic attack on Si-H
bonds by fluoride ions (F ) can occur and a Si-F bond is established.
Due to the polarizing influence of the bonded F, another F ion can
attack and bond under generation of an H2 molecule and injection of one
electron into the bulk silicon. Because of the polarization induced by the
Si-F groups, the electron density of the Si-Si back bonds is lowered and
these weakened-bonds will now be attacked by HF or H2o in a way that
the silicon surface atoms remain bonded to hydrogen When a silicon
atom becomes removed from an atomically flat surface by this reaction,
an atomic size dip remains. This change in surface geometry will
change the inert electric field distribution in such a way that holes
transfer occurs at this location preferentially. Therefore pores of about 1

pm will establish in a few minutes on polished n-type silicon surface by
this process [6, ,9].

RESULTS AND DISCUSSION
At the early stage of etching process, inhomogeneities in the

silicon/electrolyte interface result in localization of the current flow and
the initiation of the pores [10]. The electric distribution in the
silicon/electrolyte and the geometrical effect on this distribution besides
the hole transport toward the external surface, all of these will
reconstruct the surface [ 1]. Each electrochemical and chemical
modification will change the microscopic shape and the number of
pores. The roughness of the porous structure increases about 100 times
Uzl and the pore diameter can vary over a very wide range from
nanoscale to micro scale [13,14].

Effect of Etching Time
Figure (2) shows the top-view image of p-Si layers produced by

etching process under current density of 2 mAlcm' on p-type silicon of
resistivity 4.5 Q.cm immersed in HF solution of 24.5o/o concentration at
different etching times. For etching time of 30 minutes, the structure
shows a small number of homogenous and irregular pore-like with
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diameters of 4 - 8 pm and the color of P-Si layer has been graded from
amethyst to blue to acorned and also the layer thickness nearly equal 25
pm as shown in figure (2)a.

on increasing the etching time to 60 minutes, the p-Si layer would
have a mud like structure with pores diameter in the range 6-14 pm as
shown in figure (2)b, and the P-Si layer include regions has blue color,
and regions with orange color, also the layer thickness equal 40 pm.
When we increase the etching time to 90 minutes, excessive etching
process leading to remove the pores then start to initiate another film of
P-si sponge-like structure with pore diameter in the range 1-5 pm
separated with thin walls is established and the p-Si layer graded from
amethyst to blue color, also the layer thickness nearly equal l0 pm. As
etching process proceeds, extra holes reach the surface leading to
further dissolving of the silicon, and with more time the carriers will
confined in the thin column leading to dissolve these columns and
excessive etching take place until the carriers rearrange again on the
whole surface and initiate a new layer as show in figure (2)c.

c

Figure -2: Top-view image of P-Si layers produced with various etching times
(a) 30 minutes, (b) 60 minutes and (c) 90 minutes.

We can attribute these results according to the fact that the space-
charge region (SCR) which was formed between pores and silicon
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walls, it would protects the pores walls from being etched. The
borderline between space-charge region and the silicon bulk is a plane
beneath the pore tips. Therefore the charge carriers (holes) would
accumulate at the tips of pores which lead to preferential dissolution at
this region and then increase the depth of pores (layer thickness).

Figure (3) shows the relationship between porosity of P-Si layers
prepared under different etching times (5-90 min.) and etching time.

100

80

60

40

20

0

10  20  30  40  50  60  70  80  90  100

Etching time (min.)

Figure -3; Porosity of P-Si layers as a function of etching time.

From previous figure, we can see that the values of porosity are

increasing with increasing of etching time. These results are ascribed to
increasing the number of generated holes with increasing of etching
time which leads to increasing of number of pores and then increasing

of porosity.

Effect of Current Density
Figure (4), shows the magnified structure of the samples prepared

by employing p-type silicon 4.5 Cl.cm in HF solution of 24.5o/o

concentration for 10 minutes. Figure (4)a, shows the prepared P-Si layer
under current density of 15 mAlcm2, the observed surface morphology
reveal existence of sponge-like structure with pores has diameters were

in the range 5-16 pm. The thickness of this layer was 20 pm. While
figure (4)b, illustrate the prepared P-Si layer under current density of 30

mAlcm2, the morphology also seem sponge-like structure with pores

possess diameters of 6-24 prm. The layer thickness was 29 pm.

With further increasing of current density of 45 mAlcm2, a
homogenous layer with less number of pores possess diameters in the

range 12-30 pm, the layer thickness was 35 pm see Figure (4)c.
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c
Figure -4: Top-view image of P-Si layers produced with various current densities

(a) 15 mAlcm2, (b) 30 mAlcm} and (c) 45 mNcm2.

This largeness in pore width may be attributed to increasing of
holes number on surface of silicon electrode with increasing of current
density which leads to preferential dissolution between nearest-neighbor
pores, thereby promoting the pore-pore overlap. However, the etching
rates may be also different and then leads to nonuniformity in values of
the pores width. The cause of this variation may be due to the
nonuniform of the current density distribution, which leads to non-
unifotm corrosion current densities consequently, resulting in different
pore width.

Figure (5) clears the relationship between porosity of P-Si layers
prepared under different current density (5-45 mA/cm2) and current
density.
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We can note from this figure that the porosity also increasing with
increasing of applied current density, this increase is retuming to
generating of abundance from the holes at the interface between silicon
and solution and this leads to increasing of etching rate and then
increasing of number and width of pores which leads to increasing of
porosity.

Depending on previous results, we can conclude that the EC
etching process could be consider very useful method for production P-
Si layers, and also the important parameters of this method have
important effect on surface morphology of these layers. Each parameter
possess characterized effect on the surface morphology of these
prepared layers, where the etching time has intense effect on thickness
of P-Si layer and porosity, while the current density has intense effect
on pore number and diameter.
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ABSTRACT
Speckle noise is main problem in coherent images. This problem makes the

processing of synthetic aperture radar (SAR) images is very difficult. So this paper
proved the conjugation between the coherent nature for electromagnetic wave and
the coherent speckle noise. In this research efforts detected to study the degradation
noise for images, this is performed by adopting the multiplicative noise model
Non-adaptive filters are typically used for noise removal or to performing some type
of image enhancement. Study the characteristic of removing speckle noise using
non-adaptive filters, in this work adopt four filter types that are Mean, Median,
Standard Deviation (STD), and Mode. Where these filter applied to remove speckle
noise from amplitude SAR image. the result show the best result when we used
Median filter cause this filter preserved the edges and produce high smoothing in
hornogeneous image regions.

INTRODUCTION
Noise is considered to be as any undesired information that

contaminates an image. noise appears in images from a variety of
sources such as coherent electromagnetic wave (EMW), photonic noise,
film grain noise, and etc. []. Imagery from coherent systems such as

synthetic aperture radar (SAR) is contaminated with granular noise,
termed speckle. Its characteristics are not derived from the macroscopic
structure of the scene being imaged. Rather, it is a result of the return
tiom the illumination of a surface, which is rough with respect to the
wavelength of the incident wave. Roughness surface alters the path
length of the return form each scattered thereby resulting in a random
phase for each return. The random interference between returns from
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numerous scatters within a resolution element leads to the granular
pattern observed in the intensity image. The degradation of the image
due to this phenomenon leads to uncertainties in the estimation of the
back-scatter and is also the case of an apparent loss of resolution [2].

It is desirable to reduce speckle noise from coherent target images,
both to assist image interpreters and to preprocess images for automatic
recognition algorithms by computer [3]. In this paper, various image-
processing techniques will be adopted to reduce the speckle effects. The
most well known traditional filters using radar image properties relies
on the multiplicative speckle model and the use of local statistics. We
shall discuss various techniques to eliminate noise and make the image
smoother. All image-smoothing filters are accomplished in the spatial
domain by considering a pixel and its neighbors and eliminating any
extreme values in this group.

IMAGE NOISE MODELS
1- ADDITIVE NOISE MODEL
Images degraded by additive noise can be represented by [a];
I(x,y)= R(x,y)+n(x,y) .(1)
Where l(x,y) and R1x,-v) represent respectively, the observed signal,
real signal respectively, n(x,y) is a noise signal with mean value
equal to zero l4l.

2. MULTIPLICATIVE NOISE MODEL
The multiplicative model is given by [a];

I(x,y) = R(x, y).F(x,y) .(2)
Where l(x,y) and R1x,y;as defined before, and F1x,y; represent the

multiplicative noise [a]. This kind of noise makes visual and automatic
interpretation very difficult task. Images colrupted by multiplicative
noise have characteristic of brighter areathe noisier it is.

SPBCKLE (COHBRtrNT FADTNG) NOrSE
Speckle noise is a common phenomenon in all-coherent imaging

systems like Laser, ultra sound (US), and SAR imagery. The source of
this noise is attributed to random interference between the coherent
return [5].
Speckle pattern often, consists of a multitude of bright and dark spots.
The bright spots are generated as a result of highly constructive
interference, while dark spots are due to highly destructive interference,
and intermediate grey levels will be between these two extremes [2,3].
All study in this field confirms that the speckle noise is multiplicative
noise and not an additive one 16,71.
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TRADIT10NAL(NON¨ ADAPTIVE)FILTERS
Non‐adaptive filtcrs arc りpica‖ y done for noisc rcmOval or to

pcrお111l somCけ pc Ofimagc cnhancemcnt:

1-MEAN― FILTER
Thc Mcan―■ltcr(sOmctimcs callcd Avcraging-1ltcr or Box‐ ■ltcr)

opcratcs On a local groups pixcls in sliding 、vindo、 v, that rcplacc thc

、vindows ccntral pixcl valuc by thc avcragc ofthc ncighbOrhoods in thc

、vindo、v Mcan‐ ■ltcr can bc implcmcntcd dircctly to rcplacc thc imagc

p破cl valucs′ (■.ッ)by thCir mcan valucs μ(χ、y),OVCr givcn window[4]

ズつ=十Σtt Σ≒Кχつつ (3)

Where (1/x1/) the number of pixels in smoothing window [1,8].
2- MEDIAN-FILTER

Order statistics filters are non-linear l-rlters that are useful for
impulsive noise removal and edge preservation. Additionally, order
statistics techniques allow design of filters that also suppress Gaussian
noise (i.e., they have low-pass, linear characteristics) [9,10]. The most
common filter for various application, it may be used, instead of the
Box-filter because of the Box-filter's principal difficulties in that it blurs
edges and other sharp detail. The Median-filter, in which that replace
the value of central pixel of sliding mask by the median value between
the gray level values in that mask. The Median-filter capability to
remove impulse noise without smearing edges in imagery is extremely
desirable. Median-filters have also been suggested for use at removing
lines of specific widths that distorted the image. As an example of
Median-filter using sliding window (3x3) the following (3x3)
neighborhoods:

First sort thc valucs in ordcr sct as follo、 v:

(85 88 95 100 104 104 110 110 114)
Thcn sclcct thc mcdian valucs in this casc(104)is thC mcdian valuc

i.c thc valuc has indcx ordcr(5)Mcdian valuc(104)is thCn placcd in

thc ccntcr location in thc mask[11,12]

3‐ STANDARD DEVIAT10N‐ FILTER¨(STD)
A STD― flltcr is simply a non‐ lincar opcrator lt is convcnicnt to work

in tcrms of thc standard dcviation Thc STD― iltcr is a non‐ adaptivc
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filter, where the window's center is replaced by the point's value that
have a smallest standard deviation in the local sliding mask.

Although the mentioned filter is considered the simplest form of
smoothing techniques and can be used efficiently for reducing noise in
homogenous image regions. But, it often produces blurring effects,
especially in the regions at which have edges, lines, strong target points,
and high textured regions are existed [4].

4- MODE.FILTER
Mode-filter is another example of the non-adaptive filters in which

the window's central pixel value is replaced by the point's value of the
greatest repeated in the sliding mask. The Mode-filter is defined in the
same way as the Median-filter, but instead of taking the median of the
pixels in a neighborhood, that take the value of highest repetition in the
sliding mask. Disadvantage of the mode filter is that it need not be

unique, as is illustrated by the following data [4]:
s8363498s83

Here 3 and 8 both occur with the highest frequency of three. The fact
that there is more than one mode filter is sometimes an indication that
the data are not homogeneous, that is, they constituted a combination of
several sets of data. Another disadvantage of the mode filter is that if it
haven't two values are alike, the mode filter does not exist [4].

EXPERIMENTAL RESULTS
The principal approaches which used in this paper so-called masks

(Spatial filter). Basically, a mask is a small 2D array (eg. we used here

5*5), such as the one shown in fig.(1).

(X,y)

Fig-l: A 5x5 neighborhood about a point (x,y) in an image

Spatial filters can be effectively used to remove various Upes of noise

in digital images. These spatial filters typically operate on small

neighborhoods, and some can be implemented as convolution masks
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Output Image

The input image is overlaid with an NxNwindow and the value of the pixels
covered by the window is placed in the output image at location x.

Input Image Output lmage

The (5x5) window is moved one pixel to the right and the filter value of the
pixels now covered by the window is placed in the output image at location
x.

Input Image

when the end of a row is reached, the window is moved back to the left edge
of the image and down one row.

Input Image Output Image

d. The entire image has been processed. Note the unprocessed output rows and
columns.

Fig-2:Spatial filtering with sliding window (5x5) [1] The current implementation is
done by using Microsoft Visual Basic program which can be described by
the next block diagram.

Filter V

Filter Valuc
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Fig-3: Block Diagram Represents the Traditional Filtering Techniques

We can illustrate the figure as follows:
1- Input image.
2- Define spatial mask.
3- Determine block size (we use (5x5)).
4- Calculate central pixel value.
5- Replace the mask windows central pixel value by the:
o Average of the neighborhood by use eq.(3) (for Mean filter).
o Point's value that have a smallest standard deviation (for STD

filter).
o First sort the values in order set then select the median values (for

Median filter).
o Point's value of the greatest repeated (for Mode filter).
6- The output is the smoothing image.
7- End algorithm.

The original image used is a (Amplitude SAR)(ASAR), Erey,
polarization, amplitude data, three nominal look and resolution of
approx., obtained on 9126196. The gray-levels ranged between 0 to 255.
It is presented in figure (4).

It should be noted that; the traditional smoothing filters adopted in
this research, have been performed by utilizing a smoothing window of
size (5x5). The results are demonstrated in figures (5,6,7,8), where these
represent the smoothing results for SAR image by using with window
size (5x5), with the histograms of this smoothing SAR images. Also
figure (5,6,7,8) show the smoothing result obtained by performing
(Mean, Median, Standard Deviation (STD), and Mode) filters.
After adopting this filters we can see:

Application
Spatial Filter

Techniques for
(Mean, Median,

STD, Mode)
Filters

Enhancement
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1- Mean fllter:- When comparing the image histograms shown in
fig.(s) fbr the original and smoothed images, respectively, it can
be seen that the main peak in the original histogram is splitted
into two smaller peaks which represent a dark and bright regions
in the smoothed image histogram. Consequently, one can
conclude that a highly smoothing operation is performed.

2- Median filter:- The processed image histogram, by this filter, is
shown in fig.(6). Two main peaks have appeared, which is the
same as in the Mean filter. However, this filter produces a little
smoothing effect on histogram curves other than Mean filter.

3- srD filter:- The processed histograms, see fig.(7) are very similar
to those obtained by the Mean and the Median filters.

4- Mode fllter:- If the filter perforrnance is compared with the
histogram of the original image, shown in fig.(8), the better
smoothing performance is achieved when the filter is
implemented on SAR image.

- From the results we obtained it can be proved that the speckle noise
represents a multiplicative noise.
- For the previous filtration results obtained; i.e. depending on the filters
performances in smoothing homogenous regions as well as their
abilities in preserving edges and fine texture features, can be re-
arranged these filters from the best to worst.

Figure-5: The smoothing result of the amplitude sAR image with window size
(5x5) by use Box-filter.
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Figure-4: The original image.
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Figure-6: The smoothing result of the amplitude SAR image with window size
(5x5) by use Median-filter.

Figure-7:The smoothing result of the amplitude SAR image with window size (5x5)
by use STD-filter.

Figure-8: The smoothing result of the amplitude SAR image with window size

(5x5) by use Mode-filter.
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ABSTRACT
In this paper, we study the estimation of the unknown mean vector of parameters

r7 of a multivariate normal distribution when the disturbance variance o' is known

(o' = I ). The main estimation methods have been discussed along with their
properties and the properties of the estimators. The focus is concentrated on the

shrinkage method for finding the estimators. We wish to prove that there is a

relationship between the shrinkage estimator b (the estimator of vector of
parameters B in the linear regression model in the presence of a vector of m

nuisance parameters) and ry of N(q,l,,), where for each estimator t(ri= ).(rl)rl
for N(r7,1,,) problem, there will be a corresponding weighted average least squares

(WALS) estimator in the regression problem of the form b = l(rib, + (1 - 2(rtDb,.

INRODUCTION
One of the common important statistical problems in Econometric is

the regression problem (i.e. the problem of estimating the parameter

vector B inthe multiple linear regression model ) (see [], [2], [3], [4],

[5], [6], [7]) which has the form

y=XF+Zy+s (1)

where y is an n xl vector of response variables, X and Z are nxk and
n x m matrices of nonrandom regresses (explanatory) variables )

respectively. (In Leamer's (1978,1983) ([8],[9]) terminology, X
contains the "free" variables and Z the "doubtful" variables). B and y
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are kxl and mxl unknown nonrandom vectors of parameters,
respectively, and € is an nxl random vector of unobservable
disturbance, and the problem of estimating the mean vector ry of the
multivariate normal distribution which is called as the N(rt,1,,,; problem.

we assume that k > l, nt >-1, n - k - m) l, that the design matrix (x : z)
has full column rank /r +m and the error terms €1;...;€, ate iid ,lr1o,o2;
and o' is known. Then

(2)

We are interested in estimating B (or specific linear combination of it3
elements),
while y is a vector of nuisance parameters. The only reason for
including z in the model is that by doing so we expect to obtain a
better" estimator of p . In this context, we assume the relative
performance of estimators by the mean squares error (MSE) criterion.

The most common approach is to test the hypothesis that y = 0 and to
include z in the model if the hypothesis is rejected and exclude it
otherwise. Inference on parameter estimators is then carried out as if the
resulting model were correct. Inference rnodel in this way will,
however, be invalid since the model selection procedure influences the
properties of the estimator.

In this paper, we consider the shrinkage functions for finding an
estimator for the parameter without the need to depend completely on
the explanatory variables, and considering estimators for theN(r7,1,,)
problem, we try to prove that the two problems are equivalent and try to
prove that solving any problern will lead for solving the other one.

ESTIMATING THE REGRESSION MODEL'S PARAMETERS
Let b, be the least squares (LS) estimator of B assuming that /=0,

i.e. model (l) becomes

y,=xp+e (3)

and let b,, be the LS estimator of B assuming that y is also estimated
(i.e. y is in the model), i.e. model (l) will be written as

y,,=X0+Zy+e

40
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were the subscripts ' r' and ' ar ' stand for restricted and unrestricted
model.

The LS estimators of B and y of the unrestricted model are found

by minimizingthe error sum of square

Q = e'e : (y, - Xfr - Zy)' (y. - X0 - Zy)

= y:tylr -2P ' X' lu -2yZ'y, + P ' X' Xp +28 'X'Zy + y' Z'Z y (5)

where y:,XP = p'Xr,, TZ'!,, = yuzf and 1Z'XP = B'XZy. Then b,, = i
and y can be gotten by differentiating (5) with respect toB and y

respectively, as follows

.Q=o oQ-=s (6)'ap 0v

Then, (6) will yield the following normal equation

X'y,, - X'Xb,,- XZi'=g (7a)

Z'!,,*Z'Xb,,-Z'Zi=g (7b)

Pre-multiplying (7a) by (XX)'' , then

b,, = (xx)-tl xy,, - xzi, ] (8)

and pre-multiplying (7b) by (Z'Z)' and using (8) , we get

;,- A r, (9)
/ _,rl./tr

where
A, = (Z'MZ)-' Z'M

and
M=I-X(X'X)-IX' (11)

substituting (9) in (8) gives

b, = Az!, 02)
where

A2 = (XX)-'X' - H(Z'MZ)-% Z'M (13)

and
11 =(XX)'X7IZ'MZ1-% (14)

(10)
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From (l l), we note that

Jy=ハィ
′
=ルィ

2,ル
タ =0,χ iy=0 (15)

that is, matrix M is symmetric and idempotent. From (9) and (12), we
note that i and b,, are linear functions in the unrestricted variable y, .

Now, letting /=0 in (5) and differentiating with respect to p andpre-
multiplying the resulting equation by (X X)-', we get

b, = At!, (16)
where

A, = (XX)-t X' (17)
From (16), we note that b,. is a linear function in the restricted variable
!r.

DISTRIBUTION OF b, ,b, i,
To find the distribution of i, bu and b,. we need to know the

distribution of y,, arnd y,. From (2), we know that

E(y,)=Xf+Zy,, V(!,,)=o'|,, (18)
then

y,, - N(Xp * Zy, o'1,,) (19)

The distribution of r. From (9), (10) and (18), we have

E(y)= A,E(y,,)=(Z'MZ)-,2'M1Xp + Zy)= y (20)

that is, i is unbiased estimator of y , dnd

V(r) = A,V(y,,)Ai = (Z,MZ)-t Z,Mo2 I,,MZ(Z,MZ)-, = o, (Z,MZ)-| (21)

Since y is a linear function in y,,( see (9)), then from (19), (20) and
(21), we have

y - w(y,ot 1Z'MZ1'1
Let

(Z'MZ)% Y
ry- o

then

^ (Z,MZ\% i,t=: and rt-N(r1,t,,,)
6

42
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and ry'rl represents the non-centrality parameter associated with t
statistic for testing that y:0.

In this paper, we assumed that 6' is known which is mentioned
earlier, hence the value of the parameter llrtll will depend on the value of
the parameter ll7ll, i.e. llryll 

* llrll.

The distribution of b,. From (12), (13), (14), (15) and (18), we have

E(b,,) = ArE(y,,) = kx'x) 
'' X' - H(Z'MZ)-l z'ukxB + Zy)

= (xx)-t xxp +(xx)-t xZy -(xx)-' x'z(z'Mz)-t(z'MZ)y = p

(23)

that is, 6,, is unbiased estimator of B , and

V(b,,) = ArV(y,)A',

= [x'x;-' x' - H(z'MZ)-v' z'ub'I,, [x'x;' x' - H(z'MZ)'/ z'u)

= o'l(xx)-' - (xx)' xMzlz'MZ)-% H' - H(z'MZ)-% z'ux(xx)'

+ H(Z'MZ)-% Z'MMZ(Z'UZy% g')

= 02 (xx)-t + o'HH' (24)

From (12), we note that b,, is a linear function in lu and lu is

distributed normally according to (19), then from (23), (24) and (19),

the distribution of b,, is

b, - N(p,v(b,,)).

The estimator i,of (9) and the estimator b,, of (12) are ordinary least

squares (OLS)

estimators forthe parameters y and B inthe unrestricted model of (a).

The distribution of b,. From (2) and (3), then

y, - N(Xp,o'l n) Q5)
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Using (3), (16), ( l7), and (25), then the mean and variance of b, are

E(h,) = (xx)-t x'E(y,.) = (xx)l xxp = p
and

V(b,) = (XX)-t XV(y,)X(XX)-t = o2 (XX)-'

hence, D, is unbiased estimator of p and

b, - N(p,o'1xX1'1

(26)

(27)

THE SHRINKAGE ESTIMATOR b
Although, that the estimated regression parameters by the OLS

method are unbiased, but still researchers may face a problem because
in these estimators some difficulties of certain types could appear. For
example, the researcher could make a mistake not on purpose, like
adopting a small sample, the result of this mistake could imply that the
resulting estimator be away from the true value of the parameter that we
want to estimate or these estimators could have big value and
consequently be away from the true value, too.

The classical methods for estimations with the OLS method
included assume that the parameter which we want to estimate is
unknown and we do not know any think about it. We do the estimation
process by drawing a sample out of the population to estimate the
unknown parameter. Thus, the classical methods do not depend on prior
works or on the researcher3 know ledge. This problem is well known
and it is not new. It was discussed by many researchers and they have
found many solutions for it. One of these solutions is using shrinkage
estimator (see [0], [11], [12],U31, [14], tl5l). The shrinkage estimator
is one of the methods which takes in account the use of the prior
information about the vector of unknown parameters which we want to
estimate. These information could be as initial values 0o and estimated

values d, computed from a small random sample by any of the classical
methods. Then the final estimator would be a shrinkage estimator which
is a linear combination of 0o and o. The shrinkage estimator will take

the form of the weighted shrinkage function and is denoted by A and
is written as

44
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where 4q is a constant function in e and o < k(il < 1. In the notation of
this work, (28) is written as

b = )"b,, + (l * 1)b, (29)

where l= )"(ri is a constant function in ,t and o< )"< I . Then the

shrinkage estimator considers ) as amount of confident for the

estimator b,, and (l - 2) as

amount of confident for the estimatorb,.. The estimator b of (29) canbe

rewritten as

b=),(b,,-b,.)+b, (30)

The estimator b of (29) is called the weighted average least squares

(wALS).
The shrinkage estimators are of two types

(t) Constant weighted shrinkage function (which does not depend

upon the
parameter to be estimated).

(2) Non-constant weighted shrinkage function (which depends

upon the
parameter to be estimated), i.e. , I = )'Qi.

The choice of the type does not depend on any condition, it is up to the

aim and desire of the researcher. In both cases the choice of the

shrinkage function is done almost arbitrary, and sometimes the choice

of the shrinkage function is done depending on the prior informationq.
In the following section, we will study the equivalence between the

N(r1,1,,,) problem and the regression problem.

THE MAIN RESULT
In this section, we try to find the equivalence between the N(r7,1,,)

problem and the regression problem, through studying the properties of
the WALS estimator b in the regression problem when the shrinkage

estimator is of the first type, i.e., when we have a constant weighted

shrinkage function. The properties that we study are

(1) The bias
(2) The mean squared error (MSE)

From (29), we note that the estimator b depends upon the estimatots b,

and b,. To study the properties of the estimator b, we have to know the
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properties ofthe estimators b″ ,わ″and b″ ―b″ .From(12),(23)and(24)

we know that

b"=И 2ツ″ ' E(b″ )=β  ,  /(b“ )=σ
2(jrχ

)1+σ
2″″′

Where И2 iS g市 en in(13),and frOm(16),(26)and(27),we knOW that

b″ =И 3ツ″' E(br)=β  , /(b″ )=σ
2(χχ)1

Where И3 iS g市 en in(17)。 Then,frOm(12),(16),(3)and(4)we haVe

b″ ―ら″=И 2ツ″~И3ツ″=(/2~И3)ス′+И2Z/+(И2~И 3)ε    (31)

Now,using(23)and(26),we get

E(b″ ―b″ )=β ―β=0                   (32)

and using(13),(17)and(31),we get

/(b″ ―b″ )=(И2~И3)/(ε )(И2~И3)'

=σ
2[Цz厖 )―

/Zν
]卜燿

`厖
)/〃1=σ

2朋′ (33)

'om(32)and(33),we haVe
b,, -b, - N(0, o2Hru')

Substituting(16)and(31)in(30)giveS

b=え (И2~И3)〃 +えИ2Z/+え (И2~И 3)ε +И3'7+И 3ε

={えlA2~И 3)+И 3)こβ+えИ2Z/十 {えlA2-И 3)+И 3}ε   (34)

Now,using(23),(26),and(29)then

E(b)=え.0+β  =β                             (35)
and

/(b)={え (A2~И3)+И3}σ
2/″

{ス(A2~И 3)+И3}′
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= o'| uH(r'MZ) % z'M + (xxf x'\
{- tuzlz'uz)-k H' + x(x x)-t\

= o'\t n(Z'MZ;% Z'MMZ(Z'MZ)-% H' - )"H(Z'MZ)-% z'*tx(xX)'

| - l'1xx1'x'MZ1z'MZ)-% H'+(XX)-t xx(xn-t\

= o2(xx)-' +.to'HH' (36)

From (35) and (36), we note that the WALS estimator b of (29) is

unbiased estimator
of B (i.e., bfas(b)= 0) and the mean squared effor of b is the variance of

b , i.e.

MSE (b) = v (b) + btas(b) = v (u)

where bias(b)= 0, since b is an unbiased estimator of B '

When we compare (36) with (24), we note that the estimator b is

better than the estimator b,, for all ). except when )' = 0,7. When )" = 0

thenV(b)=V(b,,)whichcoincidewith(27)andwhen)'=lthen
v(b) =v(b,,), which coincide with (24)'

Remark. We can look at (36) in this way

V(b) = o'1XX1-' + Hfr o2 H'

= oz (xx)-' + Hfr 7o2I1H'

= 02 (xx)-l + n.frv1rr1u'

= 02 (xx)^ + H,t MSE(riH'

= 02(xx)-t + HMSEU.TI)H'

: 02 (xx)-t + HMSEU.QI)II)H'

= o'(xX)-t + HMSE(i)H' (37)

where

」シSE(力)=/(力 )
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since ry is unbiased estimator of r7, and i = l(rirt is the Goodman3
estimator, Goodman (1953) [16] and t=).Oi is a constant function
since we are, in this paper, working with a constant weighted shrinkage
function, (i.e., we are working with the first type of the shrinkage
estimator).

From (35) and (37), we then obtain the main result of this paper which
is given in the following theorem.

Theorem. Let b = 2b,,+(l -,l)b,, wheta ) = l(r).Then

MSE(b) = o2 (XX)-t + HMSE(1)A'
where 7 = l?irt.

The importance of this theorem is that if we can find a ).-function of
,t such that 1(?i is an optimal estimator of ,1, then the same 1-
function will provide an optimal WALS estimator of B. The problem of
estimating P in a regression situation is thus reduced to estimating ry

from a single vector of observations

η～Ⅳ(η ,ち ) (38)

Although, we have mentioned that we are interested in the parameters
B and not in ,t (i.e.,7,), which is a vector of m nuisance parameters,
we see that the optimal WALS estimation of B depends precisely on
finding the optimal estimator of ry.

SPECIAL CASE WHEN z = I
To make the result of this paper clear and understandable, we take as a

special case the number of nuisance parameters m = l, (see, Gabbara
and Al-zaidi (2006)) U7), i.e., z becomes z an nxt vector of
explanatory variables associated with a single nuisance parameter y,
and then the single vector observation r) will be reduced to a single
observation and (38) becomes

,l * I\r!t,t)

The usual estimator
Let x- N(4,1), and let r(x, 1)=)(x)x be an estimator of ry.

)"(x) = l, then

t(x) = Y

(3e)

(i) when

48
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and we call it the usual estimator, and (ii) when 1(x) -- 0, then

r(x) = 0 (41)

and we call it the silly estimator. Let the squared elror loss function be

defined as

Z←0,め,0=欣X,かηF (42)

Then, the risk function of the usual estimator of (a0) using the squared

error loss function of (a2) is

R(rt,D = E(x - rl)' = V(x) = |

Hence,theusualestimator{x)=llisunbiasedandhasconstantrisk
(variance) equal to 1. Blyth (1951) [18], showed that x is admissible

(see also Berger (1985), P.548) [10]. Now, since x is admissible and has

constant risk, it must be minimax Berger (1985), P.382 [10]. This means

that the usual estimator r(x) = v is unbiased, admissible, has constant

risk (variance) equal to 1 and minimax.
These are strong properties in favor of x as an estimator of ry. For this

reason, we might want to choose an estimator different from x. Define

(43)

as a shrinkage estimator for all x, where c is a constant' So that, in

particular, from (43) we have the following cases

(i) For c = o, then )"0(x) = I

(ii) For c = @o then )"*(x) = 0

Now, consider

1,(x)=*, c+-l

t(x,c)=t(x,1"(x))= 
*

l+c
(44)

as a shrinkage function. Using a squared error loss function, then the

risk function is

R(rl,c)= R(4,1,) = EIL(t(x,1),D1 = Eft(x,1)-'t1' = nr{};-d'

= s | 
(* - rt ) - rt rl' = -l {r t* - ri, - 2E l@ - ilrt cl + E(,1.)' }='rl- t+c _l 

-fr+c).'
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{rr61*r.,fl-t+c'rtz(l+c)""-t)(l+c)2

which coincide with the result of Goodman (1953) [r6], and r(ry,c) is
minimized when

.l, =j (45)q-

with minimum risk

_t
R(n.c.) _r+c.:?: _'*(ll''t'- o,r'|\'/'r ,- e*, t' = 

(r * lr - ri' 
ry.'

Therefore, the optimal shrinkage function ). at c. is

),*=),.- I : 4'"c' r+c. r+rr, (46)

(iii) For c ) 0 , then the estimator is admissible as it is shown now.
Sincen(o,Z)>0 with equality if and only if ).=0, we see that r(x,oo)
dominates every other estimator at 17 = 0, and hence is admissible. Also,
t(x,O) = y (from (44)), is admissible (because r(x,0) = I is the usual
estimator of(39)). For 0 < c <co, the
result follow from Berger (1985), P. 127-28ll0l.

Now, since l,.=tt(t+c) (see (42)) and the optimal c is given by
c. =tlry' (see (45)), we find the optimal ), to be
.1. =1; =r72 l7l+rl'), see (6).

The optimal )., as function of ry, thus satisfies O<.t(dst, and 
!

;t* (ri is an

even function, that is, ).. (-ri = t (ri, and Z. is an increasing function on
(0,*).

The equivalence between the two problems
In this section, we prove that the Net,l) problem is equivalent to the

regression
problem. This will be done if we can show that finding the best

estimator of p is
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equivalent to finding the best estimator of rt and this will be done if we

can show that
the MSE(b) is minimizediff (if and only ifl) MSEQ"Oirtl is minimized.

Now, from (9), (12), (13) and (21), then (remember, we are using

m =1, z instead
of z and y as single nuisance parameter)

仇=的 Jχ九くχげχ2%ん =ら <χ豹司χη
=b″ ―(χχ)Jχケ

τ巧砺ヮη
=b″ ~グη

where

グ=(χχ)~lχ2万

Now,using(47)in(29),then

(47)

(48)

b=)"b,,+(1- 2)b,=).(b,,-dri+Q-l)b,=b,-dlfi (49)

Therefore, according to the theorem with n of (1a) is replacedby d of
(a8) in the theorem, and using (49), then

MSE(b) =V(h) =V(b,.) - dv7'Ol)tieil' =V(b,.) + dMSE()'(rDtDd' (50)

We conclude from (48) that

MSE(b) x. MSEQ,(rt)rt)

That is,

′SE(b)iS minimized iff iκE(λ (η )め)iS minimized (51)

Also, )"=O and ),=l are natural endpoint (since 0< ). <1) because

they correspond (according to the equivalence between the N(rt,l)

problem and the regression problem) to the restricted and unrestricted

estimator, respectively. That is, )=0 correspond to b, estimator and

I =l correspond to b,, estimator. In other words, if we can think of r1x)

as weighted average of x (the usual estimator of (a0)) and 0 (the silly
estimator of(41)),then

′(χ)=λ (χ)X+(1-λ (χ ))0

51
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Finally, the larger is lxl, the better is x as an estimator of 17 .

CONCLUSIONS
1. Depending on (51), we conclude that finding best WALS estimator

for B in the linear regression problem is equivalent to finding best
estimator for ry in the NQ7,1,,,) problem. Also, we conclude that
the regression problem will be solved if and only if the N(rt,I,)
problem is solved. The significance of the result of the theorem is
that if an acceptable solution can be found for the N(rt,l,,) problem,
it will apply to all linear regression models with the same value of rn

( the number of nuisance parameters ) irrespective of the values of
the regresses in the models.

2. The Equivalence that is gotten include the correspondence for any
estimator of ,t

in the NQt,D problem, requires the existence of a unique estimator
for B in the

linear regression problem. This conclusion is clear from (52) as it is
shown in the

following two points:
(i) the unrestricted estimator b, coincide with the estimator

t(x) = x (the usual estimator) for ry in the NQt,D problem.
(ii) the restricted estimator 6, coincide with the estimator r(x) = Q

(the silly estimator).
3. The usual estimator t(x) = x is meaningful and more reasonable and

logical when we deal with the N(ri,l) problem, whereas the
unrestricted estimator b, will have less meaning and less

reasonability and logicality in the linear regression problem, because
it involves the choice of b,,, whatever the value of the nuisance

parameter y . Because of the existence of the equivalence between

the estimator b, and the usual estimator t(x) = y in the N?t,l)
problem, we have to try to find an alternative estimator for it. If
t(x) = )"(x)x is the usual estimator, then the equivalence between the

N(rt,D problem and the regression problem will ensure the existence

of the same function )" (which is the optimal shrinkage function 2-

of (46)), which provides WALS estimator of (29), without the need
to depend on the regresses variables.

4. The estimators b,,, b, and b are unbiased as it is clear from (22),

(25) and Qa)
respectively.
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5. The estimators b, and b,, appear to be too extreme, then the WALS

estimator b (see (29)) is defined. The b,. estimator dominates b,

estimator ( in the MSE sense I iff ildl< L The estimator b,. is better

than the estimator b,, since V(h,) <V(b,) accordingto (23) and (26).

6. The larger will be ). and hence the more weight will be put on bu

relative to b,. The estimator b will be better as long as ).-+ 0 as it is

clear from (29).
7. For c>0, the estimator t(x,c) of (a3) will be called the normal

Bayes estimator
of ry , because it is the Bayes estimator induced by a normal prior

with mean 0 and
variance tlc, as it is shown below.
Let X1,...,X,, iid N(q,o'), then

rt - N(rl",o!1 as a prior distribution. Then

see ex.2, p.232 of Hogg
have
observation, i.e., when n=1,
the prior distribution of ry is

XW - N(r7,o'f "), w€ assume

(s3)

and Craige ( 1978 ) [19]. Now, when we

a single

then 7 =x ilfld if 17"=0 and oi =Vc, i.e.,

N(0,1f c), then (53) becomes

E1771夏
ア
)=

,7ol +rl,o'
no', + o'

1.x.1+ 0.1

rr,?lh= .i . =* (s4)
l.-+l

(5a) is t(x,c) of (43), which is called the normal Bayes estimator.
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ABSTRACT
In this paper we use the method of approximate symmetry and principal Lie

algebra to find the unknown functionf(h,h,.), and invariant solution of the

nonlinear differential equation. We derived the principal Lie algebra for the

differential function of two variables, from which we can find the unknown

function, invariant solution and commutate table for the infinit.t,-ul g.n.tut*.

INTRODUCTION
The non-linear diffusion equations have the form:

h, = (D(h)hi),. (1)

Where ft is the diffusion function, D is a function of h, r is the

distance, / is the time, n:1,2,...,. This type of equations has a wide

range of applications in physics, mathematics, diffusion process and

e.rgineering sciences. The equation with n = t has been studied via

mJny effective methods in great number of applications, see Il]' G' W'

Bluman has studied this equation in [2] when n = 1 , i.e. h, = (D(h)h,),.

this equation is called a nonlinear heat conduction equation; in13) Z'

John used approximate symmetries to find its invariant solution, when it

is perturbed by the term9 fi h,. . The non-linear differential equation

modeling the spreading of a thin viscous liquid drop under the influence

of graviiy can be considered as a non-linear diffusion equation with

variable toefficients. This equation has been considered by E'

Momoniat L.,14)to determine an approximate solution to the waiting-

time equation. In t5] E.Momoniat used Lie group analysis to derive a

group invariant solution.
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Consider (D(h)h,), = {!n'n;, and make perturbation by the term

1.f (1,,h,) to get the equation
r

lt \ -
h, =l !h, h,. | + L.f Ur.h,). (2)' \3 ',), r
The main goal of this paper is to find the unknown function

.f (h,h,) and invariant solution of equation (2).

(1) Definition[31

The Pth order generator of approximate infinitesimal
transformation can be written as

p

X=\/X, p>o, 01e<l
,=0

Where
PP

X, =\6' @,h)Ox *Zrt'@,h)Oh
i=o t=o

where €' ,q' (i = 0,1,2...p ) are functions of x:(x, ,x2,...,x,,,) is the
independent variable m*,2, , and & is the dependent variable,

und{= 0. X is called an approximate generator.
0e

(2)Definition [61

An approximate commutator of the approximate operators X, and
X, is denoted by I X.,,Xrl and is given by

I X,, X, )= X,X, - X rX, .

The approximate commutator satisfies the following usual
properties, namely:

l) linearity: I a X, +bX.,,X3)=ofx,,Xr]+blX,,Xrf, a,b are consts,

2) skew-symmetry | |.X,, X rl= -l_X, X,f,

3) Jacobi identity: llX,, X rl, X, ) + l[X z, X r), X,) + llX, X, ] + X, I =0.

(3)Definition [61

A vector space Z of approximate commutator operators is called
an approximate Lie algebra of operators if it is closed (in approximation
of the given order P) under the approximate commutator, i.e., if

lX,Xrle L
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for any[χ l,χ 2]∈ Z・

Applying properties(1)tO(3)above tO Calculate the approximate

colnrnutator up to a given precision indicated

(4)PrinCipal Lie Algebra

ln this section we wantto flnd the principal Lie Algebra z″ (ioe.the

Lie algebra admitted by the whole family ofthe equations)for a

principal part of equation(2)and tO flnd those functions/fOr which

ι″is extended,we seek the admitted operatorin the form y=χ
一1//γ

when
χ=(イ +イ|)レ +(イ +a男 )a十 (η

O+ε
771)∂力十〃

where 1//depends on variables′ ,″ ,力 ,力,,あ′and/

The second prolongation ofoperator y is

y〔 2]=γ 十(g∫ 十εgf)∂み″+(g:+ε4)∂れ十(g∫

″
+εgf″ )∂あ″

where gf,gr・ ,gi are deind as follows:

gl″
)=η

I+れ |ザ
ーζI.)一 イζルー乃

gy)=η/+ヵ′|ザ ーζl)一 イζ;,一 乃

flル
)=η‖+12ηル?―ζITレ″―ξ」″力′

十
177沸

-2ζ‖ィンイー2ζんあ″力′―る場ノ

The invariance condition for equation(2)is:

ノけシ%イ千Jれ押鮮m却 (4)

(4+aダ )-2カイη
O-2カ2れ.(4+名

r)_ヵ2梯
(η

O+ε
が)

_ン3(ィ +ィ
.)一

子元鮨
0+εグ)一

;元
″(イ +ζl)

+テ /(ζ
O+イl)=0

The

principal Lie algebra for the principal part(i.e.Of order zero)Of

equation(2)is g市 en in the form:

4-イが―ルπd―〆げ―ンダ=0   0
Substituting(3)into(5)and sOIVe the outcome equation to getthe

deterlnining equation lor the non‐ linear heat conduction equation given

as

(5)
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ro.l-An)€i =(;a,+d2)r+a1, €!=ai+a4, eo =iror. (7)

Where d1,d.t,d3 and d4 are constant coefficients. Thus the
principal 4-dimensional Lie algebraL,has the basis

Y,) = o,

Y^' = lr}r + tdt (8)"2
Yot = ro, *!nan

J

Y'o = Ot

Commutator table (1) for infinitesimal generators

For the first order approximation, the determining equation takes
the form

)r1", - d,)f + Ei -2h4,t' -zh2h,Ei - h'h,,,t' -Ir'ri
*\s't -!.f,,rto -!.f,, €[ =o 

' (9)

r'rr
The solution of this equation yields:

ct3 = 0, o. = -1.o, and

{) = 5,t + 5o , €l = fld, * 6r)r + d, and ni =lnd, (10)

hence we get the generator

* =(( -*,.'()u,* u )), 
* a,)u* ((o, + ed,)t + d4 + e;o)at

\\( z -\*[-o, +:e6z 
)h)h

イ

ｏ
　

　

イ

　

ｏ

ｏ

で
ず
４

　
　
０

　

　

０

０

イ

％

４

ｏ

　

ｏ

イ

４
ｏ
　
ツ
瑠
『
ｏ

為岡

瑠

　

マ

　

イ

イ
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Thus equation (10) together with the equation (7) produce the

approximation 6-dimensional Lie algebra has the basis,

Yl = At, Yi =-rOr +fu *hAh, Yl = eYl

Y,' = e 6, 'Y" = €(!'O' + tOt")' Y'o = e(rO' *?nanl

[4,4]  瑠

(11)

ξ
4

43
２
　
　
　
　
ｎ
Ｕ

χマ

4

マ

Xl

42

43

0        0

0       0

0      41

0    _ε 42

‐4   0

_ξl   ε χ
2

0    0

…111         -ε
 )`` 
【、2

0   _θ 42

ン7         0

0      0

41     0

%К
2 42

0        0

(12)

44      0

Commutator table (2) for infinitesimal generators.

Substituting (7) and (10) in (9) we find:
a
1f,,-if =0

Therefore

.f (h,h,) = h'C(h,')

Case (1) is trivial for if c(h,) = h,, then equation (2) will perturbed by

the expression

Lh'h,
r

Case (2) it C(h,.) is an unknown function, this yields a new perturb,

namely

れ=ヵ
2ヵ

′_:ヵ
3ヵ

,7_子 773c(ヵ″)

Now we scek a new operatorin the fbm

Z=χ 一ψ∂C

where χ=(イ 十イ|)レ +(ど +a皇 )∂′+(η
O+εη

l)∂力+のC
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The secOnd prolongation OfOperator z is

Z門 =χ +し∫+ζfレ′十←:+ζ:レ +←「十ζ「レ″
Then the invariance conditiOn fOr(12)is

/レザイ■し千な例れ割ャ‥
「

0

1fwe use the same rnethod which is lnentioned in sec.4,we can

not get a solutiOn fOr this equatiOn.

But let us differentiate(12)with respect tO r,we get

年=ルイ再〆仇+:ち―チなり卓ノれαり
″

             (13)
+■ヵ3c'(4)ち

″

frollll which we obtain the generator:

χ=(イ 十イ|)ン +(ど 十a男 )∂′+(η O+ε
η
l)+のC

and suggest the previOus OperatOr in the f01111

Z=χ ―のC,

but we need the third pro10ngatiOn ofthe f01111

Z団 =Z+←∫十ζ「レ +しょ+ζ「)渤″+僣♂′+ζ「
′レ′″.

where (s()e [2]) 。

gl″
)=η

洋 +(ηル ーζ」;″ )力′十 (η肌―ζl》 )力″―ζ:)れ′十 (η#― ζ洋 一ξふ)力″

~ζ
#れ7ζ揚イ+(ηヵヵ―ξlL― ζ島)れ力″-3ζ仇(力″)2_ζ挽ヵヵ″イ

ーζ∴ヵ(み″)2ヵ′_2ζ挽れれ-2ζ∴力″力′-4ヵれみ″―ζ」

'れ

れ,

`|″

7)=弓
7+(2η為―こ|"ソ年一ζ」

"7れ
十(3η脇″-34L)イ ー3ξ揚筏+

(3ηみ-34ゝ -41)力″-641ヵれ′れ.-34Lル′れ7~4競′れイー34物れ.力″
-4れ力″-2菟力″力″+しガー24)L-2発.力

"+←η脇―И孔 ―弔レ″梯
-34フれな-34Lれれ7+しれ~341ヵ″ンー3ζふれ″ィー54ふれ力″嫌-3弔こ
-3aれプれ-2儀力′.礼7-t腸カメーα協れ力1-4ム ー4,44

Then the invariance conditiOn fOr(13)is

グレルイ→〆仇―:れ +テなり・テれ∝リー:化αttL⊇み却
In a sirnilar way to sec.4,ofthe zero Order we get,
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ゲ=Gr+c,鍔 =alr.島 ,ゲ =:らカ

for the flrst order we get,

ど=″ 十ら 4=イ +ら ,が =:″ ,

From which C"(り =0.Integrating twice we flnd

C(力″)=αれ+b

let b=0,thenC(あ″)=αあ″。

Then equation(12)becomes

れ=ヵ
2ィ +ン 3ヵ″+千乃3ヵ″。       (14)

(5)ルッαF′α
“
″Sο′

“
ι:ο

“
In order to obtain a group… invariant solution of equation(14)

using the Lagrange inethod ofLie symmetry generators glven in

equations(8,H)as f0110ws.

Let

/1=(一αl+ε (:4+,2))

/2=(αl+εα2)
(15)

‰=(α4+εa)

/4=(~αl+ε
::'2)

″    ″  ル            (16)
‰(″

十ε望生)る (′
+∠I)/4乃

The solution ofthis equation rnay be obtained as:

Take the flrst two terms of equation(16)

″     ″

‰(/十 ε主)/2(′ +∠生)

ln(r+ん )=A ln(′ +几 )+ln S

hence

S=(″ +β2)(′
+鳥)A                (17)

Wし ん<ケ,A=芳 ,鳥 =分 '帥dん =生・
/1          /2

When taking the last two terlns ofequation(16)
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″   励

(′ 十鳥)ん カ

integrating bOth sides ofthis equatiOn and simpliシ ing to get

力=(′ +鳥 )ん /(S)                 (18)
Differentiate(18)with respect tO′ and r,then substituting in

equation(14)to Obtain

―β(′
+鳥 )~4+ム

J(r+鳥
】′

'(S)十
A(′ +鳥 )A~l.√ (S)

―
(′

1-/L)~2渇
+4A/2(s).′'2(s)二

:(′
t/私 )~2渇

+4ム
ノ
3(S)ノr・

(s)

_三1(′ +鳥
)―
渇+4る

./3(s)/'(S)=0
″

without loss ofgenerality put β2=0'tO get
―r(′ 十A)~ム

+ム J/.(S)-2(′
+4)A~1ノてS)― (′ +β:)~2渇

+4ム
/2(s)/'2(s)

一
::(′

十几)~2A+4ム υ′
3(s)/・

(S)一
チ  (′

+4)~4+4ム υ′
3(s〉

′
'(S)=0

multiply this equatiOn by r(′ +β3)~ム
+4A and use the nOtatiOn ofs that

given in(17)to obtain

_s2/'(s)-2S/(S)一 S/2(s)/.(S)一
:S/3(s)/・

(S)一 α/3(s)/'=0

surnining up the derivatives yields

_チ
 (s2/(s))一 :S会  (υ

′
3(s)J′ '(S))一

ε■′
3(s)υ

′
.(S)三

o

integrating with respect tO S gives

―S2/(S)一
:Sr3/'十 :J/3/.グ

s_∈ α∫、′
3/.グs=Cl

For the sake ofsiinplicity Ci=:一 αε=0 ,

・α=尭 ,then equa● on(13)wⅢ beOfthe bm

ヵ′=み 2ィ
+:ヵ %″ +多があ″        (19)

and

_s2/_:シ 3ヽ/'=0                       (20)

hence the solution/is appear after integrating equatiOn(20)as
I

/=(C―
:S2)I

from which we flnd the valuc oftt as:
1

力=lr+β3)~2((り
_:て

:」,i5ア)5
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which represents the velocity of the fallen drop of viscous

liquid.

1) Principal Lie Algebra gives exact unknown function.

2) Wherrwe cannot find unknown function, we can differentiate the

equation when applying principal Lie Algebra from which we can find

the unknown function
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L:〕 ,t=ib」 |

.いい 」|ル国 |♂劃 |」 二 J♂ 喝工 :‐ ふ ,"聟 リメ"山光 通 L`LJ夕 響 メ l中 |メ ぃ が

い 」ぃい 出Kみ fル .t島 脚 メ Z″
∫(0<′ <1,0<α≦1)J岬・嘔 J

.″ →∞‐ 脚 |ぃ 甲メ V E″ び,二″:)■団 |」 ¨L
二

;″
,(0<ρ ≦1),し」1伊 ξメ|ぅ却 ,国 f‐ⅥⅢり |リカロ言酬 L♂
..1、

気 ‖|ゝ
´ JJ』 甲 メ |ヽメ げ りヽ 』 もJXひ 」 .´ ぃ 暉芦 卜fル J,スと

渉 レJン 」

ABSTRACT
Many properties of apprOxilnatiOn by Fourier series have recently

been proved for homogeneOus cOmplete inetric linear spaces.HOwever

二″′(0<′ く1,0<α≦1),are not homogeneOus cOmplete metric linear
spaces,and this is not good news.

In patticular,the sequence E″ び,二″:)doeS not always cOnverge
to zero as n―→∞.

In this paper we win modify the usual deinitiOn of lipschitz

subspaces of 二
;π

,(0く〔」ρ≦1),in Order t0 0btain hOmogeneous cOmplete

metric linear spaces , and then we study the degree of best

INTRODUCTION
To introduce the Lipschitz spaces  S2″

 ' °f an rea1  2π ‐periOdic

bounded ineasurable hnctiOns deflned on the real spaces R。

The cOmplete metric linear spaces L;π
,′ ≦1,COnsist Of all

functiOns / for which

嘲トナ子回甥“。
For a functiOn/,we denOte

△/σ
・
,χ ):=/(χ +′ )一/(χ ) ′>0,

approximation in this s
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and for 0 < a < 1,0 <p <l,the Lipschitz spaces Lip; is the class of all

functions f e Lipi , if 0 <p < 1, such that

Vl,,_,=iy#il L,(f ,*)11,,,.* .

Since Lip; is a linear spaces and lf 1,,,- is a semi quasi norm, a

natural quasi norrn on Lip; is usually given by

V l.o'. '= f il' *V l''' '

Now, let us denote by T n , the finite dimensional linear spaces of all

trigonometric polynomials of degree I n .

For any complete metric space S , such that lr, -S c Sr,

we denote the rate of Best Approximation of f eS from 7,, by

E ,(f ,S ) := inf {lf -r, ll, :r , eT ,\
In same as the above frame, with ll.ll, =ll.llr,p )-l ,a series of typical

problems in Approximation Theory have been well studied for function

in Lipi and, at present they form an important part of the basis of

Approximation Theory. Here we only quote the representative advanced

books [1],[2],[3],[4], and also an important paper [5].
When ll.ll, = ll.ll, , ttre main trouble is that translations ate not

continuous operators with respect to the parameter. To explain this

situation let us introduce the following definition.

Definition I : A quasi normed spaces S c L!' is homogeneous if
there exist a constant c >0 such that ll.ll, =rll.llr, fot every f .S and

if the following two conditions concerning translations are satisfied

(i)rf f .s and heR,then lvt**ft)llr:lirtrllr, (0<h<t).
( ii ) If f eS , h,ho e R, and h -+ho then

l[ t, * h)-f (x + fto)ll, -+ o .

many properties of approximation by Fourier series have been proved

for homogeneous complete metric spaces. However , Lip; are not

homogeneous because they don't satisff (ii) and this is bad news .In

particular , the sequences En(f ,Lipi) does not always converge to

zero as n -+ @

with this bad property at hands, the researches have been

organized following several directions. We only quote here a few

representative papers which together with the already mentioned books,
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g市e an idea of the state― of―Art in a neighborhoOd Of Our suttect(C,1

[6],[7],[8],[9],[10],[11],[12])。
However, we will see in this paper that an appropriate

modincation Of the deflnitiOn Of Lipschitz spaces for   o<′ ≦1,

provides us hOmogeneous cOmplete rnetric linear spaces.

THE SPACES
S′ ,0<′ ≦1,0<α ≦1.

Let グ be a functiOn on [o,2π
)× [0,2π )s.t.

グ
(χ

+2ノπ,ノ +2 π〉≠χ(ノ, )

for each χ,ノ ∈[o,2π)andノ ,た こZ.
It is casy to prove the fol10wing result。

Lelmma l:The hnctiOnグ is pseudo metric.

In the f0110wing we denote by  S(2π
)2   the Spaces Of all

measurable functiOns on R 2 that are bounded and  2π ―periodic in
each variableo We deflne the translation OperatOr rヵ

 on s(2π
)″ 'た

=1,2

by

(Z ×)デ ズ 功) and (z xy ttχ (帰ノ,力 +0,R∈
respectively.Then clearly rヵ

 is a linear Operator.

We introduce the operator Sα :S2π → S(2″
)2 by

≠ノ+2グ ノ =0,1,2,…

=ノ +2グ ブ =o,1,2,…

Observe that sα  is a linear operator。

The fol10wing lenllna has an easy proof

Lelmma 2:The operator rヵ  and sα  cOmmute in the f01lowing sense

Sα (7× y「 Sヵ(αχ数,)
for each/∈ s2″

'χ 'ノ
タ d・

Let Zアが be a complete metric spaces of inctiOns/∈ S(2π′
for which

「厚卜井子子r。 ,ノ )陽の<∞,0メ ≦L
De■nitiom 2:Fix O<′ ≦1"グ o<α≦1,S∫  麓the Class Of dl

functions Z;π fOr WhiCh Sα /∈ zゞ
が

.

The quasi nollll for SF iS deinedby
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l/1し ,α

:=1/1し +|ISα /11ρ

THE MAIN RESULT
our rnain result in this paper is:                               .

Theorem l :]For every O<′ ≦l θ
"br O<0′

≦1, the spaces S∫  lS a

homogenous complete rnetric space.

Proof:We begin with proofthatthe space is complete。
is aLet〈 /″〉be a cauchy sequence in Sア .In particular〈 /″ 〉

Cauchy sequence inん
;π
 .Then there exists / ∈二

;π
  Such that

(3.1)

1/″
一、/1′ →O if′ →∞

Now we mustshow that/cS∫ ,1・e.

(3.2)ISノ |′
<∞

Since/″ ,/and Sα are bounded,so wc have

lSαび″一/)|し ≧θ(′ )ISαび′一/)|】
=σ (′ )ISノ″一Sノ )11

≧σ(ρ )ISノ′)11-σ (′ )ISノ ‖1

1Sαび′一/)|′ ≧θ(′ )‖
Sノ′)|′ ―ε(ρ )ISノ |′

and since                                                 (3.3)
if′ → ∞

ISαび″―/)lρ →0

so(3.2)is prOVed.

Indeed observe that Sα /′ iS also a Cauchy sequence in 
エア

π)2 .

Then there is a  g∈ Zア
″)2  suCh that

(3.4)
IS/″

―g‖″→O if″ →∞

On the other hand

lSαび′―/)|′ =IS/′ ―Sノ
|′

so we only have to prove that                    (3.5)
Sα/=g aoe.               converging to F a.e.

By(3.1)there exists a subsequence〈 /″ノ〉

On 10,2π )and by (3,4), another subsequcnce (S″
′″ノ″〉

C°nVerges tO

g a.e.on[0,2π )2.Then(3.5)holdS・
This proves(3.3).
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To prove the properties(i),(ii)in Sf,we Will utilize the fact that

both Ofthem are satisied in Z′ πメ
,“ =1,2, as well as lemma 2.Let

Sf be giVen and ヵ>o .Then

lZ膨 ,α
=7″ 膨∫1歌 ヵ)膨

=IZ I′ +†こ
「

α)|′

=1/1′ +ISノ
|′

=1/1し
,α

SO(i)h01dSin S′ .

For the second property,it is enOugh to cOnsider the case 力0=0:
1写 デ膨、α=γヵル 膨SIり ヵ/― )膨

=1写 /膨 寸塀びα Ⅳ α)lρ

which cOnverges to zero if tt tends to zero.

Corollary l:For every /∈ S′ (0<′ ≦1,0<α ≦1),We get an
operatOr Sα び)such that

E/Sα )=inftt Sメ )lρ }→
O aS″→∞・

In this paper, we deflned a ne、 v space  S′  (o<′ ≦1 , 0<a′ ≦1)

which is Our Lipschitz subspace Of 二
;π  (0,Jη ≦1), and we proved that

this space is a homOgenous cOmplete inetric space in which the study of

best approxirnatiOn is very interesting。
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ABSTRACT
The main goa1 0f Our wOrk is tO create a gcncral type Of G―

縦 i繋量
北棚 蹴よ棚 糧 薄

31y,fccbly prolongational liinit sct Of x

(Jf(X)),feCbly limit set Of x(AF(x)),feebly star set and almost fcebly Cartan G‐

spacc.MOrever wc study thc prOpcrtics Ofthe sets J「
(X)and AF(x)which wc used

for studying thc prOpcrtics Offecbly Cartan G― spaces.

On thc othcr hand,、 ve study thc relatiOn bctwcen the fcebly CartanG― spaces
and each Of cartan G― spaces,almost feebly Cartan G― spaces and the sets Jf(X)

and Λ「(x)rcSpectively and、ve give an cxample when thc cOnverse may not bc

truc.

1. Preliminaries:
This section recalls basic definitions in general topology,and

proves some results which we think that,they will be needed in the next
section.Also,we introduce
prolongational limit sets of x and
some results which are related with

1.1. Definition (1):
A topological transformation group is a triple(G,x,zr)whereG

is a topological group,Xis a topological space and n:GxX-+X is a
function such that:

new definitions,namely,feebly
feebly limit sets of x and we give
this subject .
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i) r is continuous .

ii) r(x,e) = x, for eoch x e X ,where e is the identity element of C

iii) n(g, ,n(Et,x)): n(E$t,x), for each x e X and gr,8z € G'

The function r is called an action of G on X.

1.2. Remarks:
z) If there is no more than one action ofc on X ,we write gx instead of

n(g, x) and 1G, X) instead of 1c, X, n) .

ii) We mean by aG-spaceXa topological transformation group(G,X)

whereXis a completely regular Hausdorff space andcis a locally

compact non-compact toplological group.

1.3. Definition (2):
IfUandVare subsets of aG-spaceX,thenUis said to be thin

relative toVif the set ((U,V))={g€G:gU0V+$}is relatively compact

in c.Ifu is thin relative to itself, then it is called thin.

1.4. Definition (2):
AG -space X is called a CartanG -space if every point of X has a thin

neighborhood.

1.5. Definition (3):
A subset A of a G -space x is said to be invariant under a subset S

of Cif SAEAwhere 56={sa:seS,a€A}.

1.6. Definition (3):
A subset aof a topological groupG is said to be syndetic incif

there is a compact subset r of C such that G = AK.

1.7. Definition (1,3):
Let X bea G-spaceand xeX .Thenthepoint x issaidtobe:

i) Fixed point if gx:x , for each g € G .

ii) Periodic point ifc- is syndetic inGwher€G* = {g. G:$x = x}

is the stability subgrouP of G atx.

1.8. Definition (4):
Let Xbe a G-space, then:-

J(x)={y.X:l anet (g")in Gandanet (x")in x with 8o )co and

Xo J x such that n(g,,Xo) = g,,xo -) Y) .

A(x)={y.X:l anet (g,)inG with g" -+m and n(g",x)=g,,x-+y}
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where J(x) and A(x) are called the prolongational limit set of x
and limit set of x respectively.
The notation " go ) "o" means that (g" ) has no convergent subnet.

1.9. Definition (1):
Let (G, X,r, ) and 1G, Y, n, ) be topological transformation

groups.A continuous function)" : X + Y is called an equivariant function
if l" satisfies:

For each ge G,x e X , ).(n,(g,x))=nr(g,),(x)) or simply,I(gx)=g).(x)

1.10. Definition (5):
A subset A of a topological space x is said to be semi open

(S-open ) if there exists an open subsetuof x such that U g Ac U.

1.11. Definition (6):
A subset A of a topological space x is said to be feebly open ( f -open )

if there exists an open subset u of X such that U E A c U' .The
complement of a feebly open set is defined to be feebly closed (r-
closed).

1.12. Definition (6):
A subset e of a topological space X is said to be feebly

neighborhood( r -neighborhood) of a point x in X if there exists an f -
open setU inX such that x e U c A.

1.13. Proposition:
Let X be a topological space and r be an f -open subspace of x

.Then:-
i) A subset a of X is f -open in x iff it is r -neighborhood of
each of its points.

iD If a is f -openin X and AEB.tr',then Bis f -openin X.
iii) If a is f -open in X ,then Aly is f -open in y .

Proof:
i) = If a is f-openin X,then xeAc A foreach xe A.

Thus A is an f -neighborhood of each of its points.
e Suppose that A is an f -neighborhood of each of its points.Then

for each x e A,there exists an f -open set U.. such that x e(J., c. A .

Hence x el)U, e ,l .on the other hand , each x e A is an element

of at least U. Hence .,1cl)u,.Therefore A = [Ju, .Thus by (7)
_reA .re,.i

wehave ltobe f-open.
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ii) Since A is f -open in X ,then there exists an open subset O of X such

that OcAgO'.
SinceAsBsOcB.
But R'-o'+ogBgo'.

Thus B is f -open in X .

iii) SinceAis f -open inX,then there exists an open subsetUof X such

that UgAqU'.

=UflYcA0YsU'nY.
To prove thut A0 Y s (LI n Y\,'.

Ifnot,then there exists x e A0Y ) x e (IJRY)r'.
'.'x€AnY=x€A & xeY'
'.'AsU'=*.U'.
'.'x GGn Y),' -* I V is a semi oPen in

Yrxe V & Vn(U0Y)=0.
'.'Y is f -openin X+Yissemiopenin x,thenbV(S)Vissemi

open in X.
'.'Vn(UnY)=O & VcY=V(^lU=0=xeU''

This is a contradiction, hence AnYs (UnY),'.

Thus AnY is an f -oPen set in )' .

t.14. Definition (7):
A function f from a topological space X into a topological

space Y is called an feebly homeomorphism ( f -homeomorphism )if f
satisfies:

i) f is one-to-one and onto .

ii) f is continuous.
iii) f is f -open.i.e.f(U)is f -openin y foreachopenset U in X.

l.15.Theorem:
Let f be an f -homeomorphism function from a topological

space Xintoa topologicalspace Y.If A is f -opensetin X,then
f (A) is f -open set in Y .

Proof:
Let A be an f -oPen subset of x.

To prove that f(A) is f -oPen in Y.

Since A is f -open in X ,then there exists an open subsetu of X such

that UgAsU'.

= f(U) s f(A) s f(U').
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Since u is open in X and f is f -homeomorphism,then by (1.14)
f(U) is f -open in Y .

To prove thot f(U')E f1try' .If not - yef(U') >y e f(U)'.
'.' y ef(U') = I x e U' rf(x) = y.

'.' ve r1u;' = I v is a semi open in y ty€V & Vnf(U)=0.
'.'x€U'=Y semi open O in X &xeO,

on U * 0 =+ f(on U) + 0 + f(o)0f(u) + d.
'.'O issemiopenin X &xeO=f(O)issemi openin y & yef(O).
This is a contradition,hence f1U'; c f1try'.
Thus by ( I . l3) rley is f -open in y.

1.16. Definition:
Let Xbea G-spaceand xeX,then:-

Jr1x)={ye X:l a net(g")inGand a net(x,)inX rgo J*and x" -J-+x
such that n(g,,Xo) = g"x" --l-+y).
ztt(") ={y eX :l a net (g,)inG ) go $ o and rr(go,x) = gox--f*V}.
Where lt(*) and A'(x)are called the feebly prolongational limit set of

x and feebly limit set of x respectively.
It is clear that Jf (x) c J(x) and ,tt(*) E A(x).

1.17.Theorem
Let X be aG -space and x € X , then :

i) nr1x; and J'(x) are invariant sets under G.

ii)Theorbit Gx (a ={s :seG\)isan f-closedsetin x(Gx=c*') iff
lilx) is a subset of Gx .

iii) If x e n'(x),then the stability subgroup of G at x is compact.

iv) c*' = Gx U rr' (*) .

Proof:
i) Lety€At(x)andg€G ,then there is a net (g,) inGwith g, -+o and

g,x--l-.+y.
By (g)(gg")is a net in C with BB., + @.

Since n* : X -+ X is a homeomorphismV g e G,then(gg,)*-5gy
which implies that gy e Ar (x; and hence n' (*) is invariant set underG .

The proof of J'(x) is similar.
ii) Let Gx be an f -closed set in X .

To prove that zrr(x) c Gx.
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Let y € At(x),then there is a net (g,) inG with 8o r m and

g"x -l-+ y .

Since (g,*) is a net in Gx and g"x--5y,then by(7) y 
= 

G*' .

-f'.' Gi' = Gx = y e Gx = n'(x) c Gx.

Conversely,
Let ni (x) c Gx ,to prove that Gx is f -closed .i.e. Gx = Gxt .

Let y e cr' ,then by (7) there is a net (g"x) in Gx such that

g,x--5y.
For some net (g*) inG, either B* ) oo or go -+ g.

If g, -+ m,then by (1.16)v e ntlx; c Gx = y e Gx.

If g" -+ g 3 gcx -+ gx.

Since g,,x--l-+y , then by (7) gox -+ y.

Since X is a t-space,thenby (10) g* = y + y e Gx
_f

Hence Gx' c Gx.

But by (l 1) we have G* E Gxt

-f
Therefor Gx' = Gx .

Thus Gx is an f -closed set in X .

iii)Letxezf'1x;and suppose thatG.is not compact inG,then there is a

net (g,)in G- with Bo i a.

Since(g.,)is a net inG- = gox = r J g,x-Sx = x €,'tr1x;which is a

contradiction.
Thus G- is compact in G.

iv)The proof of (iv) is obvious.

2.Feebly Cartan G-sPace :-

i

space, which is weaker than a Cortan G -space. Beside we give

examples and theorems

2.1. Definition:
A c-space X is called feebly Cartan (written f -Cartan)G-space

if every point of x has a thin f -neighborhood.
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2.2. Examples:
i)1n,+; with the usual topology is a locally compact non-compact
topological group. Also, m \ {0} with the usual topology is a completely
regular Hausdorff space .

Then sl acts on fr \ {0} as follows :

n:frx n\{0} -+ It\{0}which is defined by: n(t.X) = xe-' for each
te$l,xefr\{0}.

It is clear that sr \ {0} is }t -space .

To prove that m \ {0} is an f -Cartan gt -space
Foreach x of sr\{0} thereisathin f-neighborhood Uof x in 91\{0}

where U = (x- €, x+ €), € > o such that:_
1)If x>0 & x*e,then:

e-t'(x- €) = x+ €= x- €= et,(x+ e) 3 str - x- 
= t, = h1t5;.x+€ I \x+€

AIso,

.-t: (x* €) = x- €+ x+ €= et: (x- e) I gt: - x+ € 3 t: - tn1l15;.x-€ x-€
Then the set:-

((U,U) = {t e fr:tU0 U * 0} = (t,,tz) = (h(I-S;,m1t5;;is relatively- x+€ x-€ J

compact in !t.

2)If x<0 & -x+e,thentheset:-
((U, U)) = (t, , t, ) = (h(I15),h(51) is relatively compact in fr .x-€ 'x+€ J

Thus n \ {0} is an f -Cartan }1-space.

ii) (!r \ {0},) with the usual topology is a locally compact non-compact
topological group.Also sr2 with the usual topology is a completely
regular Hausdorff space
Then 9i \ {0} acts on 912 as follows :-

n: fr \ (0) x H2 -+ H2 which is defined by : n1r,(x, y)) = (rx,ry) for each
re91\{0},(x,y)e91'.
It is clear that !i2 is gl t {0} -space .

But (0,0) e 912 has no thin f -neighborhood since for any f -
neighborhood U of 1O,O1the set ((U, U)) = fr \ {0} is not relatively
compact in n \ {0} .

Thus gl' is not an f -Cartan m \ {0} -space .
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2.3. Definition:
A G -space X is called almost feebly Cartan (almost f -Cartan)

if Xcontains aG-invariant,dense,f -open and connected subset ywith

the following proPerties:

i) X - V is o -dimensional .i.e. every point has a neighborhood base

consisting of closed-oPen sets .

ii) v is an f -Cartan G -sPace.

2.4. Example:
Every connected f -Cartan G -space X is an almost f -Cartan G

-space.

Since X=X,then Xis a G-invariant,dense,f-open and connected

subset of x such that :

i) x-X=$ is o-dimensional.
ii) x is an f -Cartan G -sPace.

2.5. Definition:
Let Xbe a G-space . A subset Sof Xwith S+X is said to be

feeblystar(f -star)if foreach xeX thereexists g€G suchthat gxes'

2.6.Theorem:
Let X be any connected G-space such that any dense proper

subset of X is f -star, then X is an f -Cartan G -space iff X is an almost

f -Cartan G -sPace .

Proof :

= Clear

since X is an almost f -cartan G -space, then there exists a subset

e which is a G -invariant, dense, f -open and connected inX such that :

1.x -a is o-dimensional.
2. a is an f -Cartan G -space.

If A = X, then X is an f -Cartan G -space'

If A + X, then A is an f'star set.

To prove that X is f -Cartan .

Let xeX.
Since A is f -star,thenby (z.S)thereis geG suchthat gxeA'

Since A is f -Cartan, then gx has U as a thin f -neighborhood in A '
...u isf -neighborhood inA andA isf -open inX,then by(12)uis

f -neighborhood in X .

Since gxeU=x€g-'U .
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'.' n* rX -+ X is a homeomorphism for each g e G ,then by( 1.15) g-,U

is f -neighborhood of x in X .

Since (U, U)) is relatively compact in G, then so is ((g-ru,g-,U)).
Thus X is an f -Cartan G -space.

2.7.Theorem:
A Cartan G -space is f -Cartan.

Proof:
Clear.

2&ark
The converse of (2,7) may not be true in general.

Example:
Let X be any disconnected almost f -cartan G -space such that

any dense proper subset of x is f -star ,then by(2.6) X is an f -Cartan
G -space but not a Cartan G -space.

2.9.Theorem:
Let X be a G -space with every point x in X has a sequence

{U^}".n, of r-open neighborhoods with U,,*, c U" and 1^1u" ={x}.Then
n ='l

X isan f -Cartan G-spaceif andonlyif xeJr(x) foreach xeX.

Proof:
Suppose that X is an f -Cartan G -space.

To prove that x e Jrlx;,V x e X.
Let x e Jrix) for some x e X,then by (1.16) there is a net (g")in Gand

anet (x")in Xwith go ioo and x"-J--1x Suchthat gox,--f-+x.
Since Xis f -cartan,then x has Uasathin f -neighborhoodin X.

Since x, -!-+ x and goxo 4 x ,then there is cro e D such that x, e U
and goxo e U for each cr ) cr0.

Hence g, € ((U,U)) which is relatively compact inG.
Therefore (g*)contains a convergent subnet,this is a contradiction.

Thus xeJr(x),V xeX.
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Conversely,
If x is not an f -Cartan G -space, then there is x in X and a

sequence {U,},.* of f -open neighborhoods of x with IJu*, c IJn ,

1u, = {x}and((u",U,))is not relatively compact inG.
n=l

LetU be a compact open neighborhood of e inG (where e is the identity)

such that G* g U,then there is a g,, € ((U,,U,, )) - U .

Since g. € ((U,,,U, )),then there is a x" inU, such that g,,xn is in U,, .

Since 1u, = {x} = xn 4x and g,,X,, --5X.
n=l

Since x e.Jr(x), V x e X ) (g,,1has a convergent subnet,SoY (8,* ;with
o -Job nr

Since x,, --5X and gnx, --5x,then bV (7) X, e x and gnxn -+ x .

Hence *n* ) x and gn, xnu -+ x .

Since gn* J g =+ gn, X,* ) gx and Bn* xn, -+ x .

Since X isa Tr-space =gx=rrgeG* gU.
Since gn, *g=gn* eUforlarge no.

This is a contradiction.
Thus X is an f -Cartan G -sPace.

2.10.Theorem:
If xis an f -Cartan G-space.Then rr'(*)=6 foreach xe X'

Proof:
Let Xbe an f -Cartan G-space and Suppose that there is apoint

y€x such that y€Ar(x).Then by(1.16) there is a net (g")inCwith

go ) oo and g"x--5y.
Since X is f -Cartan,then there exists U be a thin f -neighborhood of

v.
Fixing cro,then (g,,go,,-')(g*.x) = gox € U.

To prove that g"g,,-' e ((U,U)).

Because (g*x) is in U ,then so is (g",, x) .

Hence (g.,gon-' Xg,,x) lies in (gogo,,-')U.

i.e. gogo,,-'IJ f]U + 0 = g"gon-r e ((U,U)) .

Since((U,U))is relatively compact in G,then by (10)(g'g*.-')has a

cluster point.

i.e. there is g e G such that gog",,-' * g.

Since Lo :G -+ G is a homeomorphism for each g € G,then 8o * 88oo'
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This is a contradiction .

Therefore yeL' (x).since y isarbitrary,thus zt,(x)=6 foreach xeX.

2l lfrark
The converse of (2.10) may not be true in general.

Example:
(e,+) with relative usual topology is a topological group (where e

is the set of all rational numbers).
Then Q acts on itself as follows:
n : Q x Q -+ e which is defined by :

r(g,x)=g+x ,Vg,xeQ.
Clear that (e,e) is a topological transformation group.
To prove that Ar(x) = 0,V x e e.
Let y€Af(x),then there is a net (g,)in e>go)* and

B,X =go *x--f-y.
Since g, x -5 y ,then by (7) gox -+ y .

Since go I oo,then goX = g, * x -+ @.

This is a contradiction, since gox -) y.
Thus Ar1x;=6 ,Vxee.
But a is not f -cartan e-space, sincee is not locally compact

topological group.

2.l2.Theorem:
If x is an f -Cartan G -space, then:-

1) Each orbit of x is f -closed in x.
2)Each stability subgroup of c atx is compact.

Proof:
1) Since Xis an f -cartan G-space,then by (2.10) ,rr(*)=4 for each

xeX.
Since G*t =GxUztr(x),V x eX =G*t =Gx,V x eX.
Henceby(11) Gx is f-closedin X,VxeX.

2) Since X is an f - cartan G-space,then by (2.10) n'(*)=6 foreach
xeX.

Thus by (1. 17) the stability subgroup of c at x is compact.
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2.l3.Theoremi
If x is an f -Cartan G -space , then :-

a) There is no fixed Point .

b) There is no Periodic Point.

Proof:
a) Let x e X such that x is a fixed point '

sin.. X is f -cartan,,then x has U asathin f -neighborhoodin X '

Because x isafixedpoint,then gx=x foreach g€G'

So gU(^lU+0 foreach g€G.

That is ((U, U)) - G .

Since ((U,U)) is relatively compact in G, then G is compact'

ButG is not compact,which leads to a contradiction .

Hence X has no fixed Point .

b) Let x e X such that x is a periodic point '

Then G. is a sYndetic subgrouP inG '

That is there is a compact subset r of c such that G = G*K.

By (2.12)G" is compact inG for each x e X

Thus G is comPact
But that leads to a contradiction sinceG is not compact .

Hence X has no Periodic Point '

2.t4.Theorem:
If x is an f -cartan G -space, H is a closed subgroup ofc and

yis an f -open subspace of X which is invariant under H, thenYis an

f -Cartan H -sPace.

Proof:
By (3) we get (H, Y) is a topological transformation group '

Since Y is a subspace of X and X is a completely regular Hausdorff

space ,then so is I.
SinceG is locally compact and H is a closed subgroup ofc,then by (10)

H is locallY comPact.

Hence Y is an H -sPace.

To prove that Y is f -Cartan.

Let yeY,then Y€X.
Since X is f -Cartan,then y has U as a thin f -neighborhood in X'

LetU' =UnY.
Sinceyis an f -open subspace of x,then by(1.13)we haveU,to be an

f - neighborhood of Y in Y.
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Since((ul,Ul))⊆ ((U,U))and becausc((u,U))iS relatively cOmpact in

G,then so is((U!,Ul)).

Since H is a c10sed subgroup of G,then((ul,Ul))iS relatively compact

in H。

ioe.ul is a thin f― neighbOrhoOd Of y in Y.

Thus Yis an f_cartan H― space.

2。 15。 Theorenl:

Let λ:x→ Y be an equivariant f― hOmeOmorphisln functiOn
from an f― Cartan G… space x into a G― space Y.ThenYis an f_cartan
G‐space.

Proof:

To prove that Y is f― Cartan。

Letッ ∈/.Since λ is OntO,then there exists x∈ x such that λ(x)=y.
Since x is f― Cartan and x∈ x,then x has u as athin f―

neighborhood.

Since λ is an f― hOmeomorphism,then by(1.15)we haVe λ(び )iS an f‐

neighborhood Of yin Y。

To prove thatλ (u)iS thin,ioe。 ((u,U))=((λ (U),λ (U)))

Since λ is l-l and equivariant function,then:
g∈ ((U,U))⇔ gU∩ U≠ φ⇔ λ(gU∩ U)≠ φ⇔ λ(gU)∩ λ(U)≠ φ⇔ gλ(U)∩ λ(U)≠ φ⇔

g∈ ((λ(U),λ (U))).

Hencc((u,u))=((λ (U),λ (U)))。

Because((u,U))iS relatively cOmpact inG,then sO is((λ
(u),λ (U)))。

i.e.λ(u)is a thin f―neighborhood Of yin Y.

Thus Y is an f― CartanG‐ space.

2。 16.Theorem:

Let xandYbe G‐ spacesoThen x× Yis an f_CartanG―
space ifatleast one ofthem is f― Cartan.

Proof:

Let x be an f― Cartan G― space.
Hence By(13)we haVe x× Y isa G‐ space.

″ρrοツご力α′  X× Yお f Cαr″″.

五ク (X,y)∈ X× Y⇒ x∈ X&y∈ Y.

Sノ″θ x∈ xα″′ xlis fCα′″′,励` 
腸
“

z′ぉ   ubθ α 励加  f_
″者ιο″力οοググ  X tt X.
′態      U× Y′″″ f″著bοr力οοグの′ (x,y)ノ′X× Y.

Fprοッご力α′ ((U,U))=((U× Y,U× Y)).
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g € ((U,U)) e gUlU + b o(gU0U)xY * O <+ (gU*Y)0uxY + $ +>

(gUrgY)nUx Y + $ +> g(UxY)0U xY +0 o g € ((Ux Y,UxY)).
Since((U, U)) is relatively compact inG , then so is ((U x Y, U x Y)).

Thus UxYis a thin f -neighborhood of (x,y)in XxY, which means

that Xx Y zs an f -Cartan G -space.
2.l7.Theorem:

If a G -space X has an f -star thin f -open set U ,then X

is anf -CartanG -space.

Proof:
Let xe X. SinceUis f-star,thenthereis ge G suchthat

gxeU.
Hence x e g-'U.

Since n*:X-+Xis a homeomorphism for each g€G, then by (1.15)

g-'U is an f -neighborhood of x in X .

Since U is thin, then bV Q) we get ((g-'U,g-'U))is relatively compact

in G.
That is g-'U is a thin f -neighborhood of x in X .

Thus X is an f -Cartan G -space.

2.18.Theorem:
If x is an f -CartanG-space and xe X, then g -+gx is an

f -open function of G onto Gx .

Prooft
Let Ube an open subset of c.

To prove that Ux is f -open in Gx i.e. (G - U)x is f -closed inGx .

Let yetrC-UX',then by (7) there is a net (g"*)in (G-U)x such that

g"x --L+ y .

Since X is f -Cartan,then there exists V be a then f -neighborhood of
v.

Fixing uo , then (gog.,,, -' Xg,,,x) = goX e V = Bog,u 
-' e ((V, V)) .

Since((v, v)) is relatively compact inG,then by(l 0) (g"g,,,-' )

has a cluster point say g.

Hence by (10)(gogo,,-')has a subnet (go,Bo,,-'; which converges

to g.

i.e. Bo.go,,-' - g = 8,,. I ggoo and by (10) we get gu,, x -> ggo,x.

Since g,x--l+y,then by (7)BoX r y = g",x -+ y.

Since X is T, , then by (10) we have y = BBo,,x e (G - U)x .

う
Ｄ

Ｏ
Ｘ
υ
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Hence (G LD- ' - (G - U)x .

But by (1 l) we have (G - U)x c 1C-tryx'.
Therefore (G - U)x = (G LDxt .

i.e.(G - U)x is f -closed inGx.
Thus Ux is f -open inGx .

Vol. 19, No 5,2008

2.l9.Theorem:
If X is an f -Cartan G -space and x e X ,then the function

gG* -+ gx is an f -homeomorphism of C t G. ontoGx .

Proof:
Immediate from the theorem (2.18) and the feebly openness of the

canonical function of G ontoG \ G".
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ABSTRACT

these modules.

In this work we study the property of full stability of modules relative to their

prime radical. Several characterizations of this class of modules are established' We

clari6, the relation ktwee,n this class with regular modules relative to their prime

radicals. Examples were given to show that this class of modules contains properly

the class of fuliy stable riodules. Finally we consider the endomorphisms ring of

INTRODUCTION
Let y be an R… module.A submodule Ⅳ ofルr is called stable if/

(力)⊆ iV fOr each R― homomorphisnll:iVl缶
lllllttii£ 11∫甘:[11lμ裾

of iイ stable, ルイis called fully stab

called regular if for each χ〔νi there iS/∈ ν
*=〃οmR(総 SuCh that

m司r(m)m[2].It waS prOved in[1]thatif M is a regular R‐ module,then

ν is fully stable if and only if FndR(M)iS hlly Stable ring.

A proper submodule P of an R― module■イis called prilne if χ″∈P

wherex E M and r E R,then either χ∈P Or静 湮P[3][4].The prime

radical ofスイdenoted by L(ルのis deflned to be the intersectiOn of all

prime submodules of M,and set L(lo=」 И in casc M has no prime

stlblnodule [5][6].

In this paper we introducc a class ofrnodule which cOntains that of fully

stable modules properlyo We consider ill stability of rnodules relative

to their prime radicals.

Derlnition(101):A submodule N ofan R‐ module M is said to be stable

習肌i∬ 罪管:¶huL‐甘?ll湾ぎ編/」i胤零猟色鼻
submodules are L― stable.The ring R is called fully]L― stable if it is■11ly

L― stable R― module.
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Examples and Remarks (1.2):
1. It is clear that every fully stable module is fully L-stable.
2, In a fully L-stable module every prime (and hence maximal)

submodule is stable.
3. Every R-module, which has no prime submodule is fully L-stable, in

particular Zp,, it fully L-stable Z-module, since Zp, has no prime
submodules [7].

4. Let M - Zp.,@Zp, as Z-module. It is clear that L(Zo*@Zo_) =
Zo-@Zo- that is M has no prime submodule so bv (3) M is fully L-
stable Z-module while Misnot fully stable since if N - Zp*@O and
f: N + M definedby f(n,0) = (0,n)Vn e Zr,,,then /(N) S ru.

5. An R-module M is fully L-stable if and only if every cyclic
submodule of M is L-stable. For let N be any submodule, for
each R-hornomorphism/: N + M and each x in i/we have f @x) cRx*L(M) cN+ L(M).Thus f(N) cN+ L(M).

Recall that a submodule l/ of an R-modure M is said to be satisfuing
Bear criterion if for each R-homomorphism -f : N + M and each n in N,
1r e R such that f (n) =rn. Mis said to satisfr Bear criterion if each
of its submodules satisfies Bear criterion [1]. As a generalization of
Bear criterion, we introduce the following concept :

Definition (1.3) : A submodule N of an R-mo dule M is said to be
satisfuing Bear L-criterion (simply Bl-criterion ) if for each R-
homomorphism -f : N+ M andeach ninN,jr€R such that f(n)-rn e L(M). M is said to satisfu Bear L-criterion if each of its
submodules satisfies Bear L-criterion.

In the following theorem, we give several characterizations of fully
L-stable modules
Theorem (1.4) : the following statements are equivalent for an R-
module M.

1. Mis fully L-stable module.
2- For each x,y € M if y G Rx + L(M) then ann*(x) G ann*(y).
3. M satisfies Bear L-criterion.
4. For each x in M, arltly(annp(x)) g Rx * L(M).

Proof : (l) implies (2). Suppose that there x,! e M with y G Rx *
L(M) and etlttp(x) g annp(y). define f : Rx + M by f (rx) _
ry Yr € R,/is a will-defined R-homomorphism then y _ f (x) = tx *
t for some te R and {e L(M). Hence ye Rx+L(M) which is
contradiction.
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(2) implies (3). Assume that there exists a cyclic submodule Rx of M
and R-homomorphism f : Rx + M such that there exists wx:
y e Rx arldr e R with f (y) -ry # L(M). Hence f (y) ERx+ L(M)

and by (2) annp(x) c anltlp(f (y)). But for each s e annp(x) we have

sf(y) - f(sy) - f(swx) = 0.

1i; impfies @) Let y e anny(anlnlp(x)) and define f : Rx + M by

f(rx)-r! for all r€R.Then there is t€R such that y-fie
L(M) so y € Rx * L(M).Thus ann74(annn@)) c Rx + L(M)'
(4) i*pti.r (1). For each R-homomorphism / : Rx + M and s e

ann*(i) we have sf (x) - /(sx) - 0' Thus

f @)'e anny(arlTlp(x)) g Rx * L(M). Hence Rr is L-stable thus M is

fully L-stable.
ih. following corollary gives some correspondence between the

principal ideal ofa ring R and cyclic submodules of R-modules.

Corollary (1.5) : M is a fully L-stable R-module if and only if
annv(Ri fiannp(m)) c annu(r) + Rm* L(M) vr e R'vme M'
prooi : putting 

-r'= 
L, we have ann^a(annn(m)) e Rm * L(M) tor

each m in M, then by proposition (l. )(a) M is fully L-stable.

Conversely, let x- e ann4ur (Rr n arutp(m))' Then aTULp(rm) c

arlTlp(rx) by proposition (1.4)(2) we have rx-= srm * I for some

s E R and t e firu1, thus x' sm e annv(r) modulo L(M)' so

x e ann,,1(R) + nm i L(M). Hence ann,a(Rr i annp(MD e

onrly(r) + Rm* L(M).

corollary (1.6) : A fully L-stable domain with small prime radical is a

failed.
Proof : Let R be a fully L-stable domain, for all A * x € R we have

annR(annp(x)) g Rx* t(R),thenR = Rx +f(R)'Thus R= Rx '

A submodule N of an R-module M lies over a projective L-summand

of M if there exists a direct decomposition M = P @ Q with P c N is

projective and N n 0 s t(M)t81.- 
The following proposition appears in [8]'

Proposition (1.7): If M is any R-module, then the following are

equivalent for x in M
l. Rx lies over a projective L-summand of M'

2. There exists f e- M* : Homp(M,R) such that f (x)2 - f (x) and

x-f(x)xeL(M).
3. There is a regulai element y e Rx such that x - y e L(lvl) and

Rx= Rx@ R(x-y).
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4. There is aregularelementy e M such thatx -y e L(M).
5. There is p: M + Rx such that p2 -p,p(M) is projective and

x-p(x)eL(M).
An element x in M is said to be L-regular if the conditions of the a

above proposition are satisfied. An R-module M is called L-regular if
each of its elements is L-regular. A ring R is L-regular if-it is L-
regular R-module.

Proposition (1.8): Every L-regular ring is fully L-stable.
Proof : For each x in R and R-homomorphism /: Rr + p there exists
a direct decomposition R=p@0 with pcRxis projective and
R, o Q c L(R). h - flp canbe extended to all R Uy putiing f(0 = 0.
NowforeachrinR, wehave f (rx) - xf (r) = x(p+ q): xpi *q e
Rx * t(R) for some p e p and q € Q. Thus R is ruity r-stable.

It is known that if R is a regular ring then I (R) - 0 [9] and hence
L(R):0. Thus we have the following corollary

Corollary (1.9): Every regular ring is fully stable.

Now we introduce the following

Definition (1.10) : A submodule N of an R-module M lies over a stable
L-summand of M if there exists a direct decomposition M - p @ 0
with P c N is stable and N n Q g L(M).

It is known that an R-module M is fully stable if and only if each
cyclic submodule of M is stable [l]. The following proposition gives a
necessary condition for fully L-stable.

Proposition (1.11): Let M be an R-module. If each cyclic submodule of
M lies over a stable L-summand of M, then u is nrtty L-stable.
Proof : For each x in M and R-homomorphism/: Rx + M,thereexists
a direct decomposition M =p @Q with pcRxis stable and Rxo
Q c L(M). Then x -p + q for some p e p and q e Q nRx . f, _
flp:P a M,fi(p) e p then f(x) = f(p + q) _ i@) + f(q)E p+
L(M) c Rx + t(R). Thus M is fully L-stable.
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2. Endomorphism rings of fully L-stable modules
For any R-module M, Endp(M) is the set of all R-endomorphisms

of M. Then Endp(M) is a ring under the usual addition and

multiplication, and is called ring of endomorphisms of M. In this section
we stady the ring of endomorphisms of L-stable modules.

Proposition (2.1): If M is a fully L-stable R-module, then Endp(M) is

a commutative modulo L(M).
Proof : For each f , g e Endp(M) and for each x in M, Rx is an L-
stable submodule of M, hence there exist r, s € R such that f (x) -
rx= 11 and g(x)-sx=lzfor some l1,l2e L(M).Now f "g(x)-
f(g(*))-f(sx+lr) -r(sx)+11 + f(l) in the other hand go

f (x) - g(f (x)) = g(rx* lr) = s(rx) + 12+ s(l) but lL+ f (lz)
andl2+ g(lr) belongtoL(M) [8].Thus g " f = f o gmoduloL(M).

Theorem (2.2) : Let M be an R-module in which every cyclic
submodule lies over stable L-summand of M. Then M is fully
L-stable if and only if Endp(M) is commutative modulo L(M).
Proof : LetNbeanycyclicsubmoduleof Mand f:N ->Mbe anyR-
homomorphism. There exists a direct decomposition M - P @ Q with
PcNisstableandNnQ g L(M).Now f:P +M canbeextenedto
R-endomorphism g of M by putting g@) = 0. Let t be the projection

of MontoP,Yxe N,x=h*h where11e Pandql€Q.Then
f (x) = pz * qz where pz e P and Qz e Q. Now, (n ' g)(x) -
"(g(*)) - 

Tr(f (x)) = n(p, * q) = Pz. On the other hand (g '
n1@) - s(r(x)) - g(p) - f (p) = Pz* qz- f @) but (r o

g(x) - (g " r)(x) e L(M). Hence

f (x) e P + L(lt[) c N + L(M).Thus M is a fullv L-sable.

Corollary (2.3): Let M be an L-regular R-module. Then M is fully L-
stable if and only if Endp(M) is commutative modulo L(M).

In the following proposition we summarize the basic

characterizations which are studed in section one, but for non-

commutative rings.

Proposition (2.4): The following conditions are equivalent for a right

ring R.
1. R is fully L-stable.
2, { - arlrlp(r - annn(a)) c Ra+ t(R),Va e R.

3. r - arlrlp(b) C r - annp(a) implies that Ra c Rb +
I(R), Va,b e R.
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4. ! - arLrlplbR +r - annp(a) 1g{ - orlrtp(b) + Ra* L(R),
Va,b e R.

The following two propositions give the necessary and sufficient
condition for full L-stability of endomorphism rings.

Proposition (2.5): Let M be a right R-module with s - Endp(M). If s
is a right fully L-stable ring, then ker(6) c ker(f) implies that y e
SB+f ("t), v B,y e S.

Proof : For each ae r-anns(p),Ba= 0 , hence Im(a) cter(f)
thus Im(a) e ker(y), then a e r - anns(y). By proposition (2.4) we
have y e S|+L(S).

To consider the converse of proposition (2.5) we recall the following
Recall that if A and B are two R-modules, then B generates A

・

・
　

●^
１

　

＋^
１

A = Earromp(A,B) Im(@) and

0 =fiarrrmp(A,B) ker(O) [10].

B cogenerates A

Proposition (2.6): Assume that M generates ker(p) + L(M) for each
P e s.If ker(p) c ker(r) implies that y E .tp+r(s), then S is a right
fully L-stable ring.
Proof : Let y e t - anns(r - anns(p)), to show that ker(p) c
ker(y). Let x € ker(B), x = Z at (m) where mr e M and
ar: M +ker(6) + L(M) hence 0 = F@) = B(l,at(m)) -ZBai(m), thus pai = 0 Vl, so fai - 0. It follows that x e kei(y).
By hypothesis y e sP+L(s). Proposition (2.4) completes the proof.

Proposition (2.7): Let M be a right R-module, if the left ring S is fully
L-stable, theny(M) e PW) implies thaty € BS+f (S) vp,f € S.
Proof : Let qe l-anns(B), then aF= 0, hence Im(il cker(a)
then Im(y) e ker(a) thus a e{ - anns(y), and since s is fully L-
stable theny E pS+t(.t).

Proposition (2.8): Assume that M cogenerates M/B(M) for each p e
S. If y(M) s P(M) implies that y e 1S+L(S), Vy,p e S then S is a
left fully L-stable ring.
Proof : Let y e { - anns(B). we show thaty(M) e p@).If not then
there exists mo e M such that y(mi e p@). Thus the natural
epimorphism nM+M/p(M) is non-zero. Then there exists
o:M/p(M) - M such that ox * 0. Hence o(y(mi + B@D + 0.
Define f,M + M bV f (m) = o(m+ B(M)) for each m in M. Then
(fy)(m) = f (y(mr)) = o(y(m) + p(M)) + o, while (f p)(m) _
f (P(m)) - o(B(m) + B@)) = 0, for each m in M. Thus fy + 0 and
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fβ =O WhiCh is a contradictiono Therefore,γ (M)⊆ β(M).Hence by
the hypothesis γ∈βS+L(S)・ ThuS S iS fully L― stable.

Recall that an R‐modulc M is distinguished if αηれM(r)≠ 0おr all

maxilnalideal l ofR,and an R― module C is cogenerator ofMod― R if for

each M in Ⅳlod―RO=∩¢∈H。7nR(M,C)ker(¢ )[11]・

The following theorem appearin[11]

Theorelm(2.9):Let NIIbe an R― rnodule.Then M is distinguished if and

Only ifE(M)is COgenerator ofMod‐ R.

Theoreln(2.10):Let M be a distinguished right R‐ 肛lodule and S=

F71dR(E(17)).Then g is ale■ lully L― stable ring if and only if γ(lИ)⊆

β(ν)implies that γ∈β
`+L(S)∀

γ′β∈S・

Proof: Since M is a right distinguished R‐ module,then by theorem

(2。 9),E(M)is COgenerator of Mod¨ R.Then Proposition(2.7)and(2.8)

complete the proo■

It follows from Theorem(2.9)that if M is itteCt市eR‐module then

M is distinguished if and only ifit is a cogenerator for Mod― R.Thus we

have the fo■ owing corollary:

Corollary(2。 11):Let M be ittectiVe distinguished right R‐ module.

Then S=EndR(M)iS a left fully L‐ stable ring if and only if γ(lИ)⊆

β(M)implies that γ∈βS+L(S)∀γ′β∈S・
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ABSTRACT

The selection refers to select the best individual in the population and make it
as parent in the next generation; the worst individual may be not select at all times,
this process is done by using many different selection schemes.

Three problems, Traveling Salesman Problem, Knapsack problem and
Solving Instantaneous Linear Algebraic Equation Problem are solved in this work
by genetic algorithms with six different selection strategies, these schemes,
discussion of their effects on the performance of genetic algorithm and comparison
between them which are illustrated in this paper.

INTRODUCTION
Genetic algorithms are search and optimization methods based on

the mechanics of artificial selection and genetic recombination
operators [1].

In genetic algorithms; a solution of the problem is called a
collection of genes; which are simply the parameteis to be optimized. A
genetic algorithm creates an initial population; evaluates this population
according to some criteria (fitness function), and then selects the
individual according to the selection schernes, and mate (recombine) to
form a new population I2l.

The evaluate-select-recombine sequence is repeated until one or
more of the following conditions are reached: proper solution is
found, time limit is reached, specific number of generations is reached
and individuals in population are the same or no improvement is done
on the population [3].

Genetic algorithms have proven their ability to efficiently help
humans in a wide range of combinatorial optimization problems. A
weak point of genetic algorithm, however, is often represented by their
need to discrete terms to represent a problem, even if the problem is

つ
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continuous; this means that for real variables, researchers have dealt
with their discrete representation rather than with the real values

themselves [41.
Genetic algorithms have proven their ability to efficiently help humans
in a wide range of combinatorial optimization problems. A weak point
of genetic algorithm, however, is often represented by their need to
discrete terms to represent a problem, even if the problem is continuous;
this means that for real variables, researchers have dealt with their
discrete representation rather than with the real values themselves [4].

To make the genetic algorithm work well, the user must speciff the
number of parameters such as the population size, selection pressure,

crossover rate and mutation rate; the term of selection pressure refers to
the degree of preference given to better
solution over less good ones. The appropriate level of selection pressure

is a debatable matter. It is known that the higher selection pressure

cause premature convergence, on the other hand, very low selection
pressure increases runtime and may cause failure in improvement
process [51.

Elements of Genetic Algorithms

The genetic algorithms contain many basic elements these

elements which are:

Encoding scheme
First step needed before applying genetic algorithms is to create a

coding scheme. A coding scheme is a method for expressing a solution

in a string. There is no mechanical technique for creating one [6].

Fitness Function
To solve a problem, Some means or procedures must be used to

discriminate good solution from bad solution. A fitness function returns

a single numerical fitness value, which is proportional to the ability, of
the individual represented by that chromosome and better chromosomes

are assigned higher fitness function values [71.

Selection
During this phase of genetic algorithm, individuals are selected

from the population, according to their fitness values, to produce

offspring, which will make up the next generation. Good individuals
will probably be selected several times in a generation; poor ones

may not be selected at all. Selection can be accomplished in of
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methods; the goal of any selection method is to favor the reproduction
of good individuals in the population [8] [9] [0].

Fitness Proportionate Selection with Roulette Wheel
This method is the most common selection method in genetic

algorithms, in which the number of times, an individual is expected to
be reproduced is equal to its fitness divided by the sum of all fitness in
the population.

Simple method of implementing fitness proportionate selection is
"Roulette Wheel" which is conceptually equivalent to give each
individual a slice of a circular roulette wheel equal in area to the
individual's fitness.

This selection scheme has drawback that the most significant is the
possibility of prernature convergence (i.e. is a situation in which the
fitness variance in the population become very small, hence all
individuals have similar fitness values).There is another drawback this
selection scheme can not be applied if the evaluation function can return
negative value [1 1].

Tournament Selection
This method is a widely used class of selection mechanisms that

are generally simple in computation, Tournament selection works by
randomly choosing a sample of size K (tournament size) individuals
from the population and then select the best individual from this sample
to serve as a parent for the next generation. Any individual in the
population may participate in any given tournament; this routine is
repeated until an entire new generation is produced [10].

Tournament selection has several major advantages over other
selection schemes this scheme enforces elitism in selection. This means
that in most times the best chromosome will be selected. No premature
convergence emerges in this method, and the selection pressure can
easily be adjusted for optimum performance, by increasing or
decreasing the tournament size in each iteration [11].

Steady State Selection
In steady State Selection, only a few individuals are replaced in

each generation (usually a small number of the least fit individuals are
replaced by offspring resulting from crossover and mutation of the
fittest individuals). Genetic algorithms used steady state selection in
some problem like classifier system and incremental leaming l9l tl2l.
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Sigma Scaling Selection
This method suggested by (Forrest 1985; it was called "Sigma

truncation"), this method was designed as an improvement of linear

scaling to deal with negative evaluation values and to incorporate
problem dependent information into the mapping itself, this method
keeps the selection pressure relatively constant over the course of the

run rather than depending on the fitness variances in the population.

Under sigma scaling, an individual's expected value is a function of its
fitness, the population mean, and the population standard deviation. An
example of sigma scaling in equation (1.1);

f(1)― M(i)

1+              IfSigma(1)≠ 0

2sigma(o

If signra (t) =0

Where ExpVal(i, t) is an expected value of individual (i) at time

(t), f(i) is the fitness of (i), M(t) is the mean fitness of population at time

t, and sigma (t) is the standard deviation of the population fitness at time

t. If ExpVal (i, t) is less thanzero can reset it to (0.1) or smaller number,

so that the individuals with very low fitness have some small chance of
reproducing [9] [13].

Boltzmann Selection
Some selection scheme keep the selection pressure constant over a

run like sigma scaling selection, but in some cases wants different
pressure in a run.

One approach to this is "Boltzmann Selection" in which

continuously varying "temperature" controls the rate of selection

according to a preset schedule. The temperature starts out high, which

means that selection pressure is low. The temperature is gradually

lowered, which gradually increases the selection pressure, there by

allowing the genetic algorithms to narrow in ever more closely to the

best part of the search space while maintaining the appropriate degree of
diversity. A typical implement is assigned to each individual i an

expected value,

eF(1)/T

ExpVal(1,o=

<ef(D′
T>t

As shown in equation (1.2) the ExpVal (i, t) is an expected value of
individual (i) at time (t), and T is a temperature and < )1, denotes the

ｒ
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average over the populationata time t, f (i) is the fitness value of the
individual in population l9l tt4l.

Rank Selection
This version proposed by Baker (1985), the individuals in the

population was ranked according to fitness, and the expected value of
each individual depends on its rank rather than on its absolute
fitness [9].

In ranking method, ignoring the actual object function values,
instead, it uses a ranking of chromosomes to determine survival
probability. The idea is straightforward: sort the population from best to
worst (The best individual receives rank 1; the second best receives 2
and so on) and assign the selection probability of each chromosome
according to the ranking but not its raw fitness [141.

There is a drawback in this selection scheme the genetic algorithms
in the same cases be slower in finding highly fit individuals.

The most popular rank based selection scheme is linear rank, after
ranking individuals in the population from 1 to population size applied
the equation (1.3).

Rank (i)- |

F no" = Marfit - (N,laxfit - Minfit) *
N-l

Where:
N: population size
Maxfit: expected value of individual with rank l.
Minfit: expected value of individual with rank N.

There is another ranking method like inverse rank and exponential
rank.

Crossover
It is a recombinant operator that takes two individuals and

combines them to form two new solutions (offspring). crossover is
not necessarily applied to all pairs of individuals selected for
mating. A choice is made, depending on a probability specified by the
user. If crossover is not applied; the offspring are simply
duplications of the parents [101.

Mutation
Mutation is a genetic operator that alters one or more gene values

in a chromosome from its initial state. This can result in entirely new
gene values being added to the gene poor. with these new gene values,
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the genetic algorithm may be able to arrive at better solution than was

previously possible.
Mutation is an important part of the genetic search process as it

helps to prevent the population from stagnating at any local optima.

Mutation occurs according to user-definable probability U5l.

Case Studies

Three problems are used, which are in detail:

Traveling Salesman Problem [13]
The purpose of Traveling Salesman Problem is to finding a

shortest path 
-between 

cities. The salesman, starting from one of the

cities to visit each city on a given list exactly once and then return to the

first city.
The coding scheme was chosen for a Traveling Salesman Problem

is Permutation Encoding and uses a fixed length of integer numbers

string each number represents one city. Also, we must keep in mind that

the redundancy is not allowed. The goal of Traveling Salesman Problem

is to find the shortest path between cities, so the fitness of each string is

the converse of the distance between cities of the string path. The fitness

function is: 
r

f itnoss = .......... (t,4)

Distance

The type of crossover was used in this experiment is Partially

Matched Crossover and Order Changing as a mutation type.

Knapsack Problem [16]
The purpose of knapsack Problem is to finding the combination of

items traving the greatest total value but which dose not exceed a

maximum weight.
The coding scheme of the Knapsack Problem is Binary Encoding

and uses a fixed length binary string, each bit represent one item'

The knapsack problem requires maximization of the loots value in

the knapsact<, if this were the only requirement, a fitness function of
each stiing could simply computed by the values of all the items put

into the knapsack. We have another requirement, which state that the

items cannot exceed a maximum weight, so to accomplish this

requirement we must calculate the moderate penalty for each string,

*hirh is three items the amount of excess weight, In other words:
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Excess_rveight : Computed_weight - Maximum_rveight ..... (l.S)

…(1.6)

So, the fitness function of this experiment adds up the value of
each item and subtracts a moderate penalty for each string that exceeded
the maximum weight, as shown in equation (1.7).

Fitness: String value _ Moderate penalty ....... ..(t.7)

The fype of crossover was used in this experiment is Single Point
Crossover and Point Mutation as a mutation type.

Solving Instantaneous Linear Algebraic Equation problem [g]
The goal of this problem is to find the parameters of equation,

which led to the solution.
The equations used are:

5x;-2x2=2 I
3x1 +x, = 16 t """ " (l'8)')

The coding scheme of the Solving Instantaneous Linear Algebraic
Equation Problem is Binary Encoding and uses a fixed length binary
string, the solutions that represent an integer numbers (xr, xz).

The fitness function computed by equation below:

J= 1S 
* xr-2*xr-2)1+(3 * x1+x2- l0)2 ..........(1.9)

Fitness :
…… …(1.10)

I +J

The type of crossover used in this experiment is Single point
Crossover and Point Mutation as a mutation type.

The Proposed System [17]

From functional point of view, the designed system mainly
contains three problems solved by genetic algorithms, in the selection
stage there are six selection schemes are used, See Figure (l.l)
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Fig-1 : system Components

The following are standard steps used in genetic algorithms for
each problem:

Step 1: Creating an Initial Population
Create Initial population randomly, which used Binary Generation

for each of Knapsack Problem and Solving Instantaneous Linear
Algebraic Equation and Permutation Generation for Traveling Salesman
Problem.
Step 2: Compute Fitness Function Value

For each individual in the population compute fitness value, which
used equation (1.4) for Traveling Salesman Problem, equation (1.7)
for Knapsack Problem and equation (1.10) for Solving Instantaneous
Linear Algebraic Equation Problem.
Step 3: Checking the Stopping Condition

If generation number reached to 500 iteration, then stop else go to
next step.

Step 4: Perform Selection Operation
Perform the operation of six selection schemes; which arel

Rouleffe Wheel Selection Algorithm (RW), Tournament Selection
Algorithm (TS), Steady State Selection Algorithm (SSS), Boltzmann
Selection Algorithm (BS), Sigma Scaling Selection Algorithm (SigSS)
and Rank Selection Algorithm (RS).
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Step 5: Perform Crossover Operation
There are many methods to do crossover operation, where used

single point cros.sover for Knapsack problem and Solving
Instantaneous Linear Algebraic Equation and partially matched
crossover for Traveling Salesman problem.
Step 6: Perform Mutation Operation

The methods used to do mutation operation are point mutation
operation for Knapsack Problem and Solving Instantaneous Linear
Algebraic Equation and order changing fo; Traveling Salesman
Problem. After performing mutation operation increment generation
number by one urrd go to stip 2.

All previous steps illustrated in a flowchart that is shown
(r.2).

in Figure

I
Nerv Population

Stopping

Condition

Setisfied ?

Figure (1.2) Flowchart of genetic algorithm using different selection schemes

Vol. 19, No 5,2008

(lreate Initial Population Ranrlomly,
Set Generation Number to I

Evaluate Fitness Value for each Individual in the
Population

Perform Selection Operation

Perform Crossover and llutation Operetions

r00
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Experiments Results

The stopping condition in all experiments is satisfied when the number of
generations .eu"n"a to 500 generation. The results for each problem are obtained

from 30 independent runs; two points of view must be discussed for each problem:

o The maximum fitness value.
. The generation number of the maximum fitness value.

Traveling Salesman Problem Results
This experiment concerns with finding minimum distance for traveling

salesman between 10 cities, population size used in this experiment is 50 individual,

crossover rate 0.85 and mutation rate 0.01. Figure (1.3) and Figure (1.4) summarizes

the obtaining results.

Fig.-4: TSP generation number of the optimal distance (Minimum)

Figure (3) and Figure (4) summarizes the obtaining results.

o The differences between the optimal distances of all methods are

relatively small. The values range from 2.2473 for Tournament
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Selection (is the best), to 2.5937 for Roulette wheet Selection
(is the worst).

o In term of generation number of the optimal distance the
differences between schemes are large. The values range from 73
for Rank selection (is the best), to 470 for Boltar-an, selection
(is the worst).

Knapsack Problem Results
This experiment concerns with finding the maximum items can

cany into the knapsack. The population size of this experiment is 30 !
individual, in this work the knapsack contains l4 items from 5 different
kinds, maximum weight is 34, crossover rate 0.g5 and mutation rate
0.01. Figure (1.5) and Figure (1.6) summarizes the obtaining results.

Fig.-5: Average fitness of KP (Maximum)

Fig.-6: KP generation number of the maximum fitness (Minimum)
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From Figure (5) and Figure (6), it is clear that:
e The differences between the maximum average fitness of items of

all schemes are relatively small. The values range from 40.636 for
Toumament Selection (is the best), to 32.477 for Roulette Wheel

Selection (is the worst).
e In terms of generation number of the maximum fitness,

the difference between schemes varies greatly. The values range

from 57 for Rank Selection (is the best), to 96 for Roulette Wheel

Selection (is the worst).

Solving Instantaneous Linear Algebraic Equation Problem Results

This experiment concerns with finding a solution to the equation
(1.8).The population size used in this experiment is 20 individual,
crossover rate 0.85 and mutation rate 0.01. Figure (1.7) and Figure (1.8)

summarizes the obtaining results.

Fig.-7: Average fitness of SILAEP (Maximum)

fig-* SnngP generation number of the maximum fitness (Minimum)
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From Figure (1.7) and Figure (1.8), it is clear that:
. The differences between the fitness values of all methods are

relatively small. The fitness value range from 0.608 for Tournament
Selection (is the best), to 0.345 for Roulette Wheel Selection (is the
worst).

o In term of generation number of the maximum fitness value the
differences between schemes are large. The values range from 59 for
Rank Selection (is the best), to 101 for Roulette Wheel Selection
(is the worst).

6. Discussion

In each problem need to be solved, there are two factors that
speciff the quality of the result, which are: The solution obtained from
the algorithm (optimal fitness value) and the time (Generation
number of the optimal fitness value) needed to get that solution. In
this work, these two factors affected on these experiments as follows:

o The Optimal Solution
The descending order of the optimal fitness value obtained from

three problems using different selection schemes were illustrated in
Table ( I ).

Table-l: The descending order ofthe selectiof the selection schemes according to itness value
TSP KP SILAEP

ルlethod
Min

Distance

Min
Ave.

Fitness
R/1ethod

Ｍａｘ

Ａｖｅ。
Ｆｉｔｎｅｓ

ルlethod

Ｍａｘ

Ａｖｅ。
Ｆｉｔｎｅｓ

TS 2.2473 0.2275 TS 40.636 TS 0.608

SSS 2.3464 0.2278 RS 38.O19 SigSS 0.492

SigSS 2.5284 0.2281 SSS 34.506 RS 0.406

RS 2.5662 0.2286 SigSS 33.481 SSS 0.403

BS 2.5868 0.2325 BS 33.057 BS 0.369

RWS 2.5937 0.2918 RWS 32.477 RWS 0.345

As shown in Table ( l. I ) all schemes could obtain the acceptable
solution although there are contradictions between them, since the
performance of these schemes depends on their parameters setting,
which is a problem oriented. So, the effect of selection schemes on
genetic algorithm differs from one problem to another (i.e., each
experiment reflects different result). But all experiments shared with the
same property where Tournament selection is the most suitable method
to improve the performance of genetic algorithm.
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So, if the maximum fitness (optimal fitness) is the
for the search, one should use tournament selection
selection scheme for genetic algorithm.

Salim, Aliand Hamed

interesting point
scheme as the

r Generation number of the optimal fitness value
The problems of this work were highly affected by selection

schemes from number of generation's point of view. Figure (1.9) shows

this effect.

Fig.-9: Effect of delection schemes on time of experirnents

It is obvious from the above figure that rank selection scheme is

the most effective scheme on all problem, it helps genetic algorithm to
get the required solution for the problem being solved in few
generations (i.e., short time).

So, if the time is the main point for the search, one should use rank

selection scheme as the selection method for genetic algorithm, to speed

should rank

up the search.
This work concerns mainly with studying the effect of selection

schemes on the improvement of the genetic algorithm performance. The

improvement was clearly noticed in accuracy (reaching the

global maximum) and speed of convergence (generation's number).

Then this conclusion reflects the practicalpart of the work.

However, one can conclude the following points:
l. The parameters of genetic algorithms can be put into two categories:

o Parameters that are problem dependent but can be selected from a
certain raflgq such as population size and sample size in
tournament selection.

r Parameters that are problem independent such as probability in
crossover and mutation rate.
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The above two categories given the best way to choose the
system parameters, this parameters will be use in different selection
schemes and these selection schemes used in solve problems.
Tournament selection scheme is the most efficient and robust
selection scheme than the others in term of the efficiency to reach the
optimum point in the defined search space.
In other words the accuracy to reach the optimal fitness is achieved
better in case of using tournament selection schemes.
Worst selection schemes that are studied in this work are roulette
wheel selection and all other selection schemes perform relatively
better than roulette wheel selection. They have a significant impact
on the performance of the genetic algorithm in maintaining diveisity
and avoiding premature convergence.
Rank selection scheme performed better than the other studied
selection schemes in the sense of speeding up the search to get the
optimal solution for all the problems being solved.
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ABSTRACT
T、vclve isolate Of Strcρ ′θεθεθ″S″?″′α′s from 30 samples Of plague and Saliva

conectcd from patients cOmplaining Of symptoms Of Dental carics and gingivities in

2006.

Thc scnsitivity of thcsc isOlatcs、 ″as tcstcd against 8 antibiotic:Ewthromycin;
Penicillin‐ G,   Ccphalothin;   Tetracyclinc;   Ccfuroxilnc   ;ccfotaxirnc   and

Ccftazidilnc. `Amoxycillin

Thc results shOwcd that 750/O of isOlates were resistance to Tetracyclin,while the

Pcnicillin G was the most cffective against thOse bactcria.

None of those isolatcs were able to produce 3 _lactamasc and the NIIICs おr

Chlorhcxidinc wcre 2-6 ug/nll.
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ABSTRACT
Thc inhibitory effcct of cOnccntratcd and unconccntrated flltrate of 10calized

isolated bacteria Zασ′θみασノ′′ν∫ gα`,sθ″′ , Vヽas tcsted against somc urinary tract
bactcrial infcctions,that includc(Prθ ′θνS″JrαわJ′た,P″.ソタlgar札 ■,θタグθ777θれてお
αcrクg′ηοsα , Uropathogcni  Esε ttθ r′θカメα σθ′′ , /θ″θ″7(り″αS ″ J7・9効ノ″ ,
ИεJ″θゎbασr62″ bクタ″α″ガ′,9″″′οεο

“
郷 α″θνS,ル″α′Jα ″″θθscθ豚 ),by

using twO methods : 、veHs difibsion and cOmmon liquid  culture . Thc rcsults
showed that thc t、vO kinds of flltratc OfZb.pssθ r′ havc inhibitOlb/e■ bct against an
of thc clinical isolatcs, that are tcsted 、vhich thc study includc, thcn with bOth
methods that inentioncd above、 this from Onc aspcct,and fl・oln the other one the
effect of cOncentrated flltratc, was studied on thc production Of sOmc virulencc

factors that involvcd : hcmolysin , urcase ,s、varnling, in addition to pigments
product .

Thc results shOwed that all species of pathogenic bactcria under study,have thc

ability to cOntinuc tO producc hemolysin after trcatincnt、 vith iltcrate and there、 vas
no inhibition enttct in l」 rease production for the t、 vo is01ated bacteria fronl PTο ′ινs
Gcnus, and S′ 名ρみ. ″νrθνs isolates . On thc Other hand , inhibitory cffect Of
conccntratcd flltratc、 vas obscrved on Pr.′ 2ノ′αわ′′1,s、varlning,and thcr was no effect

on thc production of Pyocyanine pigment fl・ om the Ps.αθ/人ζノ″θ∫α and prodiogiOsin
pigmcnt from the S″ ?α″・εθ̀,εθ″Sa■cr trcated、vith concentrated■ ltrate .
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～
メ:い =ム

11」 Kッ1鳳Jく井
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:～もギ|ヴυL■」1凸ЧLツ ユt… Ati

:υ■→ツ_四 |゙こ LI―
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L■ ^ftte° (%5)
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12]び 。」Jし い“ りいミツl ol♪|´ .(。光 |～出|。■)メメ|♂りいい し
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〆
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IJKI L、 ぃJじLL← J夕 (c■ |」いL脚Lt“ ・ヽ lJい
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Uropathogenic E θο′J,Ps.αθ″νgJ″οsα ,Pr.″″αろガお,Pr.ック′gα″お,И .
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‐
1、
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～
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“

。Lい メ いゝ 評 轟 Ⅲ ♂
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が`ミlJ`」J`Jン が り|メ≦j tt Zι.yssθ″Jびり申 1神国1脚
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E εο′′いぅヽ ぃ がoい が|」|り腱
`さ

りj`L(2)d劇|ひhJJ`♂|メ ■脚 |

JИ .bα ク772α44″ 」 P″ .ック′gαrliS J P/.″ li7/αι′′お  J Ps.α θ″クgJれ OSα J

与 脚 |り出 |ヽ‐IL工 `S′η 力.α 2″θ2s」 ∫
“
ακθsθιSJ И.妙渉η 力′わ
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J」_,1,ぃ・̂11リメロ|に
,2ュ・16Jナム、)41」メ,J´ 、′二ια

`ゎ
わα

`′

′ノ州gαssθ′ノヽメ |こコljメ |、脚 J辱口|メロ|

リメ|`り1・口|

」いり
`“

りoしォ

:」J饉」1夢国IL」|れユ ー

い脚 lcr dJ饉劇|ひL」IL、 “」|、
´ メ メ IZι .gassθ″′ЧJⅢ c■

IJ FI｀・
1｀ い|`ol

いメ IJ工 |(゛ ,ヽスニ JLヽ 1と こ塾Ь」
`子
_上 ‐ ム Ⅲ ■り卸 1出 ´ ≒■ JI‐ メ |

許 J島 |ヽ rl`´ ,も l`J`Ⅲ Jし」 山IJJ。 lⅢ … 甲り晩 し P.αθ″クg′″οsα ノEθο′′
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(3× 102,6.3x102)♂ |」ぃ分 メ 与dlぃ た L(24)■

♂り |

り ■ 山ツタ LI.占 /尋ム
(1.5× 108)ジロ 1憂J♂ t4・ J工IⅢ 出 Kf』

慰 th]考蹄
|,:f17イ

1冨軍ζFT′ごli.蜜1学子2
J工 1礼手 `‐

h魚ミJヴ」1墨」|´
`ム

ム`tりL」 出 |り
Jう ど J甲 り鳴 Lヴ 1社L(24)‐

Ⅲ りL」 凸 |り
Jう

“

St叩力.αク″θ2sJ∫ ″αrθθsθ
`″

sノИ.bαγ

“

αη′JJ■メ
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.ゝヽ (1.5× 108)井」1贔J♂ Lれ IⅢ 出 ≦

ヴ
釧 出 メ|♂ い 」 |ひ

♂ 暉 い 立 札 IJJ手
～

詢メ |い脚 |ご」い ぃ ゝゝ J工 |`ういうご
国 |…

`´
.=1、 L.ヽ こヽ

(6メ摯」|たLし)c■ |」|い

'■

ひ口 |(MRS)」¨JJひ口 |い =訓 Lメ |

910x(4,2.1,3.3,9。 2,2.3,4.5,6,9)●ぃ2い』い た L(24)‐ LJ工 |
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」   S 777α″θθSCθ″SJ И.妙aレてヵθカノ′α J/.bα笏777α″″ガ J Pr.νν;gα″お

。(1」Jヽ)JIメ |じL勝響力.ανrθνs

い脚 |夕

“
げL(ヽ ふ |り 〔,L,∴1ゝ」

`■
lzb.gαss`″ Jc二|り ol。長■ Fぬ

出 し
“

メ ロ |`二海 ●|」≒ J`JLヽミ1.¨ 』 ι勇 メ |、 3神 メ |ザJ‐ 1山いtが｀

…

|

‐ J`諄 リ メ JIJ´
“
|メIL押 ツJム

Lヽ tム Jメ 静
～

角 LAI 
Ⅲ

Iメ げ与 興 |

メ ロ |ぬ月 」`事 洲 い Lい メ |い い ■ 日|み■ iり |こ肝 L国 |■国 IJ嵐 1ヽく

"|
い ムニLし ム

J」鼻ム」IⅢⅢ ツ|`LJL二 |ごLtギリエ JDLい `JくるlJIメ Lへ←ギ墜Ltt JIル押 |

ム』学デ ひ
」 ひ 」|♂ め` り」|ムJ・“・

Lェ こ夕́

～
メ 」 |い |メ |ム く` Al日

`ム
→JコIJメ |

`[20J19J18]Fj:ヽ 勇 L」|げユlf,いJIorj脚 |・ 1饉出IJゝ 6“浄 6ュ片■ J出 ツ|

J`1、 ハ、ハミ1ムJぃ)L」1山 1ム L、 ぃム、LぃJッ |に138リユ」し ごい国は えユ|こ唐‐メメ卸|』≒ 区

な プ
～

じ 国 1札L"望 Ⅲ J`ぃり 脚 ´ 」|■早 |げj｀勇 国 IJ∴
=‖ ■

ヴメ 」IJ∴
=‖ JヽこJJ ll-1111、メ 山LタツIJ勺Ⅲ ツ|´|―メ ひ^ム 」 |り■ ひ 」 |
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ψり|コ1山いLツ ム,…1ヽ脚 loい メメlιわ。yssθ五い_漁 ♂り脚 |メロ|:1-」り、
.」メロ|ひ国IL」 |♂ 尋メ|

。(♂り|」■)よ口 |(MRS)+夢 1コlヴ麹 l LJll:5,w'

(&/4rJr) !.!s+Jl.r.ro il"t .ll eJi

こ し(24)≒ 脚 1己J

6.3× 102 1.5× 108 ●
占iυ 二

`θ
″

9× 10ツ 1.5× 108
*6」

峰中

3× 102 1.5x l0E 0こ lυ Ps.aeruginoso

6× 10' 1.5xl0E 6‐

5.1× 104 1.5× 108 0こ 1」 Pん ″2ル

“
b〃お

4.5× 10 l.5× 108 6_口Lり出」

2× 104 lOEx I .5 ご占lυ Pr.valgaris

2.3× 10リ 108× 1.5 5_口Lり出J

1× 10D 1.5× 10° 0こ l」 A.haumannii

9.2× 109 1.5× 108 6ル

5.6× 104 1.5× 108 0こ |」 /。″ルのカル

3.3× 10 1.5× 10° 6ル

2× 10」 1.5× 106 ご出l」 S.morcescens

2.1× 10 1.5× 108 3ル

2× 10J l.5x 108 ご出|」 Stuph.uureus.

4× 10ツ 1.5× 106 3_口Lり
^“
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神メlψりL口 |

」いり
`ゎ

りo時,

神 腱 ひ国 |(MRS)上 ロリξ
J^｀ ^1‐ 】 lυLL IJ■

び
IJ」 J[14]」ヒ ヽ

βαθガ′νs szι′′′お,dL FIメ 去二1-14、メ |ぃ刃 |。t`ム・ ml」 椰
嵐漱ムlJ`κ′θbsJθ′腸ψ。,E.θο′JよoJメ 甲 神口||メ卸|」 S′″力.α″θクs

ヴリ1■」1山いJlツ ムヽ'… 11E.θοん路JⅢ夕
“
許 りⅢ螂子、メL Zι .″力α

“
″οsνS IJ■
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こ
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"S力
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い Lい メ

…
ヴJ‐ 劇 い L♂ H‐ 岬 1脚 |… こ り 出 リ

“
,ヽ1く)日 |

こ」 ‖ヽ 諄め|[24]【 "ふ ツヽ饉  五b.gαssι″J い脚 年■■コ|ム L゙」10こ≒ 1ム ムLI

.Jヽぃツ1凸yt」 ム、…A‖ Eσο′j り_メ|。い 〔斗ギLi夕IL

卿
`JIメ

冽1出IJ● 山 ´ Zう。gαSS″JЧ脚 メ メ lc■ |メ け為興 |メロ |

.為山が|ザ Jl→」1凸いЧ」ゞ ムギ“
」|

リ メ 」1出|′ J響 ♂ Zb.ySsθ′′い脚 メ メ |♂|メ 岬 |メblげJ。

い
|メ ご い 出 メ L 

ψ
i。分 」 F工 ご

国 に ■ J`神 メ lfメ ■ 1出い甲 ゝ ム Lヽい 五‖、メ 郷

こ
LIげ 上 い い へ■島メ |こ |タツ|←■争上181ヽ

'こ

卜が _ギ |こLI♂
Fヽ

ミ1・
“
ム‖

区 `(がりい札 Lllメ )3メロ 1札い 亀りL♂ りいい 。し

`」
い響ツ興 |

J P″ .ッレ:gα″お りP″.“ルαbj′lis 山 夕ヽ』 タリJI″夕 iこ tユiメLFヽ ´上ミメ

‐ Jc郷 ″夕ゝ 曝 、LL凸ツ」口loL山戸 J`♂ りヽい し い` St叩力.α″θ2s

押 御 I A・ αθr電′″οSα  ノ S“ακθsθθηs ♂ 夕 Li.札Lll

山1=‐ ^‖ o“
こ
出 |“ル Ц押 ぃじ山メLI壺 JIメlc■ Pyocyaninり Prodigiosin

`♂りいいメ郵出出し」|♂極メ
IItti理諮ぶ樫せ1黛鏑

い脚 |`」1井 出 |_ォ げL Zι.gαssθ″′いJ■ メLJ分 6メ|メロ1山LIメ |め |

～

メ ‐ ,い 1酔 ■ L■ ■ ル IJCが ミヽlJ J分 凸 |り饉 |」LJメ し3JoL生必 メ |

助θε力α″οηθθS 3去‐てコ|」 じ斗■メLぬJ‐J[25]Lヽり 1`こ ``メ i
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1く】1砕 し、ぃJ“lζ■
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りヽ邸 ヽメ」|なメ 1許 んι.yssθ″JL漁 ♂|リ メLの。メい いひ
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が
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～
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～
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出 し J it・L`り≒餞 1ゝ与J■ ξ
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L)メ
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1、 ⌒ ■_‖

ご
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6メメ |,メリい´6メメ I Zι.gαssθ′ハ ィ■ ♂
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ABSTRACT
The study was perfomled to isolate and identitt the Br夕

`θ

ノわ ■om chicken dropping in vanous

locations of Baghdad city.Two hundreds and Яtt samples werc collected■ oln droppings of nine

locations.

3″夕θθ′ル麓olates had been suttCCted to the mo甲 hological,cuhural,biochcmical and serological

examina」ons for identiflcation and bioサ ping.

Results obtained could be summarizcd as fo1lows:

1¨  From(250)samples Ofchicken droppings,(15)isolates(6%)gave poshivc results for β′″
`θ

ノル .

The becteria was detccted in seven(Out Ofnine)10Cations of Baghdad.

2‐  3/夕θθノル αbθ′′雰 isolates was more common than 3′ 1777θ′′′ι用おwhen(9)iSOlates(60%)were

detectcd.Bloサ pe number(ninC)Wasthe mOst iequent,fo1lowed by nulnber(■ ve)then(Seven).

For 3た 177θ″″″sお the biotypc number(One)waS the most fl・ equentthcn number(threc).

3¨  AH β″γθθJ/a isolated were totally sensitive to the Tetracycline,Streptomicyin and Tobromycin.
For each ofNeomycin and Chloramiphenicolthe percentages ofsensijvity were(93.3%),whne

for Cephale対 n,Ewthromycine,Colittin and Ampicilin percentages of sensli宙 ty were,

(66.6%),(53.3%),(40%),(13.3%)respec」 vely.
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さ ί1ま

L工■ り Llい 争 こりL～ 脚 |。い IゝJメ
`工

|り 4`」 こ
jt41い

こメ 1戸J許出 |

中 りヽⅢ 出 云` ■ヽ・..|夕i■ Ⅲ 口 1午」JI上Lリツリ IⅢメ |ボ い 出 OJ l出
お」 勺ル 37』LJ■

`■

り こ戸と■ LJ≦JI Jj」 F」
|り

`|ム
ロJF、

ミ1.J・ (5)♂ J【LL

勺ズ ロ |」 勺_絆劇 1山Lメ |・ |♪L争 ul● |ノ己 劇 IL■ ごll_t∴ 仁 L48-24

.(6)甲いヽ 角メミ汁SIリ

248上」勺JL 30 4→り■

`■

ツ|【 1́1ヽ スヽ J出Ч脚 IJメ ≒JノL」|りKIムぃJFヽ
ミ1.J

与 リリIJ～ メぃ」|■ 1と ハヽJじL烙 1ム 1・ 1 山、い 1凸ツタ ひ鍔二出
´

エリ 。4●L

≒Jノロ |りKI L」
♂

出 リゝコ |″ いス1`(7)び
ゎ J t4KJ社か 夕■ 1山L押 IJ

8A41e256り IJい ■ J■
t‐ 11`ス｀

洋 `や
tJ ・ヽく▲

メ｀L」IJ J… り」螢|ヴ」 スヽAじLげ JL」 |

6」 e30り ♪ ヽ J≒
〆ふスヽ

♂
1働′訪あ α′わたα′sり い |工 )|夕 (14-7)

。(LL 24
6L」1出 IJ、 スハ1勺

口 1山ツ_メ |ムコ 1ヽ いヽ Jぃ |¨3

こ房占ご3L準‐出|:ひ 6い ICコ IJス ^ぃ こり 18」 勺
“
房■ヽコI CLツニ

"出

|スコ 1ヽ い、 cL“澤■二|

″ノ男 響|メ |」 み押tぶ♪ Jり■ IJ ι勇 LIメIJか りし ″
ぶ り勇 出 IJ″ぶ L勇■ IJ

メL■→ (7)♂ り JL学 ニ リ。メh」メ リKI L・JG■ しFリツ|～メ呻 P井4り IJ

`´
r‐jJ斗井 dヽ」

`い

Lゝ|≦」 ●|・` lJ。 )01 JKゝ1許
fリメ

`JIこ
Jリメ 1己rd1 0.1

243」 137■りゃ め■ ツ|〔 ヽ
・

ス
リ (μ さ ξ

“

|メ17)も_メ1出 IJヽ ス』

“

|メ |

.甲口 |り饉 ツ|ど 出 リメリ詩 甲 甲 1辞ヨLり出 に … 1■L

45



2008`5」●」|`19ヽ 1ヽ ハ!| L,"-ji.Jl eJJe 4l+.

覆 画 19び出 |

勺_貯劇|,り |い a訊1ミ 』
ごメリI LIJ」 壽 り |タナ』 。メ 6リエ 18-

出 Чメ 」 |り ヽメ ■ |こり |ぃ 。工 o響 =L´
エリ 山 1｀ こヽ‖.HJ♂

甲 ■ Ftt J● 畠 J、メ
|

.(1)」 Jヽ ひ区

J夕
…

 PsθνJο″ο4αs αθ″ツgJ″οsα  lJ氏J。メ ●」夕 J夕 ´年

む燿ロツタなり|」 (%16.6)J夕 ■■E εο′Jヽメ郷モ轟出ツ_井 亀ゝ J(%H.H)
さ壺モ戸 (%33.3)●ツ丼 札 」(%22.2)J去

…

Sar″αttα

“
α″εθsεθ′SIN

oS′ηりわθοθθνs α
"rθ

2s」

`θ
bs″′肋′″θク

“
ο4Jαひ

Иψ θrgJ′ル s脚 。メ 山ツタ (%16.6)な
"J去

´
逃 凸 メ` 釧 Ⅲ 」 い LI

.R力″(ηクsJ Pθ′θ′′′Jク
“

げ→げ さ」。ナ1(%5.5)増タリ

。(%11.11)J_井
…

Cα″冴励 α′bJσα″s3メ 。J■ ●」>ぅ

ハ ン リlυ
“
)」 lbυふ ぃ 電りう劇 1凸Lメ」 |ジ 仲 出、メ |ヽメ ロ |こり |:1-JJ、

伊  %
18と,■‐

11‐a

凸り_メ |。エ
1、 ハt,1ム]

」Jタコ1勺メ■コ|● ■ヽり|

11.11

16.6

22.2

33J3

33.3

16.6

5.5

5.5

11.11

2

3

4

6

6

3

1

1

2

P seudomonqs aeruginosa

E coli

Serratia marcescens

K Lebsiella pneumonia

Staphylococcus oureus

Aspergillus spp.

Penicillium spp.

Rhizopus spp.

Candida albicans
28 と,■ン出|

娠JL KたわsJθ′わ ′4θ
"″

ο″Jaヽ_ハ J夕 い (8)也峰 J COttOnご LlJ

.c勇り |リーナ」16井 ぃ )Kツ tり1山

"Jツ
与 LJFКツ甲 1凸 IJヽ ■J

ひ 生μ 14回 。メ ♂ 1午コメ IЧ脚 |い
`ハ

1ミ ム
とり |」井 い (5)び

LtJ区

ひ 山 りヽ国 |い
こり |」勢 Fu壺 (4)LI。 山 螂ヽ 劇 |い が ,ナツ|タ リ調 13井

.И IsPargJ′ルs平フ.け■出。J円 Lメ10Kじ タヽツ|ナ‐ナ」18井

こリツ亀 |り」1平 角メ甲 1出ツ_メ |ム中しヽ名 IJぅ `・
1へ 』 |ゝ JJLメ |■い ひ

(%95.5)Jし な JLぬ 分 J(1小 島)ご 口 |こ

"“
J6ヽメ 1山 |」 ・スA´ ムハ1ミ ム

山リメ lcずぃ に」 Klス 1`'P≦
ュが」 IJが

'こ

…ヽふJ醜 二中ツIJごメ毎LIリコ 1山IJ`ス J

。ゝ ご理 由 IJ｀ ス』 ユ1`、1娠JL鋤11,…、1〆 へ
Jlメリι中1玉♪ Jノ」 lJ諄Ⅲ Ⅵ ψ

」 ス`Jこ」_ぃ

。

1.1、
`、

111

46



cil-li;i*ll 4 Periplaneta americ(lna AJ.YI J--r..ll 6JN,is dJ. 'r*,/t L ;SJl-l a! J.iJl u:'a.r+:..nj3 J-r
o.tll : r' it J dJi?

壌jl・■,も

i: q$t JI.rLiaIl
.r-;sSs-+- (G iilQl+*(f ri+.E=q,j (E i;-$$r*(D J-Lj.i-, {C -'i+.i { B .]JEi-rJ! (A

*J+'i

,;-qjr gl:';:e.i *--l-*'1, ,*=-ri, ;* -.lt-'r*i ,1i #Sii ::'-oj' ;+-'..,.r :1- JS-:

も舅」1由IJム▲‖

(Hこ牌崚り亀P(G計
`ゝ

‐ (F■メ

“

り (E碑バル  (D…    (Ca■
・

l(Bハ Llメ (A
rりHり

“
|

燿メ 」1山 IJヽ スハ1｀ c角ンリ|夕・ り」 |ぃ 」りぅ」 |～メ 軍 |■V」メ I Ll・ Ⅲヽ :1-出

が りJ出 IJ ttyl出 IJヽ スス1出yメ |い■lc糾|■口 1仏」日 |`メ 。1出

ヴ
』 仏 J口 |ひ Jメ」|")ふ ム出IJ'ス J。早 JI押 IJム‐t“yl JI醜

嶼 い し

神 いL～メ 」|ゝメ ■ |●り 1山LIメ |ひ ≒」 |●υ饉 |工J`辱 」1.ハ 1リ
メ 卸 ld工 |

午 〃 yュ メ |シ 厖 yt甲1凸い 夕 |こLl c■ 早■ 国 出ヽりJ中」
16.‖ れ ぃL‖ も りtal

。(10,9)1.ltム‖

LメLご 山IJ・ スム‖よ基 l ιPt≦メ」リコ |り 諄 いyl Jぃ二L出メ |メIⅢい ´

J(12)」 (11)≦ |`4‐ 1ヽ いヽ 出 yメ |とぃ 出 KJ仏 |メ lt´ ヽヽ1勺
メ 卸 1山yj」|´

JJ」 ひ
～

ご
Lい 1出 t44.諄い

yl Jム ス
メ 勺メ |ヽJ邸 |ヽ ス

リ 腱 山 IJ・ヽ
41メ

|

…
メ |ヽメ Jい ■Lツ|メ ♂ ご|プリ|タメ 16メい41・ L olトリψ」|♂ |

こ井 メ ||ゝ み ヴ」|り 1山1ヽお.11“ ^‖ ξ 融ェリ1辞ヨメ |い なム 出 脚ヽ IJ

。11ム
1▲り|り 名口|り」|ひ |ゃタ

」ハ1｀ ^ハ 11

l- Rueger,M.E. and Olsen,T. A. .Cockroaches as vectors of food
poisoning and Food infection organisms.J.Med.Ent.vol.6.no.2:185-
I 8e( 1 e6e)

2- Ruhland,HH.and Huddlesson,l.F. The role of one Species
Cockroach and several species of flies in the dissemination
Brucella .Am. J.Vet.Research.2,37 | -37 2(1 9 4 1).

‐
００

００

８０

７。

６０

５０

４０

３０

２０

１０

０

ヽ

ｆ

ｆ

０
　

０

47

聞 薦 森  ‐         |‐ |‐      角

ゴ
ゴ



2008`5』」 |`19｀ 1｀ ^il 与 ム 」11■ ‐

3- Watkins, J.and Sleath, K.P.Isolation and Enumeration of Listeria

monocytogenes from sewage sludge and river
water.J.Appl.Bacterol. 5 0 : 1 -9( I 98 I )

4- Okeke,C.N.and Ugnani..H.C. Isolation of Exophiala Jeanselmei from

but guano. J. appl.Microbrol. 6 :97 -98(19 8 8 ).
5- Al-Marjani, M.f. Study of Extended spectrum B-Lactamases

Producing Enterobacteriaceae i s olated from co ckroach es (P er ipl an e t a

am er i c an a) in B aghdad. Al.-Mustan siria. J(20 0 7).

6- Greenwood, D.; Slack, R.C. an d Peutherer, J.F. Medical

Microbiology. (Sixteenth ed.). Churchill Livingston(2002).
7- Baron,E.J. and Finegold,S.M., Baily & Scott,s Diagnostic

Microbiolog,t ,( 1Oth ed.).Mosby,Company, U.S.A. , pp. 687-

6e1(1ee8)
8- Cotton,M.F. ;Wasserman,W. ;Pieper , C. fheron, D.; Tubbergh,

G.;Campbell, F. ;Fang ,C. and Barnes , J. Invasive disease due

to extended spectrum beta-lactamase-producing Klebsiella

pneumoniae in a neonatal unit: the possible role of cockroaches.

J.Hospital. Infect.4a( 1 ): 13-1 7(2000).

9-Qenan, A.M.;Viera, C.T.;Go ld, H.S.;Carmeli, Y. and Bush,

K. SME-type carbapenem-hydrolyzing class-A B-lactamases

from Serratia marcescerzs strains.J. Antimicrob. Agent. Chemoth.,

44(t t): 303 5-3039(2000).
10- Raimondi, A.;Sisto, F. and Nikaido, H. Mutation in Serratia

marcescens AmpC B -Lactamase Producing High Level

Resistance to Ceftazidime and Cefpirome. J. Antimicrob. Agent'

Chemoth., 45(8): 2331-2339(200 I ).
11- Naumiuk, L.;Baraniak, A.;Gn iadkowski, M';Rybak, B' and

Kur, J. Molecular Epidemiology of Serratia marcescens in two

hospitals inDanzig, Poland over a 5-year period. J. Clin. Microb.,

a2Q): 3 1 08-3 I 1 6(2004).
12- Livermore,D. ;Canton,R. ; Gniadkow ski, M'; Nordmann,P';

Rossolini,G. Guil Arlet,G.; Ayala,, J.; Luzzaro,F'; Poirel , F' and

Woodford ,N. CTX-M: changing the face of ESBLs in Europe , J.

of Antimicrob. Agent. chemoth er. 59(2):1 65 - I 7 4(2007).

48



2008`50J」 i`19 1ヽヽ
^!| もメ出コll"■‐

ム1、 ハ
」メ 14■ 、LnKり 1山LLぅ 脚

`脚
1中 1ヽ バ ハツ1亀IJぬ

ひ一ヽ 工‐C■し

・ りヽ 1戸 F押|■挙 L`J」 二 ¨̂ヽ

2008/6/18こ調ユ!山が い L‐ 2008/4/12と習出い 出 で聾りL

ABSTRACT
Thc optical absorption coefflcicnt , rclative density measurements and
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65mol.%Na2B407¨ (35-X)%Pb304‐ X%V205
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P205~Pb304~V205 ぶ 凸国 』

Mol.%o VzOs content Relative densih'
5 5.226

10 4.824

15 4.422

20 3.819

25 3.082

2008`51き口|`19ヽ tヽ ハ:l もム」||"与

jJl ..-s-r! i,rdil i-iEsll i-itjsll

2B407… Pb304-V205)建→いメ||≦脚 榔 1亀国 1●しぃ ::2-」J■
pIIol.%v2C)5 COntent Relative densitv

5 4.181

10 3.947
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ABSTRACT
Fourier transform imagine pupil function can be performed to determined

the intensity distribution in the point spread function, the position of first three

minima and maxima are also determined for a multiple-telescope array. Theoretical
results are presented where the resolution of this system is equivalent to a larger-
aperture telescope system, and offer some advantages including reduced weight and

volume, and reduced cost.
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ABSTRACT
Thc lnteracting Boson Modcl has becn uscd to describc thc nuclear structure

of medium and hcavy nuclci.In this rescarch version onc(IBM-1)WaS used to flnd

outthc values ofthe energy levcls and γ―transition lor thc CIround,Beta and Gamlna

bandsin Er(A=158,Z=68)isotOpes.

The Back bending phcllolncna and thc momcnt of incrtia for this isotope has

bccn determincd using Hybnd(VMI― IBM-1)and vMI models.In our calculations

thc back bcnding phcnonlena accrucd at lπ =14+. Thc moment of incrtia l was

calculated for each even― cvcn spin lπ . Thc comparison has very good agreement

betwcen the rcsults of two modcls rclat市 e to g―band,β―band and γ―band.Thc
moment ofinertia has no eibct on the β‐band・

The results of these t、vo modcls have been compared Ⅵ/ith available experilnental

data and wc havc good agrcement bct、vcen them.
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[8]:督 ĹIバJ(o+)ヴ J」 |め■ぶリツ|●りJJ(N2)ご |」JIこ静 J“脚 |“

N2+h・ V→ N2++e  .。 (7)

0+十 N2→ 0+N2+   。(8)

Ⅲ J3。し|… Ⅲ  (N2+)鮭勇夕■|ごトリJ出 oメ |こLy_ハi(卜螂 」LJ
[8]。(NO)に勢トリメ |■≦りIJ(N+)ψυ」|いJ脚loメ|ぃ 11｀ ふ11

砕 メ |い Jメ |●メl cLI JI。メ ♂
|●光 国 い |ひおメ (6-2)」J却 IJ

。(Fl)ム :L｀ A♂
(N2+)

勺,Lメタリ| |夕|lι→リメ出|●夕| :Erl g).oGj :3- dl\

NO+h.v→>NO++e
N,+十 NO→>NO+十 N

N* + NO + NO*+ N
O*+Nr-+ NO++N 広1ヽ .キ11Ⅲメぅ」

`|
1.8x10‐ 02++N→レNO++O l*;!;ll ,,,1t_! irlcl

Nr** Or ) NO* + NO ij.;lt ,:,i'iJi irLel

1.4x10‐
lυ

 x(300/Te)υ Nzn+O+ NO++N 嘲 IⅢメるJ。 |

N*+Or+NO*+O lj..i:Jl ,:Ul.,;'l 6rLcl

4.2x10‐
′
x(300/1「 c)り

6) NO*+e-+ N+O

*h.v-+ Nr*+e
2.4x10‐ N*+No-+ Nz*+O

O*+Nr-+ Nr*+O

85



2008`5。き口l`19 tヽヽ ハtl bム」le■
～

6ΔLIム 1ムこ ム上L夕 評  (Nダ)彎■夕■|ご磨卜J」国|●タツ Jゝ=長ョツ1山光 L LI

び
出Ь」 (35-2)増ぬLAllひ 区 (0)ヴリユ|こい ぶ り` |ど 代LL゛ ふヽ釧 |“メ

●L ll・ J`I。ゝ ひ 札 り 1出し出りゝ
ム、mll t41`(Fl)11■ 1ム い 神 口 1山し出リツ|

♂ 0メリ||ゝ CLLムムLメ 壽 (N2+)凛メ |ご猿トリ」口|●リツ J)―ム |`ム ‖ムa

が
釧 |。出 り|ぬLIよ ぃ 出≦」(34-2)亀。LAllひ 区 (02)砕メ 1僚ぶ リツ|

[5]:■ツ1亀上劇|ひ ι口|

N2++e→ N+N   。(9)

凛 メ |い J脚 |め IJ)― J」 |うメ ♂
IⅢ手JI山光 国 |げ■ (4)JJ却 IJ

。(Fl)ふ L｀ Aξ
(N2+)

～
“

メタリ|(Fl)'1ユ ム`
ひ Cヾ2+)心 j`騨 |こか J“口 |●夕|」ゝ―ユ 1凸光 饉 :4-JJ■

社 Lメ
´ (Fl)鳥

L｀Aひ (0+)ヴ J」1己い壼も |`●メ|こLゞ Ⅲ メ111｀ ス‐J。 |

凛 夕||い うい 10メ |り (0)ヴリ」1醜中≦リツ|ご〃 出‐ ヴ
」|ム .`I｀ |」thl山)し饉

脚 oL411ひ 区 (0)ψりJい ‐ ≦J】 ごナ」1醜毬1尋工 JI亀 tユ|(N2+)

[5]:ごリツ|

N2++O→ N2+O十    。(10)

0+h.v→ 0+十 e  。(11)

山り四りd=饉 (Fl)'1■
ム`
ひ (0+)fJ」 |ごント≦リツ|●メリ J― yl山光 饉 LI

JJ■」|´ 云ヽ スヽ
メ

`メ
1山光 LJム tヽ 、■|■

“

j6ΔLI← JI亀LIム ｀ヽ 、JJ出 |

11鳳 △J(0年)ヴリJ静 ぶ Jy●リッ Jュ_ム しヽ こ
Ly色 光 L〆 ■ fJ(5)

。(Fl)

Nz*+O-+ NO*+N 1ヽ 彙ヽ‖(ぶメ
`」
`|1.4 x 10-''x (300/ Te)'

itヽ 、哺IⅢメ
`。

し|
++02~) NO++

NO
Nr**e-+ N+N1.8 x l0-' x (300/ Te
*+O-+ O*+9.8x10~lZ x(300/Tc)

Nz*+No+No*+Nz

≒メ島」Jり 1(Fl)21L｀ 4♂
(O+)皇型

」la中≦ Jり |●曖IJ:烙‐出IJこbl山 )‐ Li:5‐

り・`ハハti (げnよ 国|をデ ルし 占 出 |な´ ″国 |♂

O+h.v-+O*+e ごメ IJ」 |

12 9.8 x 10-rz x (300/ T.)''" Nz*+O-+O*+lt{z ふヽ ,im」出 |

12 Kl O*+Oz-+O*Oz* 11、 、J」島|

つ

“
K2 O*+Nz-+N+NO* i;;lJl,,,,tt_.;i irtcl

3x10~lZ 6++NO-+N*02* igll ,,,1r.tj6rtol

つ
４ 4 x l0-rz x (300/ T")' ' O*+e-+O+h.v .r-ctd)l rl-iYlirLol

86

り
｀̀ハ ^ti (げnょ国IL〃 出し ″国 |な響 ひ9饉出|こJ

12

3x10~1・

10 メ釧 |。日り16上

12
ムヽ `J」1島

5x10‐
lυ 11、 11」L“



J」山 tL‐ 6=´ ヽリメL_メメリI Fl llLi^ひ 広ヽ・r'り 1山LメリIJ)・ぃユIJこし16)‐Lとジロd£九よぇ」たoL」1山 |ジ■」|

出。分 」さ‐ Jげチ

福 国 IJび出 |

Jご山 る こり 4L_t」 IJヽプ メメゝ|ぅぃ 卜 凸 Lぃ J〕Lぃ な 脚 1出Lt」 lt・ ヽ̂ミ 1.j

llL、 J～
メ Ш I出し Lリツ|り ヽ メ 1山 |。

・ メ |ぃ 出 与 国 |』 1出Lり|ふ 【゙薇Aふ1」

山)0国|こ〃 ごb)・L■J・・ヽ 戸
“
J。 (2000-1999)、デuニメbメリゝ |ぃ Fl

亀 |」う
♂ Fl ll■ ム`

♂
3｀国 1出し♪ IJ〕L出 し こ

LI″ コ押 |り ｀■ り|■り |

出ツ。Lll」ヽ ぃ 出 ムJ出ゝ L411ふ 戸 ひ よ ≦ ♂ |～脚 |り 午 レ国 1山|メ |

」・
出 さ ヽハ ioい ´ メ ■ 甲 ||■ 桂 Lム ヽヽスリJ出ヽ 。ノ 亀1‐ 1-ゝ |♂ 与 ぉり |

J日 リヽ メ ■ 丸 夕 |こ井 L♂
`ぬ

分 メ 1出Lメゝ 」)―二 IゝJこ Lマ|♂ じヽ o■

.[13]山L出リマ|ど ぃりjメ 、い 0‐メ

(Fl)11鳳
ム
♂

6ニロ 1凸LタツIJ)、 ハJり
こ
L!6)LLこ 〃 凸DしL甲 1｀ ぃヽ

´

(BraCe,LoH and ぃ が 4・ニ メ |ヴ釧
り‐ い りlc与」 い亀1・ 1・ nソIJゝ い

1`´ 6Jメヨソ16りい ｀ Jう 中1い ヽ` ム_1」 1租上 コ|メ≒
`」

IJ[9]TheiS,R.F‐ 1978)

許 ム 1と yl´ (400-130)`控 出し出」 ごしり じLメ |ン メ |ムJL辞 L
亀国 IJ(ル メ )餞 メ (h)♂ リツ|い が t4● メ リ ♪ |ム1鳳 ひ 静 中 み Lし

げ
劇 |こLOIも二

♂
ム`ヽ̂国1出り 出 饉 :J羹 醜」 IJ‐

3(ル
)も、 メ ■ リメ Sソ

よ 」 ぃ 出 ≦Jメ ゝ 墨 Jぃ ぃ メ 出 ♂ |■ 1ゝ出り 出 |ぃ oゝ口 IJ｀ ■ 国

戸 ♂
IJ oJメリ16J♪ ヽ りう甲|-4L_国 1和J‐ ‖ L口 |■贔、り |ス

=・
・-ld.メ ヽ

[9]ひ 。光iξ リメコ|リユリ|ひ脚 1学―仏|メ |

Te=1051+(17.01 xh… 2746)x exp(-5。 122x10‐
4xh+

6.094x10‐
12x Ne

3̈.353x10‐
14x h x Ne)

.。
(12)

`」
(Fl)11■

lJ(島
)こ JNIう。メ IJ(h)と出リツ|い さSIL口 |・押 |り1.・ ヽ

戸
」

7)ひ二 |■!Fメ|●LL J)ム Jヽデ 」り |うい ●しい J〕Lい 出 ムJJ■ Ⅲ L

山Lい ぃ (Ne)■ 」JSソ 1亀国 |´ 甲 1`・ヽ
´

出 Ь ‐ J(LL・ 7 JIは い

。年 |`ユ 1ヽ スリ 1亀:潤1島■ 」ゝ ひ■メ 1山 |。。メ|

Ne=0.0124 x f02 x 1012 
‐3(_ル

) (13)

許 」ガ 劇 (12)亀。Lll♂ も J出ソ1亀国 し と
出り` |い が 戸

ハ ス
チ ´

“

リ

塾 ■ ‐ りヽ 出ツさL♂ 評 |ふ ´ リメ ´ 」
日いJ●Jメ リ16J♪ ヽ Jう 戸

」ゝ 島 し こ
LI山光 饉

とプ 出ゝ し 甲L・ 1`為 |り』 ふ ひ "ぃLLメ ム戸 ♂
IJ

い |メ3●いJ出ゝ LAllふ 」井 亀 |りo´ ひ J(Fl)1lL｀ ム
び ｀■ り1由LJゝ

(a,b,C,d)2 JI(a,b,C,d)1ぃ JtS'IJ出 |夕」 1名IJゃ 。■脚 IJ■日 |

ひ Ⅲ り́1山Lメ IゝJゝ贔 IJ⊂ LI出光 饉
とプ 山光 LAl■日 1山1脚 |ひh」

みい」J出|●メiり しぃJJ出 |ビい≦り|●メiJ ttjコ 1醜■ぶ Jゝ |●メi(ノbJ(Fl)云
`L｀

ム

げ りIJ oL出 |)」Ⅲ Jゝ |ム 1・ 口`IJ脚 リ ヴメ 1醜ぃ壼SJゝ10メi JI亀Li凛 jll

●メ ●光 国 |ふ
こプ 凸光 L戸 JL」 年 JIメ|」3(Ⅲメ し Ⅲ Ⅲ し

"し翠メ J。」 ´ い り ‐  (07-08)を国 |ぃ L JJゝ |り甲 1出LLひ 祖 .し

3ナ 脚 贔 メ||ゝ

“

うメ リ(12-13)社国 |ぃ Lひ 轟 lx週 1墨」´ いメ 11^K

もメ」 1凸|メ」 |:LIメ 〆 .(18-19)ス・ t」1醜いL。 1ヽ ぃス11山LL Jゝ 二

`メ
1

い ♂ |」
(Fl)ム

織 ム
♂ ｀■ り1出Lメ IゝJ)L出 IJ cLI出光 出

とプ 山ゝ L41

塁 」 年 山光 LAll o早

～
り脚 |が1甲L.ヽ J〕た ぃ 出も ヴJ脚IⅢ甲 |♂ Lメゝ

87



2008`51出」1`19 1ヽヽ ハll bム コll"‐

●」K,Jリツ|●」K),L」|_浄LI J〕L出 K山光 LAllふ kL≦ ごユ1神口 IFJI J

リロIⅢ串|い ■ り1渉用 Jゝ ●」Kメ JX"L‐ JJヽ‐ムく
← い ,♂□|

。早 社 lrl脚I LI`酔メ メ■ ♂
□1醜脚 井 i」ゝ 凸ゝ Lllふ り島 ♂

|

脚 丸 踊 イ
鮮 撚 翠 節 」軍 右 ぶ ポ |

.げ」し ,田 IJゝbヽ事 碑
〆ヽJj山 ゝ L411ふ 戸 JL♪

J)… JJこ LI"亀 J多劇 |■甲 1山光 国 |こ〃 山光 L評 J■ J」
凸LL J)ム "lυ井

“
J`"し縣 句時」 1出しLJ)ム (Fl)1lL｀

ム
ξ

｀ t」1山もり |ゝ

J)ヽ ム.JJこ LI山lた饉
と、〃 ●ゝ L評 ´ 6ぬいjトリ』 ≦ .6J」出 |も |≒J甲Jメ |

.げ」 りい idXい ●ぶ
し ,t劇 |り詳 iJゝ (Fl)鳥

鳳 ム
´ 毎■ 」 凸L夕ゝ

88



7,00E_00

,i:::|:il:

1 1三 自2CIE Qこ

・ヽ
   5,。 0巨、。。

380E-08

o 2 4 6 8qr,orf,0..trrr 12 14 16 18 Zt)

+O2++E=O+O

rl:i isr^.3y q-::r,-rfYl Fl Gt-:^ J {J+jJ-ll eugYl J)-".;l J elnl dJ).cln tf Cr)-U 4PlJl d:l $ill
6r-l+ JC!-J,JJt

(Fl)11鳳
バ
ひ (02+)砕メ 1酔ぶ JWI●夕IJ)― Jι LLン ル ロ

″
口 |,却|:1-t邸

-02+L岬

一０
●
切
ｎ
ソ
〓
０
｝

１
■

、

絆

ヨ

ら

700E-03
0,00巨‐00
5.00E‐08
4.00E・08
0,00E・ 0ロ

200E-06
1,00E・ 00

0,90E十日0

3   10   12
(hOur}凸 μ`

1日 JillJH“ 1出 l

言
一郡
詢
Ｅ
ニ

週

う

、

譜

月

■

6.60E・08
650E-03
6,40E‐03
630E‐ 03
日 20E‐ OB

6.10E・00
日00E‐OB
5.90EttB

5_30E・ 08

れ。叫恥112

蝙ヨ
■
言
Ｊ
詢
Ｅ
単

コ
■

ヽ

＝

650E‐ 00

640F-08

620E‐08

6.00巨 ‐03

5.80E・ 08

slr,orrlot-;, 1o

-02●
“

耳 LI

89



2008`5さよ」|`19ヽ
'ヽ

^tl bム 」ll■ ‐

」
'1:話菖il          P
1旦 :眺」|

6.20F‐ 11

0    2    4    6    8   .10   12   14   10   1B   20
(hOLJ『 )こ助

"

―
N2++0■ NO++N

ミ宙[酬[:||

馨翻
810E_11

I tn"trfforro1z 14 16 18

―
N2● 40呻 NO++N

690E-11

日20E・ 11

N2++0=h10申 十「」

600匡‐11

820E-11

8 p,ol91sro 12 14 16 18

―‐―N2+40口 NOキ +N

L議呻1出lfJJ)NO+)こ 層■Jリエ釧 mヽく
」 ●夕|こ協!ょ螂 Lン ふ L41″田 |ジ脚 |-2:榔

(Fl)'lLlム ♂ (N2+)砕 メ |む争」脚 |●堺ゝJ夕 IJ〕 ― スリ|よ出

90

8胸
.』月中112 ● 10 18 20



-+-i{O++6nN+0
1,20E‐ 07

1,00E・ 07

日̀00E・ 00

0,00E・ 08

4・ ●OE・08

2,00E・ 08

0_00E400

rlriJirr.,jyt-l:--r-:p)l Fl liti.J4J,+Jll cJEdl J>--;r :6$l cr)cU:Lls)'l*l+1-ll cll $ll
&.rF -r 6Lr* -l */J.

(Fl)聾贔
ひ NO+)。 →Jメ |■≦」 ●夕I JDし出 |よ出 し タ ル ロ

ψ
日 l,国l:3-榔

1・ 15E・ 07

100E・ 07

050E-03

900L-08

850E・ 08

--*.NO++gr[rl +Q

、い  μ
l

110E,07

6.50E― DB

8    10   12
1hOur)餞JI

0 2 4 6 3ぃ酬l跡 憎 ‖
“

格
"

一
NO十 ■o二 N4・ 0

91

0     2     4     0     3    10    12    14    16    1島     '0

lhOurl Ciメ :



200865。さ」1`19ヽ tヽ
^11 L,"-j:*ll p3b il-

7 ooE、 12

0,40E‐ 12

ttrsour){,$ 12 14 16 18 20

喚 iご■ f」り (O+)fメ lι卜 ≦夕 |ぬicL!ι tt L〃 出 LAl´日 |メ 1:4-榔

(Fl)1lL｀
ハ
ひ 02+)砕 メ |い Jメ|の｀コ 出 」〕L出 り|よ出

6,70E-12
g 6€58.1t

I 4 e aor-rz-a^
? H o,s+E-re

,*{ f a.soe-rz
E S.45E-12
*l e .eor.t e

6,35E-1?

8ぃ。ル メ  ‖ 
“
 博 "

=主
」壁三二_p=0+十 N2

6.30E・ 12

640E_12

Ept""rl&rr, 12 lt

N2++O=O++N2

i「鰭菱
1二よ詰目:

6.45E-12

540L‐ 12

no,lPtor,"

―
N24+o=o+■ N2

92



J■ ヽ
“

ιメ ヽJL」 ,yl Fl ll■
｀̂ひ 1ヽ い

り 出L夕｀IJゝ
“

二 |,cLI凸 光 も
とP山 ゝ 日 午 L」 1山|夕」 |

山。分 Jこ ‐` J♂チ

(Fl)云 `Lllい (O+)fりJ酔 ぶ り` |●メIJ〕 ― Jよ Lと ン ル L41″口 |ジ脚 |:5-榔

`団
O++orO+h,y

1,5口E・ 12

irOE‐

12

1雪
DE-13

000E,00

|ユ }

o 2 4 0 0伸 。」8中 掟 ‖ 16 1日 20

130E-12

105巨・12

-1--O++g=Q+fiy

Ot+g:O+h.v

二Tl,25E-12

、:書 12」ビー12

1二
1,15E‐ 12

110E‐ 12

iIII
l二 145E・ 12

1.10E・ 12

品our)ユい 12  14  1G

--{-Q++6=Q+f1,y

う
、
フ

（
Ч
ノ

3    10    12    14    16    10    20
{hOurl■t■

3    10    11    14    16    13    20
lhOur)」」



1.00E・ 07

:JI:|::::

111::::[:::
3_00E‐口0

6ぃ。山る10 12 ● 15 13

---{-N2++eENtN

2008`5■よ」|`19ヽ tヽ
^ti

1{,"-j3sll ilJo 4l+-

仰

ひ 02+)凛メ |ふいJメ |●タツ」 出 )コ 到 |よ螂 L〃 出口 ´ 口 |,国|:6-出

(Fl)'lLiム

+N2++g=frl+N
960巳.0日

B60EЮ日

(b}

・

ワ
‘ 6伸

3Ⅲ}却 曖 ‖ 協 ・  20

一
N2++e=N+N

9,00E‐ 08

880E08

品。叫島

囀
「
ら
書
３
■

ｏ
巨
ニ

コ
■

ヽ

諄

9,60E‐ DB

9140E‐ 08

9,20E・ 03

000E-03

8130E・ OB

串BIE・ 08

| コ 4 6 
品。u■ル112 14 16 18 20

94

12    11    16    q8    2Cl



rl-ririr.r."jyq;r.1uy;:Yl Fl iil-.=+i3.+jl crU3;Yl J)--;l _l 611"1 
c,)-G; L-r-o)-lJ+Ul 6lJ:,i:ll

6le o-L* o .jc
J. J!. J 9J

JJU..Il
l. Hunsucker R. D. and Hargreaves J. K., ,"The high-latitude

ionosphere and its effects on radio propagation", Cambridge
University press. (2003 )

2. Mouala, K., " The ionosphere over Iraq and its effects upon HF radio
waves communication (1988- 1990)", Technical report, Space
research centre, Baghdad, Iraq. ( 1990)

3. Recommendation and reports of C.C.I.R., Geneve, Vol. (VI),
Rep.(725-2), pp. I -3. ( 1986)

4. Bank, P. M. and Kockarts, G., "Aeronomy", pdrt B, Academic press,
New York, pp. 124-150. (1973)

5. Philips, L. F. and Marray, J. M., "Chemistry of the atmosphere",
Academic press, New Zealand, pp. 5-11(1975).

6. Rishbeth, H. and Garriott, K., " Introduction to ionospheric physics",
Academic press, London, pp. 87- 125(1969).

7. Stubbe, P., "The F-region", Atmospheres of earth and the planets", D.
Reidel comp., Dordrecth, Holland, pp. 269-280(197 5)

8. Torr, D. G. and Torr, M. R., "Chemistry of the thermosphere and
ionosphere ", J. A. T. P., Vol. 41, pp.797-839(1979)

9. Brace, L. H. and Theis, R. F." Density dependent electron
temperature model (1978)", NASA/ Gddard space flight center.
( I e78)

10. Garvillano, R. L. and Forbes, J.M., ," Solar-Terrestrial physics",
Yol.24, D. Reidel, Dordrecth/Boston, Lancaster. (1983)

1 1. Timothy, A. F., Timothy, J. G. Willmore, A. P. and Wager, J. H.,
," The ion chemistry and thermal balance of the E and lower F
regions of the daytime ionosphere: An experimental study", J. A. T.
P., Vol. 34,pp.969-1035. (1972)

12. Torkar, K. and Mandfridrich, M., ," Tests of an ion-chemical
model of the D and lower E region", J. A. T. P., Vol. 45, pp. 369-385.
( r e83)

L-l-Ei r Irlri.r 4+r" g-js -f-yfYl 4+tl +JlJClt \!-3ilt J;rii " rr.-:l ..1..'s ,rro .13
(2008) . Jl \t (a{ J"-jisll i*t } ll-erJl i-,lS' ;r+'"+L

95




