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publication of his manuscript in the journal. Four copies (one
original) of the manuscript should be submitted. Should be
printed by on the computer by lasser printer and re produced
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again with the manuscript.

For manuscripts written in English, full name (S) of author
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Both Arabic and English abstracts are required for each
manuscript. They should be typed on two separate sheets (not
more then 250 words each).
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Probiotics on hemolysin production of Acne Pathogens

Kawther H.Ibrahem AL- Bajelan
Depth .of Biology College of Science.Al-Mustansiriya University

Received ll I 112008 - Accepted 5 I 1 I 12008

i,a)ijl
Lactobacillusacidophihts,Bifidiobacterium e:lijJl eil:-., eJ" .U 4' .9>lll i-lJJl '-'l'^i
'6.31 (Sacchoronryiu, boulardii and Saccharomyces cerevisiae) L$lbifrdium,
Fropiontbacterium acnes , rlJ4 air*l i++!l i..Li-: ,-rLr.ill ,,,- di++* qlg oF urJ-iY F*lt

. Staphylococcus aureus and Staphylococcus epidermidis
q-,;rS+l MRS)iXtJlLL-JYl *-t ol;Fld:.rox rr++Yi.J€lletjll .+ dt-l-!t -,;$U ge u;S!J

.?37 ;1re+:t LL 48 ip-bs 6Jii Dti (;l;tl GYEP-r dl$)11.1-"ts

cr- a-pYl el..rll .,Jc ,.slJ'r<)r.ll !A-l Saccharomyces boulardfii+"il g;t1 iE dlj.:ll sJ+Ll

ql Saccharomyces gsvsvis jctsi)+,*;,d;l ! L^* (p2,p3p4,st2) i*ti 4+Js+ll &YjJl cJ$

LlJill 'lii.l +tS+ltcrY-.,*Jl,JS .o -fU

ABSTRACT
This study includes cletecting the ability of probiotic filterates( Lactobacillus

acidophilus, Bifidioboclerittm bifidium, Saccharomyces boulardii and

Socciaromyces cereyisiue) on hemolysin production of acne pathogens especially

gram positive bacteria included (Propionibacterium acnes,Staphylococcus aureus

and Staphylococcus ep iderntidis).
To deteit the effect of probiotic filterates on bacterial enzyme production,probiotics

were grown in glucose yeast extract pepton media for yeasts,De man Rogosa Sharpe

broth media for lactic acid bacteria with incubation period of 48 hrs at37c.

The results showed that lactic acid bacteria and Saccharomyces boulardii

observable eff.ect on enzyme production especially (p2,p3p4,s2)isolates while

probiotic(Saccharomyces cerevisiae) didn't exhibit any effect against other bacterial

isolates under this study.

INTRODUCTION
Probiotics (Greek:Ibr life)are commonly defined as mono-or mixed

cultures of live microbes that,when applied to human or animal will
exhibit a beneficial effects on health to the host.These beneficial effects

include disease treatment and prevention aS well aS improvement of
nutrients digestion and absorption(1).Probiotics can be divided in to two
groups:bacterial microorganism used as biotherapeutic agent include

Lactobacillus acidophilus,Bifidobacterium bifidium and Enterococcus

faecium ,while the yeast like Saccharomyces boulardii and

Saccharomyces cerevisiae were used as a second group(2).

The physiological effects related to probiotic bacteria include the

reduction of gut pH,production of some digestive eqme and

vitamins,production of antibacterial substance e.g.(organic
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acids,bacteriocins,hydrogen peroxide,diacetyl,acetaldehyde,lactones)
and lactoperoxidase system(3,4) .

The aims of this study was to detect effect of some probiotic filterates
on hemolysin production of bacterial causes of acne.

MATERIALS AND METHODS
Bacterial Isolates:
Clinical isolates were collected from medical hospital.
Clinical isolates were identified at the laboratory By classical
microbiological methodes (cultural,morphological and biochemical
tests),to confirm our results by using API STAPH system for
staphylo co c cus isolates,APl20A system for propioni b acteriurn isolates
according to (5)

Probiotic isolates:
Acommercial brand of ready powder of probiotics were used :(
Saccharomyces boulardii,sorrhoro*yru cerevisiae (baker's
yeast),Lactobacillus acidophilus and Bifidiobacterium bifidium) from
college of science-Al mustansiriya university.

Antibiotic Susceptibility test:
Antimicrobial agents susceptibility test by disk diffusion was performed
by the procedure recommended by the national committee for clinical
laboratory standards(6).Interpretative chart for disk diffusion tests were
described in the current national committee for clinical laboratory
standards documents(7). The following disks were used:
C lindamycin(2Mg),Erythromycin( I 5Mg),C iprofl oxacin(5 Mg),Ofl oxaci
n(5Mg),Piperacillintazobactam( 1 00Mg),andCefotaxime(3 0Mg)
andAmpicillin( I OMg) (arepresentative disks from oxoid/England).

Determination of the inhibitory effect of probiotics on enzyme
production
Yeasts(Saccharomyces cerevisiae and Saccharomyces boulardii) were
grown in GYEP broth for 48 h.at 37c .Lactic acid bacteria were grown
in MRS broth for 48 h. in anaerobic chamber at 37c" .cells were removed
by centrifugation at 3000 r.p.m/I0 min and supernatant fractions were
sequentially filtered through (O.22pmpore size) filters then concenffated
to 3 folds by freeze-dryer.Pathogenic bacteria under this study was
grown in nutrient broth for 24h. at 37c".cultures were adjusted by using
Mcfarland to adensity equivalent to 107cfu/ml and 0.5m1 was added to
tubes containing 2ml nutrient broth and 2ml concentrated filters
individually.the tubes were incubated at 37c" for (6,24)hrs.each tube
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was plated on bloo d agar using streaking method then incubated for
24h. at37c .

Haemolysin production :

The haemolysin production method was used to determine the
production of haemolysin enzymes by the clinical isolates as described
bv (8 ).
The result was considered positive when the clear zone around the
colonies on the blood agar appeared .

Note:AB blood group were used to detect haemolytic activity of
pathogenic bacteria.

RESULT AND DISCUSSION
Out of twenty two of gram *ve bacteria obtained 9 isolates were

identified including 4 propionibacterium acnes, 3 Staphylococcus
our e us 2 s tap hy I o c o c c Lt s e p i de r m i d i s re spectively.

The antimicrobial agents susceptibility test of the isolates were
performed against 7 different agents including :Ampicillin (AMP),
Clindamycin(DA),Erythromycin (E),Cefotaxime (CTX), Ofloxacin
(OFX),Piperacillin T azobactam(TPZ),and Ciprofl oxacin(CF).
Our results (table 1),that all bacterial isolates considered in the present

study were sensitive to ofloxacin,cefotaxime,piperacillin tazobactam

and ciprofloxacin, while they revealed a resistance to
clindamycin,Ampicill in and Erythromycin.

OFX=ofloxacin,CF=ciprofloxacin,E=crythronlycin,TPZ=piperac‖ lin tazobactam

Table‐ 1:Antibiotic Susceptibili″ Test OfISolated Bacteria

搬  □ 日 □ □ 日 □ 回
2ασ″θsl    S   S □ □ □   [コ  [亜亜コ
P.αε″θs2   S □ 国 □ 回 □ □

P.αθ″θs3   S □ 回 □ 国 □ 国

P.αθ″θs4   S □ □ □ 国 □ 国

&α
"″
第l   S ESコ  R E玉

=][亜
コE玉

=][=亜
コ

&α
"″

θγs2  S ttSコ ERコESコ R 匡亙コE=コ
&α

"″
郷3   S ESコ  S E玉

=][=亜
コE至

=][=亜
コ

&ψ′ル 7りりっ′ι′isl  S □ 国 □ 国 □ 国

&ψ′ル″J赤2 S  S □ E亜コ匡亜コE至コロ

,DA=cHndamycin,CTX=cefotaxinlc,ANIIP=ampicillin
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Our results in table(2) showed that concentrated filterates of probiotic
exhibited good effects against enz1yme production under this study by
losing it's ability to produce this enryme especially
(p2,p3,p4,st2)isolates under 6,12 hr. incubation times.

In the same time there was no effect by L.acidophilus filterate on
enryme production of (pl,stl,ep2) hence clear area around colonies on
blood agar appeared belonged to this isolates compared with other
bacterial isolates. Hemolysin enryme is one of the most bacteria
(virulence factor which can destroy cellular membrane of RBCs ) and
can be secreted by pathogenic bacteria forming pores in the plasma
membrane of erythrocytes through which hemoglobin and or ions are
released(9).

The same result came from the other probiotic inhibition
Sacchoromyces boulardii on (p2,p3 and st2)bacterial isolates by lacking
it's ability for enzyme production .Nevertheles other bacterial isolates
were not effected (table4).the ability of yeast to produce proteolytic
enryme with molecular weight(54 kd) . Kagan (1983) reported that
Sacchoromyces boulardii produced inhibitory materials which was
acidic protein in nature like bacteriocins secreted by bacteria(10).while
vidon et al.(1986) found that in the presence of Sacchqromyces
boulardii decreased adenylate cyclase activity appeared (11). in the
other hand,Buts et al.(1986) reported that concentrated preparation of
Saccharomyces boulardii exhibited high surcease activity and very low
alkaline phosphatase activity(12).while bifidobacterium had aliule
effect on hemolysin production especially on pl and p2 isolates
(table3) .Bifidiobacteria spp produce proteinous compound called
bacteriocins which had essential role of inhibitory activity against
bacteria.(13). Saccharomyces cerevisiae filterates did not exhibit any
effect on hemolysin production by all bacterial isolates ( tables).Parasad
and Gandhi(I987) reported that lactic acid bacteria produced lactic acid
which increasing inhibitory activity directly on pathogenic bacteria by
alternating its metabolism product to produce antibiotic under acidic
conditions(14) in the same way,Gilliand(1989) reported that
Lactobacillus acidophilus produced three type of antibiotic with small
molecular weight was acidolin,acidophillin and lactocidin(15). In 83

isolated cultures of bifidobacteria and 34 isolated species of Lactobacilli
the activity of acid formation and the antagonistic activity with respect
to Escherichia coli, Klebsiella pneumoniae, Staphylococcus aureus,
Enterococcus faecalis, Clostridium perfringens have been tested by
Postnikova et al.(2004)(16),while Feighner and Dashkevicz reported
that lactobacilli are responsible for decreased bile salt hydrolase activity
in the ilea of bird (17)

0 '
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Tablc-2:E ffect of L.aciclophilus filterats on tion.

Bacterial
isolates

E nzyme production(hemolysin)
Before treatment After treatment

6hr. 24hr.

P.acneI + + 十

P.acne2 +
P.acne3 +

S.aureusl + + +

S.aureus2 + +

S.oureus3
S.epidermidisl
Sθρider′ 7Jグ′s2 + + +

Tablc-3 Effect of B.bifidiurr filterats on enzyme production.

Bacterial
isolates

Enzyme production(hemolysin)

Before treatment After treatment
6hr. 24hr.

P.acnel + +

P.acne2 + +

P.acne3 + + +

S.aureusl + 十 十

S.aureus2 + + +

S.aureus3
S.epidermidisl
S.epidermidis2 + + +

Tablc-4 Effect of S.boulardii filterats on en on.

Bacterial
isolates

Enzy me pro duction(hem o ly s in)
Befbre treatment After treatment

6hr. 24bt.

P.acneI + + +

P.acne2 +

P.acne3 + +

S.aureusl + + 十

S.aureus2 + +

S.aureus3
Sθρ′滅θ7・η2J″りSノ

S.epidermidis2 + + +
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able 5:Effect of S.cerevisiae filterats on On

Bacterial
isolates

Enzyme prod uction(hemolys n)

Before treatment After treatment
6hr. 24hr.

P.acnel 十 + +

P.acne2 + + +

P.acne3 + + +

S.aureus l + + +

S.aureus2 + + +

S.aureus3
∫θρJグθ″″′グ,sf

S.epidermidis2 + + +

The Effect of Inhibitory Substances Produced by Some Probiotics on hemolysin production of
Acne Pathogens
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a.-)ill
,5JEJI J,{-ill d 4i-14+Jtll ,rj,il*.J crl3r^" i."-i. Jli.i- e. dil J.+ Jil (100) i-l}Jl '-'t-':
d*+)l +ClLtil..Yl O.c, , i.i<ll eA diljt)l g;.; r.1. d*Jt crti;e ga J .2006 ptJl e.
i--,jll ,",+ )l lj+lYl ,t-,:it ,triil $l*il '-+iill el '+liJ"L-jr H. pylori t+ r1lJ 6rt--b.ll

o ,+L i+r.ll .:Ll-Yl qlu Oi+ LlJall eJEj sJ+Ll .(%12) H. pylori l,-A Lr-)l lirill
i++-9Jl Ll-Yl ,:Yr*. rJl l-llll o-r+Llj .i+'lrLlt i-l*:jl *J t-d. -;iSt irc'tr tl iel--bjl \rr
6r:lrjj i++J^ll4+l*Yl u:Yr*o gli-l_.pJl s 'tLlll . (4+) d--jJl &Lo rle ,JcYl -r-Jl ,"J. -l

.,JJS-J| .P;^r Ll-)l

ABSTR /lCT
Data from 100 children, aged from less than (>l to 5) years admitted to Al-

Alwyia hospital in march 2006. serum sample were taken for the whol children for
detection specific antibody response for H. pylori infection by enzyme linked
immune sorbent assay (ELISA). The positively rate of H. pylori was l2oh . the
study showed a predominance of bottle feeding over brest feeding among different
H. pylori positive group and the study showed that the positivity rate of H. pylori
reach peak level in crowding index (+4). Our results support that the positivity rate
of ^FL p//ori tended to increase with diabetes mellitus.

INTRODUCTION
Helicobacter pylori a species of genus Helicobacter is a curve or

spiral Gram negative Flagellated organism (l) It is Found only of
gastric epithelium .Its regarded as a pathogen and induce pathology
through motility and presence of adhesions proteases , phospholipases ,

Cytokines , Cytoxin and urease (2).
H. pylori colonies the gastric antruitis in 90-l00Yo of patient , with

duodenal ulcer , over 7lYoof patients with gastric ulcer and half of
patient, with non-ulcer dyspepsia (3).

Healthy person younger than 30 years have prevalence rate of about
lU%in developed countries and about 80% in developing countries
Where those over years Have rate approaching 600/o in developed
Countries and about 80% in developing countries. (4) High Prevalence
was repoted in institutions and families of infected children. (5) Thus
increasing as socioeconomic deprivation and crowded environment
were identified as risk factor . (6) H. pylori is most likely transmitted
from person to person and water supply source may be a risk factor
infection (7).

8
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The study aimed assessment of age, f'eeding, some disease, crowding
index. Associated with Helicobacter pylori infection in children pre-

age-school.

MATERIAL AND METHODS
Study population
Data from (100) children aged > I to 5 years admiued to Al- Alwyia
hospital. Sera sample were collected and tested for H. pylori IgG
antibody. And using structured questionnaire
Lab. Methods
Serum sample for detection specific antibody against H. pylori were

taken and stored at - 20'C until testing. The .FL pylori specific IgG
antibody were detected by ( patella ( R) H. pylori ELISA) .

RESULTS AND DISCUSSION
As shown in table. (1) there was predominance of bottle feeding over
brest feeding among the different H. pylori IgG antibody positive
groups.

In-this study the positively rate of H. pylori lgG antibodies positive

subjects tended increase with age (4-5) years as shown in table (2) . And
reached peak level in age group (2-3) years

As shown in table (3) that the high infection seen in children living with

Table-1:Distribution ofChildren to the rnilk feedin

Table -2:Distrubution of child 'en accordinq to the

>1 30 30

1‐2 22 22

2‐3
０
０ 8 16

3-4 12 12

4… 5 4 16 30

Total
う
４ 88 100

crowded family.

9

Age group IgG l/. Pl,lori Positive
o,'
/tJ

igG″″″″′ド|こ

=iv,|‐ ‐‐‐‐% ||‐ ‐‐‐‐‐||  |||‐ ‐‐‐‐|
ITota「 %|



Table -3:Distribution of children according to the crowding index

Vol. 19, No 8,2008
Al- MustansiriYa J. Sci

In this study the positvity rate of H. pylari also increase with Diabetus

mellitus childrenthan other diseases Shown in table (4) .

-t

The greater predominance noted in bottle feeding over brest feeding

amo;g differint H. pylori positive . this result similar to some previous

studie-s ,they founa iLat breast feeding longer, than 6 months may be

protective against H. pylori infection antibodies from breast milk (8).

ihis migtrt 6e due to passive immunity by anti- H. pylori antibodies

from breast milk. (9)We noted a high infection in years of age (a) to (5)

with a sharp increase between (2) and (3) years of age while Totle-r
study found the prevalence of H. pylori increased significantly with

age (P 0.0001 ) (10) , (l l).
,&d ulro we found inat ttre positivity rate of H. pylori prevalence of the

infection in diabetics patient, and an influence on metabolic control.

These findings u.. g.n.tally explained by the impairment of cellular

and hormonal immunity in diabetics. By the reduction of both

gastrointestinal motility and acid secretion and by the effect of ahigher

Iecretion of proinflammatory cytokine attributable to H'pylori gastri

infection it setf (12). On the otherhand other study have described the

H- pylori infection is a common infection in diabetics who are not

having metabolically controlled hyperglygaemia and these are

individuals who are colonizedby H. pylori infection in gastric antruma

(13) . Some of the variables associated with infection directly or

Table -4:Distrubution of children to the different diseases

10

Different disease IgG 1L pylori positive
%

IgG F/. py'lori
Negative

o
Tota1 0/0

pneumonla 2
つ
ん 14

Diarrhea 8 8

Kidney inflammation
つ
ん 14 16

Hepatitis 20 20

Diabetes Mellitus
０
０ 18 26

Other 26 26

Total 12 88 100
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indirectly the hypothesis of person-to-person path way transmission due
to promiscuity :being achild in afamily with more than one child and
also , through not independently , sharing the same bed with parents ,
time of bed sharing withparent , longer than 24 month, ffid initiating
collective life earlier than shcool age . Avery strong body of
evidence exists showing that promiscuity particularly family over
crowding (large number of offspring and bed sharing) is associated with
H. pylori infection in child (14).
In Conclusion our study found that breast feeding longer than 6 months
was negatively associated r,vith FL pylori infection .these association
support person - to - person transmission both ways the prevention of
H. pylori infection in childhood may lie on family planning and on
promoting prolonged breast feeding and the immune response in
diabetes plays a major role for H. pylori infection.
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ABSTRACT
For determing the antidermatophytic activities of aminophylline tablets and

theophylline capsules against three isolated species of dermatophytes, colony
diameter and dry weight methods were detected. Isolated dermatophytes species
were: Trichophyton mentagrophytes var, mentagrophytes, Trichophyton
mentagrophytes var. interdigitale, Trichophyton rubrum and Trichophyton simii).
Depending upon colony diameter method, aminophylline tablets showed more
efficiency than theophylline capsules for the inhibition of fungal growth at 4.2
mg/ml. Both theophylline drugs exhibited less effects for prevention the groMh of
tested fungi compared to pure theophylline.
Dry weight assay showed that more significant effects of theophylline drugs was
due to restricted fungal growth at low concentrations with small value of MIC
compared to that observed in colony diameter method. Statistical analysis exhibited
no significant differences (p<0.01) could be observed between theophylline drugs
and griseofulvin.

INTRODUCTION
Dermatophytes are special group of pathogenic fungi that have the

ability to cause superficial skin diseases called dermatophytoses or tinea
[l]. Traditionally, infections caused by dermatophytes have been named
according to the anatomic locations on the body, e.g., tinea capitis for
ringworm of the scalp [2]. Dermatophytes have the ability to digest
keratin protein for obtaining sufficient nutrition. Since the skin, nail and
hair contain a high amount of keratin, these specific parts are usually
easily colonized by dermatophytes than those other parts of the body
[3]. Dermatophytoses are often considered to be the most important
diseases relatively to other infectious diseases of skin because of their

つ
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widely distribution al1 0Ver the world and in all agcs.Rccently,

dellllatophytic infcctions have been incrcascd among various socictics

around the world duc to ScVCral factors rclating to the wholc hygicne

state of susccptiblc person,such as immunocompetcnt condition of thc

bOdy[4].

Theopllyllinc and its Watcr‐ soluble der市at市 c aminophyllinc havc bcen

extens市 ely uscd in the trcatmcnt of asthma and othcr pulmonary

disordcr diseases, such as chronic obstructive pulinonary diSease

(COPD)for a 10ng pcriod of times[5,6].TheOphyllinc has more than
Onc cherYlical derivative which has the samc therapeutic action.

Aminophylline is oftcn onc ofwcn known dcrivative oftheophynine。

It is synthcsized from m破 ing thcophyllinc with ethylencdiamine(2:1)

[7].Over thC ycars,usagc oftheophylline as curat市
c therapy for as■ma

has fallen from favor duc to development of β2‐ antagonists compounds

that rcadily become flrst‐ linc of drugs for curing most kinds of asthma

[8].For obtaining vary therapcutic applications of theophylline,sevcral
fomulations of drugs that arc containcd pure thcophyllinc or its

dcrivativcs as sole structural COmponent in these drllgs have been

produccd,such as tablets,capsules and syrup[9]・ After administration

of theophylline,its thcrapeutically lcvels in plasma should not be

cxceeded 10‐20 rml[5].

E)ivcrsity of thcophyninc f。 111lulations dcpcnds on the cfflcicncy of

thesc synthctic products to maintain constant plasma conccntration of

theophyllinc within nollllal rangc for along time.Computer simulations

潔 蹴 1ltttn∬首

ri臨
∵

p町‖
“

ねЫaS∝ Capsul∝,whぬ
.10 mg/kg cvery 12 hours,would

maintain plasma cOncentrations within the desired therapcutic range

[10]。 S10W―rclcasc thcophylline drug can achieve acccptably ttablc

lcvcls of thcophylline in blood for about 60%in asthmatic children

whcn thc drug is OCcasionally administercd evcry 12 hours[H].TO

prevent exccssiVc doscs of thcophyllinc, monitoring of theophylline

lcvels in the body must continuously be perfolllled,cspccially with thc

耀

iTdttT:辮
T籠 紺 蒻 鯖

i漑
蜘 晶

S蹴
詔 :::

thcophyllinc for ncxt mOming doses.Thus,thcophylline levels can

bccomc higher during thc day comparablc to thoSc of the night[12].

Releasing  of thcophyllinc  from  uncoated penets  is  icquently

cOmpletcd within 20 min,While rclcasing ofthis compound iom coatcd

胤 ittWm器 1貞
鮒 脚 1∫ IWProgrcssiVe dcvclopmcnt of ing`

antifungal drtlgs cncouragcs thc Scicntists to investigate the more

qualifled agents that havc spccial advantagc characters.An acccptable

14
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explanation to fungal resistance may be related to three categories:
Reduction in the penetration of the drug into the cell; Modificat]on or
degradation of the drug once it is in siie the cell; and changes in the
interaction of the drug with the target enzyme in fungal cells [ia].Nowadays, dermatophytic infections can be .rr.i by utilizini many
pharmacologic drugs. They contain synthetically two principle-groups
of antifungal agents, including azoles (clotrimaiole, ketoconuroi". .t..;
and allylamines (naftifine and terbinadne) tl5l. Higher cure rates andslower treatment courses courd be observLd 

'with- 
topicar fungicidar

allylamines than with fungistatic azoles [2).In a previous study, theophylline confirmld to have antidermatophytic
activify after testin g in vitro and in vivo 116l. Theophylline formulations
may alter or mask the antidermatophytiC activitie, of pr.. tt eopt yttine.
Therefore, in order to confirm the persistence ability or tneopnytiine in
drug forms to inhibit the growth of pathogenic fungi, two .#.oriy
available theophylline drugs are chosen.
The goal of this study was to evaluate the inhibitory effects of twotheophylline drugs, including aminophylline tablets and theophylline
capsules against some species of dermatophytes.

MATERIALS AND METHODS
Isolation of fungi

Scales of scraped skin were collected using scraper from patients
suffering from dermatophytoses after clinicall| diagnosis at 

^Morjan

Hospital in Babylon city. positive scales *.i. identified by direct
microscopically examination with 20% KoH to detect of fungal hyphi
and- _conidia U7l. The samples were cultured on Sabouraud,s
cycloheximid-chloramphenicol glucose agar media [1g]. This medium
Y/as 

prepared by mixing the following composition:'20- gm of glucose,
10 gm of peptone, l5 gm of agar, 0.ig* oicyclohexi-]0, o.o5 g, oichloramphenicol per one litei of distill water. cultures had been
incubated at 25-28 o c for one week in incubator (Memert, Germany).
Diagnosis of isolated Trgi was performed depending on morphological
and some biochemical criteria U9, 201. rhe isololted specie, ,i.r.,
Trichophyton mentagrophytes ior. mentagrophytes, Trichophyton
mentagrophytes var. interdigitare, Triciophyion rubrum and
Trichophyton simii.

*X-::tt:"y "f ll.:plvlline was purchased from the factory ofArabic Drug Industry (ADI, Iraq). TheopLylline capsules (Theorin iooffig, the united pharmaceutical, syria) 
-and 

#inopt yitire tablets(Euphillin 175 mg, Domina pharmaceuticals, syria) were converted to
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powder form by sterilized Mortar & Pestle. For elimination of any

possible additive materials may be added during manufacturing of both

i*gr, total concentration of, each pure compould in the drug (as

,,.itio, by producing company on the sheet of the using drug) was

based for preparing of various concentrations of each drug.

AntidermatoPhvtes assav

The standurd, ."If,id-tublished by NCCLS for testing the effects of

antifungal agents against dermatophytes are not documented until now,

becausJ of slow grJwing and othel factors related to this group of fungi

1211. So that, tio typ.t of methods were used to determine the

antifungal u.iiriti.r oi ttt.optrylline drugs. Each of them has been

include-ct mixing of theophyliine drugs at various concentrations with

the media.

1-Colony diameter measurement
Colony diameter method, which was described by Ozg6nen et al'

[2001] 
-1221, 

was used to determine the antidermatophytic activities of

utt t.ri.O materials. Different concentrations of specific compound were

mixed separately with melting Sabouraud's glucose agar (without

cycloheximid-chioramphenicol) in sterilized conical flask. Mixed media

*u, porred in steriliied Petri dishes. A disk (9 mm) of old fungal

cultuie that grew at 25-28 o C for one week was formed using cork

porer. In thelenter of Petri with mixing media, one well (9 mm) was
'performed. Each well was filled with a disk of each species of !ngi'^Cultures 

were incubated at 25-28' C for one week. Average of two

perpendicular diameters (mm) of developed colonies were measured'

2- Dry weight measurement
Dry"weigit of fungal colonies grown in Satouraud's glucose broth

was performed as deicribed previously by [23]. Various concentrations

of t;ted compounds were separately dissolved in Sabouraud's glucose

broth on a sterilized conical flask (250 ml)'

The 2 X l0 ' conidia/ml (counted by haemocytometer) of old fungal

growth was inoculated in each conical. Cultures were incubated at 25-

i.g , C for one week. Grown colonies were filtered through Whatman

No.1 filter paper. Isolated colonies were dried in oven at 60 o C for two

hours. Dry-cotonies were measured as dry weight (gm) using sensitive

balance (Sartorius, BL-2105, West Germany)'

Macrodilution rnethod of the National Committee for Clinical

laboratory Standards was performed to determine the minimal

inhibitory concentration (MI-) of theophylline drugs [21]. Minimal

inhibitory concentration (MIC) of highly effective of tested compounds

16



Al- Mustansiriya J. Sci Vol. 19, No 8, 2008

was determined by decreasing the concentrations of these compound
those compounds until they reached the minimal effective concentration
by mingling those compounds in Sabouraud's broth media. Media
containing compound was inoculated with 0.1 ml of fungal culture (2 X
10 3 cell/ml, counted by haemocytometer). Cultures were incubated at
25-28 o C for one week. The absence of growth around disk of fungal
isolates in media after incubation was recorded as MIC.
Three controls were used in this study, including 0.5 mgiml of
griseofulvin (purchased from ADI, Iraq), theophylline and media free of
compounds (control).

Statistically analysis
Statistical analysis of results was performed using analytic variation
method (ANOVA) at property value (0.01). All experiments were
separately repeated three times with trireplicate of each concentration.

RESULTS AND DISCUSSION
To determine potential activities of aminophylline tablets and

theophylline capsules, two practical methods had been employed.
According to colony diameter method, fungal colonies of all tested
species were completely prevented to grow on media containing a 5

mg/ml of aminophylline tablets. Inhibition of colony growth was also
significantly been shown on medium with lower concentration (3

mg/ml) ofthis drug.
In contrast, formula of theophylline capsules exhibited less capacity to
inhibit fungal growth. Restriction of the extending of fungal disk that
inoculated on medium with either 3 mg/ml or 5 mg/ml of theophylline
capsules after incubated at 25-28 o C for one week could be observed.
Statistical analysis confirmed these observations as indicated by
significant differences (p<0.01) after comparing with control (free
media) (table 1).

Both of theophylline drugs revealed much less adequacies as inhibitory
agent at lower concentrations in contrast to pure theophylline. Complete
inhibition (zero) of Trichophyton colonies could be noted at 3 mg/ml of
pure theophylline that was mixed with culture media (table 1).

The results of dry weight measurement of the grown fungal colonies in
media containing each of aminophylline tablets and theophylline
capsules were approximately similar to those of colony diameter
method. Statistical analysis of the results of fungal dry weight exhibited
the suitability of this method to illustrate the antifungal actions of
theophylline drugs. The biostatistician results of dry weight
measurement were usually indicated by significant differences (p<0.01)
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between those drugs and control at a concentrations of I mg/ml and 3

mg/ml (table 2). H-owever, the antidermatophytic activity of both drugs

.o]utA be had a little valuable data compared with pure theophylline,

mainly at 0.5 my'ml.
The MIC of theophylline, aminophylline tablets, and theophylline

capsules had been detirmined to give resulting concentrations ranged

bet*een 1.8 mg/ml ,4.2 mglml and 6.8 mg/ml respectively (Table 3).

None of the tested drugs revealed a significant difference (P<0'01)

when they were .ornputid with griseofulvin at a concentration of (1

mg/ml) by using the two methods.

In recent years, list of antidermatophytic agents have 
. 

been

extensively incieased and most of them are synthesized by insertion of

azole gtorp in their chemical structure. Development of antifungal-

resistant dermatophytes to the most important antifungal agents has also

been reported. Tertinafine is a synthetic allylaTin. derivative with

antifungal activity mainly against dermatophytes [24]' In other stu{Y,

the resrilts obtain;d by the broth macrodilution procedure revealed that

minimal fungicidal concentrations (MFCs) of terbinafine for sequential

isolates of fiichophyton rubrum apparently increased during the course

of therapy [25].
According 

-to 
ihe results, aminophylline tablets showed the ability to

inhibit all tested fungi completely at lower concentrations compared to

those of theophylline capsules. The unique differential character

berween theopiryiline and aminophylline is the highest solubilrq of

aminophylline in water contrary to theophylline t9]. Thus,

urninoptylline in tablet form can easily dissolve in culture media with

greatei rate of homogenizing distribution among the components of the

iredium. Therefore, th. pottibility to contact aminophylline with-fungal

cells may be very predictable in order to show the inhibitory effects of

aminophylline.
The p^harmacologic forms of theophylline play an important role to

,.r.ul their pharmacokinetic in treated body, including absorption,

distribution, ,it. of action and half life. After oral administration, the

absorption of uncoated-tablet theophylline by intestine had been

completed within two hours, whereas the absorption from sustained-

release tablet was observed through 12 hours t26l' Furthermore,

comparison between two Upes of theophylline formulations,

theo;hylline solution and theophylline tabletsl may actually illustrate

the differences in distribution rates. Theophylline solution is rapidly

distributed with slow eliminated from plasma, while extended-release

theophylline tablet is less distributed resulting in more than 80% of

ttreoptryttine could be determined as systemic available levels in the

blooi [f 01. fi.e to peak concentration of theophylline in the body
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during administration of slow-release regimen was
hours after the evening dose and from 2 to g hours
[11].

Vol. 19, No 8,2008

varied from 2 to 4
after morning dose

Theophylline and aminophylline had not been recorded to have any
antimicrobial activities till now, in spite of the extensive use in the
treatment of asthma and copD for more than 60 years. Theophylline
capsule contains 100 % of theophylline anhydrous, while a-iropt yttin.
tablet contains only B0% of theophylline and the rest 20tr/o is
ethylenediamine [1, 7]. During the manufacturing process, the two
drugs however do not contain any kind of antimicrobial additive
compounds [9].
on the other hand, the results of dry weight measurement exhibited
more sensitive value with better indicator for hindering activities of all
tested materials compared with colony diameter method. Standard
methods described by National committee for clinical laboratory
Standards (NCCLS) to assay antifungal effects of most .o.npound,
against dermatophytes is not efficiency to give real results beside of
difficult application due to slow growing of dirmatophytes [21]. colony
diameter and dry weight methods have been widely used to determine
antifungal effects of many Upes of materials [27]. Large numbers of
dermatophyte species produce condensing colony within li-it.d area on
culture media [20]. For this reason, measurement of the fungal dry
weight must be performed to determine the rate of colony g.o*tn or
dermatophytes in parallel with measurement of extending-diameter of
grown colonies on culture media.
Despite the long history of theophylline in asthma therapy, there has
been considerable uncertainly about its mode of u.iio, in the
management of airway diseases and its logical place in therapy [5].Three mechanisms had been suggested to explain the -oa. 

- 
oi

theophylline action in mammalian cells: tnhibition of cAMp
phosphodiesterase enzyme l2B), antagonism with adenosine receptor on
the cell surfaces 1291, and inhibition of histone deacetylase lHbacs;
[30]. The site of action of the most common antidermatophyiic drugs
has successfully determined in fungar cells. Inhibition or ..gort.rit
synthesis is the main action of various antidermatophytic lgents,
including azole and allylamine derivatives 125,31]. T; giu. u-good
explanation for theophylline activity on some specieJ of dermatophJrtes,
site of action in fungal cells has been determined in previous rtuay uy
proposing biochemical theory depending on the ability of theophyilinl
to inhibit cAMP phosphodiesterase in living cells [16].
In present study, data of tested drugs against dermalophytes obtaining
from the application of two antifungal methods mighi be satisfa.tor!
even those with higher doses of tested drugs, especiaiy when .o*pu..i
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with therapeutic concentrations of theophylline or its derivatives in

asthmatic patients. Usage of theophylline has been declined in last

decades liZl, so the piesent study was performed to evaluate the

potential therapeutic activities of theophylline drugs'

ih. id.u about using theophylline as antifungal agent may consider

unbelievable becausq hundreds of studies have been focused only on

treatment of asthma or any related disease with theophylline without

any sign to its use as antimicrobial agent. Therefore, discovering of
aniimicrobial effects of theophylline, at primary tested concentrations,

can encourage the pharmacological studies to detect more potential

activities of ttris compound. The present study designed to complete the

previous one which was confirmed antidermatophytic activity of
theophylline at in vitro and in vivo levels [16].
In conclusion, aminophylline tablets were more effective than those of
theophylline capsules to inhibit all tested species of Trichophyton and

bottr oi them had shown less effect compared with pure theophylline

and griseofulvin. Furthermore, this study is considered as the first step

in G use of theophylline drugs, besides of theophylline itself, in the

treatment of dermatophytoses. For this reason, it needs extensive

research in the same field.

Table -l: Average of fungal colony diameter (mm) grown on Sabouraud's glucose

ugu, .onluining theophylline, theophylline capsules and aminophylline

tablets with inclusion of inoculation disk (9 mm).

C'ornpotutd

('ortc.
mg ml

T. tt!.:r.!!. wn
wtksNNtt

T. neulxt.
st!&skk 工

"′
う
"`rrr

■
'フ

13″

('ontrol 58± 1 52± 0。 9 30± 1.8 49± 1

Theoplrvlline
0.5 29生 3 28± 1 18 EL 2 2'生 2

1 25± 2 ' 24± 2 ・ 16± 2 24± 1・

b:rse Zet'o + Zeto t Zet'o * Zelo *

Zero    ★ Zero t Zeto * Zct'o *

f[g_o1h1'llia9
c:rpsrrle

0.5 42生 1 4`圭 2 20± 1 36± 0.8

1 2~± 1 26± 1 1~± 3 19± 1  '

21坐 1   ' 21± 1  ' 13 EL l ' 18坐 2 ●

16.5生 2 ・ 16.5EL 2 ■ 12.5± 0。 8● 15 EL l '

単血l,1山迎lr
enblet

0.5 56± 2 4~± 0.8 30± 2 48± 3

41± 1 39± 0。 9 21± 1 35圭 1

15± 2 ・ 18 EL O.3● 14圭 0.8■ 15± 2 ●

Zeto * Zeto * Zero * Zcro *

(lliseorld、 il 12± 1 ・ 13± 0.8= 1lEL O.5・ 11± 1 ・

* Significant differences (P<0.01) between compound and control.

Mean + SD
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Table-2: Average of furgarcorony dry weight (gm) grown on Sabouraud,s grucose

,o;",,*r:""r"ining 
theophyiline, tn.opr.,"yrrin"" .;p;;i;, and aminopirvrri".
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|

(lolnI)。 luld

(-'onc.

lng.'rnl
T. mqft. rwn

w'1!lc,gwJJt:w
T. mufilwr,
;rtts:tljsi!!.t!f. Z“ Fprtfrrr 二 s=■,1″

C'ontrol 3.59 EL O.9 5.21± 1 2.10■ 2 3.50 EL O。 8

Tll,OJA■Lle

b,lse

0.5 0。69± 1   ' 0.「 F± 2 ■ tl.5,■ 2 ' 0。

'3±
0.9■

1 0.55± o.9 0.58■ 1  姜 0.36± 2 ■ 0.48■ 0.8'
0.040± 1   ■

0.041 EL l 姜 0.043 EL l ■ 0.042± 1■

Tlrr_q[rylllry
crpsrile

2.T9EL l 2.66± 0.8 1.3,生 2 2.54 EL 3
0● 51lEL 2   ■ 0.60■ 1  ■ 0.42■ 1 ☆

0。 1l EL 2 '
0。41■ o.9  ■

0。 46± 0.8 ■ 0.053■ 0.5 0.10± 1 ■

{g..ttu;sr{rr-[""!r\r
trblet

0.5 3.27± o.3 2.83± 1 2.19± 1 3.092± 0。9
o,75± 1   ■

0,「 6± 2  ■ 0.20± 1 ■ 0.6FEL 2 ■

0。 ()5± o.5  ■ 0.060 EL 2 ' 0.048± 3 千 0.046■ 1 '
(■iseOflll、 il 0.088± 1   ■ 0.0'0=LO.9■ 0.0'0■ o.8 0.069± o。 9

* Significant differences (p<0.01) between compound and "onttMean + SD

Table -3: Minimal inhibitory cOncentration (MIc) of theophylline,
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(+) growth
(-) No growth
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ABSTRACT
A biochemical study of liver functions was carried out on 158 diabetic patients

and 132 age matched healthy individuals. Diabetes patients were categorized into
two groups; type I (52 patients) and type II (106 patients) moreover,.ach grorp *as
subdivided into those with and without evident complications. Six biochemical
parameters including serum transaminases and alkaline phosphatase activities, total
and conjugated bilirubin and albumin concentration *.r" meaiured in all groups.

The influence of diabetic complications on the biochemical f,arameters
employed was clarified by the analysis of variance (ANovA), type I diabetic
without evident complications exhibited significant elevation (p<0.05i of AST than
that obtained for those with such complications. In addition to type I and type II
diabetic patients with and without evidence complication elutidate signidcant
elevation (P<0.01) of ALP when compared with healthy individuals. Among
comparison of type II diabetics, significant elevation of AST and total ,.ru,i

Al- Mustansiriya J. Sci Vol.19,No 8,2008

bilirubin (P<0.01 and P<0.005, respectively) were elucidated in patients without
complications; whereas, albumin revealed significant decrease (P<0:005) in diabetes
with these

INTRODUCTION
Diabetes mellitus is a group of metabolic disease characterizedby

hyperglycemia resulting from defects in insulin secretion, insulin action;
or both t1]. Several biochemical changes may be associated with
diabetes mellitus. The metabolism of carbohy drate,lipids, and proteins
are regulated by insulin. When insulin concentration is defective; these
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metabolic processes are affected, causing ketoacidosis, non-ketotic

hyperosmolar coma and hyperglycemia, which named short term

complications and can be managed at the onset by the physician [2' 3]'

The activation of polyol pathway has been well documented in

diabetes mellitus. The lens, peripheral nerves, and renal glumeruli are

insulin sensitive tissue. The sorbitol (polyol) pathway is responsible for
the formation of fructose from glucose in these tissues. Glucose

undergoes reduction by NADPH to sorbitol that catalyzed by aldose

reductase. This reaction is followed by oxidation of fructose in the

presence of NAD* and sorbitol dehydrogenase. Sorbitol does not diffuse

the cell membranes easily and therefore, accumulates causing osmotic

damage. The activity of sorbitol pathway is enhanced in diabetes

mellitus as a result of hyperglycemia. The long-term biochemical
changes in diabetes mellitus will lead to the development of micro and

macro vascular complications t4]. The major micro vascular

complications are retinopathy, nephropathy and neuropathy [1, 5].

Numerous investigators have shown that various strucfural and

functional hepatic abnormalities are associated with diabetes mellitus in
different ways [6- 8].

In this study we have evaluated the association of the evident
hyperglycemic complications with the deranged values of the

biochemical parameters of liver functions studies.

MATERIALS AND METHODS
Over a nine months interval 158 patients with diabetes mellitus and

/or patients with symptoms of diabetes mellitus were included in this

study. Those patients have attended the medicine clinic at Al-saader
educational hospital in Najaf. The diagnosis of diabetes mellitus was

confirmed by the estimation of the concentration of fasting blood
glucose and the oral glucose tolerance test (OGTT) in special

circumstances, using the diagnostic criteria of diabetes mellitus that
recommended by the World Health Organization [1].

Diabetic patients were categorized into two groups, type I Insulin
Dependent Diabetes Mellitus [DDM) and type II Non Insulin
Dependent Diabetes Mellitus (NIDDM) according to the age of patients

at the onset of the disease and the type of therapy (insulin or
antihyperglycemic drug). In addition to these data the patients were

asked for their age, duration of diabetes, and the associated

complications. On the other hand, 132 age matched healthy subjects

have been included in this study as controls. Diabetic or control subjects

suffered from any disease that might cause interference in this study
were excluded. The diabetic patients (type 1 and type 2) were classified
into those with and without evident complications. The group of

∠
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patients with evident complication(s) includes all patients suffering
from one or more of the micro and/ or macro vascular complications.
The details of the number, age, and the known duration of disease of
diabetes of the patients in each group are demonstrated in table (1).

Table-1:Details ofages and the known duration ofdiabetes ineHitus fbr diabetic

ith and withouttlents wrth and wi evidence complication(s

Subjects N
Age (year) Duration of disease

(vear)

Mean ttSD Range Mcan ttSD Range

【
Ｏ
Ｑ
ヽ
ト

Healthy
controls

44 20.13± 5.2
r 0.0-
30.0

Without
evidence

complications
17 27.43■ 7.4

I 5.0-
38.0

2.01± 2.62 0.0-8.0

with
evidence

complications
35 31.78± 13.56

16.0-

62.0
12.36±7.4 3.0-34.0

〓

ｏ
Ｑ
ヽ
い

Healthy
controls

88 49。 9± 10.94
０
］

・

０

３５

．

７０

Without
evidence

complications
44 48.75± 8.56

30.0-
67.0

1.31■ 1.65 0.0-5.0

with
evidence

complications
62 54.86± 11.71

０
．
　

・

０

３８

．

８６ 9.54± 8.17 0.0-30.0

Five milliliters of venous blood samples were drawn from each
individual. Blood samples were allowed to clot at 37C" then centrifuged
at 5000 xg for 15 min. Sera were removed, divided into aliquots and
stored, frozen at -20 co until analysis. Alanine and aspartate
transaminase activities were measured in sera of diabetic patients and
healthy individual according to the method of Retman and Frankel [9].
Serum ALP activiry was assayed according to the colorimetric method
of kind and king [10]. Total and direct serum bilirubin was estimated
according to the method of Malloy and Evelyn [11]. Albumin in this
study was assayed by Rodkey (Bromo cresol green binding) method
u2l.

RESULTS AND DISCUSSION
The results of liver function tests for diabetic patients with and

without evident complications and for healthy controls are shown in
table (2).
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and without evidence complications and their corresponding controls'

Subjects

Parametersr

ALT(U/L) AST(U/L) ALP(KAU/dl)
C.S.B

(mノdl)

T.S.B

(mノdl)

Alb

(プdl)

】
０
０
ヽ
ト

Hcalthy controls

N=44
8.5±3.24 10.95±4.1 8.96± 4.28 0.16±0.86 0.63±0.3 4.7士.47

Without evidence

complications

diabetiCS

N=17

12.8±9.04

(14.3%)

23.5± 16.8

(35.7%)

12.75±6.13

(28.58%)

0.35±0.32

(22.5%)

0.99土.68

(28.6%)

4.3土.98

(14.00/o)

With evidence
complications

9.8±5.4

(12.90/o)

18.1± 11.8

(19.35%)

13.43± 7.33

(22.58%)

0.458± 0.3

(35.5%)

0.98土。49

(22.6%)

4.13士.9

(20.0%)

【】
ｏ
。
メ
」
ヽ

Healthy controls

N=88
8.3±3.86 10.8± 3.95 7.77±4.22 0.157土 .089 0.67土 .30 4.7土.58

Without evidence

complications

N=44

10.8± 6.8

(9.1%)

19,3± 12.2

(45.45%)

12.83±9.74

(20.45%)

0.326土 .212

(21.8%)

1.03土 .59

(20.45%)

4.51土.58

(9。 1%)

With evidence

complications

N=62

10.2±4.56

(6.5%)

15.8±6.42

(22.58%)

10.45±4.71

(20.97%)

0.302土 .192

(9.3%)

.81士.434

(9.7%)

4.08土。94

(17.7%)

Liver Bchemical Tests in Diabetic Patients with and Without Evidence CompliCations
Mald,Ibraheem and Dafer

Table -2: Results of liver function tests for the two types of diabetic patients with

^-r .,,i+La,r+ o.,i,lanna nnmnlieationq and their corresDondinS Controls.

Percent of abnormal values

relative to the controls.

These results are compared by using the analysis of variance (ANOVA)'

The differences with P values of less than 0.05 are considered

statistically signifi cant table (3 ).

Table -3: Results of analysis of variance (ANOVA) for the two types of diabetic
naricnrc .vith and without evidence comolications and the control groul

In type I diabetic patients without evident complications, serum

ALT, AST, activities and bilirubin (total and direct) concentrations were

elevated significantly (P<0.005) except for ALP P<0.025 compared to

the healthy controls, while albumin concentration was lowered with

slightly significance (P<0.05). Type I diabetic patients with evident

complications showed significant alteration in liver biochemical test

par€tmeters (P<0.005) except ALT activity, which lended to be

increased non significantly in this group, compared to the healthy

ients with and without evidence ications and t

呻 ALT AST ALP C.S.B T.S.B Alb

目
ｏ
一
ヽ
ト

Healthy and Without

complications
P<.005 P<.005 P<.025 P<.005 P<.005 P<.005

Healthy and With
complications

N.S P<.005 Pく.005 P<.005 P<.005 P<.005

Without andヽ/ith

complications NoS P<0.05 N.S N.S NoS N.S

〓

ｏ
。
、
ト

Healthy and Without
complications

P<.005 Pく.005 P<.005 Pく .005 P<.005 NoS

Healthy and With
comDlications

P<001 P<.005 P<0.01 P<.005 P<.025 P<.005

Without and With
complications

N.S P<0.01 N.S N.S P<.005 Pく.005
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individuals. Among comparison of the result of type I diabetics with
and without evident complication(s), higher incidence of abnormal AST
values and significant elevation (P<0.05) were observed in diabetics
without evident complications. Likewise, such elevations were also
found in ALT, direct and total serum bilirubin but in association of non
s ign ifi cant difference.

Type II diabetic patients without evident complications have
exhibited significant elevations (P<0.005) in ALP, ALT, and AST
activities and in total and direct serum bilirubin concentrations
compared to the age matched healthy controls. The same changes of
liver biochemical test were observed in type II diabetic patients with
evident complication(s) with slight differences in the P values. Serum
albumin concentration revealed significant decrease (P<0.005) in this
group, compared to the healthy subjects. Such variation was not found
in type II diabetics without complications. A comparative elevation of
the results obtained for complicated and non-complicated type II
diabetic patients was carried out. Serum AST activity and total serum
bilirubin concentration were significantly elevated (P<0.01, P<0.005
respectively), while albumin concentration was more lowered in
complicated type II diabetics.

Findings from our present study revealed a significant higher mean
value of AST activity in type I diabetic patients without evident
complications. This could be attributed to the lower duration of diabetes
mellitus in this group (2.01+2.62 year). This could be supported by
negative correlation (r:-0.023, fig1) which was demonstrated between
AST activity (as a dependent variable and duration of disease) as
independent variable in type I diabetic subjects of the present study.

0

l: Correlation of AST activitv
patients.

Duration (years)

with duration of disease in type I diabetic
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However, the same correlation was obtained for the elevation of
total serum Uiiirubin in type II diabetic patients without complications

(duration of disease is 1.31+1'65 year for non complicated and

S.S+*S.IZ for complicated type II diabetics, r:0'2, P:0'042)' The

significant elevation of AST activity and total serum bilirubin values

ob-served in non-complicated compared to those of complicated diabetic

patients can be attributed to the poor adaptation of liver to the newly

created effects of hyperglycemia. For a number of years, there was a

debate as to whether high blood glucose levels cause complications to

be developed or are simply associated with their development [4]'
Several authorities described liver impairment as an established

complication of diabetes mellitus [6, 13-17]. On the.other hand, it was

found that enzymatic and non enzymatic glycosylation of proteins are

enhanced in patients with hyperglycemia [18]. The stimulation of the

polyol pathway was well recognized in diabetes m^ellitus [4]' These two

LU..*ution. are responsible for the weakening of cellular membranes.

According to these data and our findings of the present study, we can

conclude ihat vascular hepatic lesion and the injury of hepatocytes may

proceed other evident complications in diabetes mellitus' Such

conclusion is supported by the indication of Bemua et al' ll9) who

found that the vascular hepatic lesion might proceed retinopathy in

diabetic patients. Therefore, liver in diabetic patients is the fastest organ

effectedty hyperglycemia as it is the first receive ofcarbohydrate load'

so vascular and 
-cellular 

hepatic lesion will be the result of such

weakening.
tvtany studies considered the association between diabetic

complicaiion and the status of metabolic control' However, the poor

contiol of carbohydrate is not the only factors that participate in the

development of diabetic complications because some people with long

standing poor control never develop complications' The factors

protectirg this group are unknown [4]. Although, it has been reported

ihat diabetic population with poor glycemic control are more

predisposed to neurological problems [5].' 
Tie raised insulin level, which was seen even in pre-type 2 diabetic

status in some patients with diabetes mellitus may participate in the

development of diabetic complications L20, 2ll, such complications,

may include liver. The elevation of insulin level is associated with the

matrovascular disease [18]. Hyperinsulinemia is developed as a

consequence of an adaptive response of pancreatic beta-cells to an

altered' nutritional and/ or neurohormonal stimulation, and insulin

resistance develops later as a protective mechanisim to conteract the

rising insulin levil and prevents hypoglycemia 122)' The high insulin

level- secreted into the portal vein, in tum may be important in the
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pathogenesis of hepatic steatosis and steatonecrosis by promoting the
esterfication of fatty acids into triglyceride 1231. This promotioriwill
lead to the development of fatty liver even in a minimal state. Thus, one
of the consequences of fatty liver is the cellular hepatic lesion 124).
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In this study, a new poly(vinyl chloride) (pvc) membrane sensors for Eu*3 ion

based on l8-crown-6 (18c6) and Benzo-15-crown-5 (815c5) crown ether as ion
carrier were prepared. Several solvents mediators were used in PVC matrix such as,
d1-99tvt phenyl phosphonate (DoPp), di-butyl phthalate(DBpH), di-butyl phosphate
(DBP), tri-butyl phosphate (TBp), and bis(2-ethyt hexyl) phosphate @Erre;. rne
linear range, slope, detection Iimit, and life time were calculated for each electrode.
The best electrodes were those based on 18C6 and B15C5 crown etherwith DOpp
as solvent mediator which exhibit a linear extended from 6.0 x l0-5 to 9.1 x l0-2 and
5.6 x 10-5 to 8.0 x l0-2 M-Eu*3 with Nernstain s^lope of 19.2 and lg.0 mv/decade,
detection limit of 2.9 x l0-s and 3.1 x l0-5 M Eu*3 , and life time extend edto 29 and
27.day, respectively. The effect of pH on the electrode was also investigated by
mixed solution method. The electrode working pH range was between-4and, i.
Interference of mono-, di-, and tri- valent ions such as Na*, K*, cs*, ca2*,Mg2*,
cu2*, La3*, Sm3* on the electrode response has been also investigated by mixed
solution method ,the maximum allowable ratio of interfering ion molarity to the
analyte ion molarity for Eu-electrode was calculated.these ratio was betwe en 29-81
for mono- and di-valent ions and between l5-39 for trivalent ions.
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INTRODUCTION
Europium is found in nature mixed with other rare earth elements. Its

concentration, however, is much lower than most other lanthanide
elements. The principal rare earth ores are xenotime, monazite, and
bastnasite (1).

Europium is used for the capture of thermal neutrons for nuclear
control rods in atomic power stations. Thermal neutron absorption of
the natural mixture of europium isotopes is 4,600 barns. While its salts
are used in coatings for cathode ray tubes in color televisions,
organoderivatives are used in NMR spectroscopy (2).

Europium metal may be analyzed by AA, ICP and X-ray methods.
The metal or its salts must be digested with nitric acid and brought into
aqueous solution prior to analysis by flame or furnace AA or ICP
spectrophotometry (3).

The available methods for the low-level determination of rare earth-
ions in solution include spectrophotometry (4), ICP-MS and ICP-AES
(5,6), neutron activation analysis(7), X-Ray florescence
spectrometry(8), etc, are also used in some laboratories. These methods
are either time consuming, involve multiple sample manipulation, or too
expensive for most laboratories.

Potentiometric detection based on ion-selective electrodes(ISEs)
offer the advantages ofspeed and ease ofpreparation and procedures(9).
Relatively fast response, reasonable selectivity through junction choice
of the membrane active material, wide linear dynamic range, and low
coast(l0). These characteristics led to the preparation of numerous
sensors for several ionic species, and the list of available electrodes has
grown substantially over the past years (ll,l2).

The aim of this work was to prepare a highly sensitive and selective
Eu*3 membrane sensors by using 18-Crown-6 and Benzo-15-crown-5 in
PVC matrix and applying these membrane sensors for analysis of trace
amounts of europium.

MATERIALS AND METHODS
Instruments and equipments:

Expandable ion analyzer, ORION, model EA 940. Ultra pure water
manufacturing device, TORAYPURE, model Lv-08(Mihama, Japan).
Computerized double- beam UV-US spectrophotometer, PERKIN-
ELMER, model lambda 6. , Calomel reference electrode
GALLENKAMP (USA), silver-silver chloride wire and clearing PVC
tubing (6mm o.d) were used.

Dicyclohexano-18-crown-6(DCHC6), benzo-15-crown-5 (B15C5)
(all from Merck) was used. The nitrate chloride salts of the cations (all
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from Merck) were of the highest purity available was used without
further purification. Doubly distilled deionized water used. other
chemicals and solvents were of the analytical grade (Aldrich company).
Preparation of the electrode:
complex formation of the picrate salt's of Eu*3 was prepared using the

method described earlier (13).
The PVC membrane was prepared using the method described by

Gragg's et al (10) by mixing of 0.36 g of pvc,0.o4 g of complex and
0.17 g solvent mediator. A membrane (16 mm diameter) was cut out
and glued to the polished end of a pvc tube by using a pvc (5 % wt)
THF solution. lx 10-2 M of Eu*3 solution were ur.d us the internai
filling solution of electrode.

The proposed membrane sensors generate a stable potential response
in aqueous solutions containing Europium ions after being conditioned
for 24 h in 0.1 M Europium solution.

The potential was measured by direct potentiometry at25 "c with the
helpe of chalomel electrode with the following cell assembly:
Ag Agct / internal solution, l0-2 M Eu*3 / pvc m-emb rane ltest solution / Hg-
Hg2Cl1 KCI (sat'd)

Calibration of the electrode
A calibration curve was constructed with concentration ranging from
10-6 to 10-t M. The potential was measured for Eu*3 standard solutions
at different pH ranged from 2-12, where the pH was adjusted with either
NaoH or HCl. The selectivity of electrode were determined by the
mixed solution method( 1 4).

RESULTS AND DISCUSSION
A series of ner,vly prepared membranes materials were evaluated using

Eu3* picrate complex with 18c6 and Bl5c5 crown ether with Dopp,
DBPh, TBP, DBP, and BEHP as plasticizer.

The electrode parameters for these electrodes including slope,
detection limit, linear range, correlation coefficient (r) and life time are
listed in table (l).

く
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Table -1: properties of Eu*3-selective electrodes based on l8C6 and B15C5
crown ether with different solvent mediators

The optimum response of the electrode was tested after conditioning
for different periods of time in 0.1 M Eu3*. The slope obtained using 24
h of conditioning was closer to the theoretical slope expected on the
base of Nernstain equation. Longer conditioning times produce no
further improvements in response.

As shown from the above table, the emf response for the Dopp based
membrane using l8CC6 crown ethers (electrode A), were linear at Eu*3
concentration ranged from 3.0 x l0-5 to 9.1 x l0-2 M as shown in fig.
(1). However, Electrodes based on B15C5 crown ether and DOpp
solvent mediator (electrode F) has relatively shorter linear range 5,6 x
lo-5 to 8.0 x 1o-2M.

The Nernstain slope of the calibration lines for these membranes (A
and F) were ranged from 18.0 to 19.2 mYldecade, respectively. These
slope values are considered adequate for trivalent ion electrodes which
have a theoretical Nernstain slope of 19.7 mV/ decade.

The detection limit of the above electrodes were also calculated.
These electrodes have been found to measure very small Eu*3
concentrations in down to l0-s M.

Electrode ｗｎ
　

ｅｒ

Ｏ

・ｎ

Ｃｒ

ｅｔ

Plasticize

r

Slope
mV/

decade

Detection
limits/M

Linear concentration
range/M

Corr.
Coff.
(r)

駈
ｔｉｍｅ鰤A

18C6

DOPP 19.2 2.9x 0‐
D 3.Ox 0~)-9.l x10‐

2
0.9994 29

B DBPH 26.2 7.lx 0つ 9.5x 0‐
)-4.lx 10‐ 2

0.9991 12

(〕 DBP 30.0 1.5x 0 4.Ox 0‐ -5.Ox 10‐“ 0.9996

D TBP 18.0 9.5x 0‐ 3.3x 0‐
4_4.l x 10‐2

0.9990 4
E BEHP 31.0 7.2x 0 2.Ox 0‐

4_8.Ox 10‐ 2
0.9992 う

４

F

B15C5

DOPP 18.0 3.lx 0‐
)

5.6x 0‐
>-8.Ox

0‐
2

0.9995 27
G DBPH 27.2 3.9x 0‐

)
7.Ox 0‐

)-4.Ox
0‐

2
0.9994 つ

４

H DBP 27.1 5.Ox 0つ 8.Ox 0‐
D-6.2x

0~Z 0.9990 7
I TBP 17.1 6.lx 0‐

) 9.Ox 04-8.5x 0‐
Z

0.9991 5

J BEHP 30.5 9.2x 0‐ 2.lx 04_8.3x 0‐
2

0.9988
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Figure -1:calibration of Europium ISE containing (o)18c6 and (a)Bl5c5 crown
ether compounds and DOPP as solvent mediator.

The concentration of the internal filling solution (IFS) of these
electrodes were varied from 10-3 to 10-l M Eu3*, and the electrode
response were measured throughout the entire linear range, the best
response was obtained at IFS concentration of 10-t M for these
electrodes.

The effect of pH on the electrode response was investigated. The
average working pH-range, at which these electrodes response remain
consistent were 4.0-7 .0 for Eu-membrane electrode, as shown in fig (2).
Above that pH the Eu3* signals gradually diminished. This is probably
due to the formation of Eu (oH)3, this has been found as a limitation of
the rare-earth determination by other analytical methods(I5). At pH
value lower than 4.0 the electrode response has been increased rather
irregularly due to that the electrode response to H* activities as well as
the analyte ion.
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The response time of membrane electrodes is one of the most

important factors. The practical response time of the sensor was

recorded by changing the Pu'" concentration in solution over a
concentration range-oit* 10-6 to lx 10-2 M Eu3* the potentials versus

times traces are shown in figure (3). It was found that electrodes based

on 18C6 have affained steady response (20 sec) faster than that for
B15C5 (30 sec). These differences in response time may be due to that

the large size of the ligand cavity ir.l crown 6 ligands facilities the

adaptation and quicker ielease of Eu3* ion. This would suggest that

additional oxygen atoms introduced in the crown ether ring contribute

to the binding of Eu3* inside the membrane phase(16).

120-

100

80 -

E/mV 60-

40

20A

0

0      50      100     150     200     250

Times/s

Figure -3: Dynamic response time of the Europium electrode (electrode A) forstep- 
changes in concentration of Eu3*: A) ixl0-u M, B) lxlO-s M, C) lxl0{ M,
D) l; lo-3 M, E) lx lo-2 M.

Drift in the electrode potential has been a problem that encountered

many Upes of potentiometric measurements using membrane

electrode(17). Parallel drift is a type of drift in which the slope of the

calibration curye does not change with time. This type of drift is small

enough and uni directional. This type of drift was experienced with
electrodes based on DOPP solvent mediator. Fig (a) shows a drift of 12

mV in electrode calibration line after 7 and 14 days. Recalibration of the

electrode may required to achieve accurate measurements.

300  350
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Effect of Interferences
The selectivity of electrodes were investigated by the mixed solution
me$od(10) formono^-, di-, 

^and tri-valent cations such as Na*, K*, cs*,
Cu'*, Mg'*, Cu'*, La3*, Sm3*. The ratios of interfering ion molarity to
the analyte ion molarity were calculated (1g) (table 2). This iatio
represent the maximum allowable ratio of interfering ion molarity to the
analyte ion molarity for Eu-electrode. Above that concentration ratio the
potential reading will be in error. In other word, the electrodes will
response to the interfering ion as well as the analyte ion.

Table-2: Maximum allowable ratio of interfering ion molarity
molarity for Eu-electrodes based on l8C6 and Bl5C5
DOPP solvent medi

to the analyte ion
crown ether using

nt iator(A and

Electrode Maximum al lowable ratio interference
Na K Cs* C♂ Mg'* CuZ Sm3* La

A 81 71 ●
Ｄ

０
０ 60 61 29 15 39

F 90 く
υ

，
′ 102 く

υ
く
υ 60 33 20 く

υ
つ
４

Lower interference was found by mono and divalent cations, with
interfering ratio ranged from 55 to 102.

Potentiometric Titration
It was found that Eu-electrode based on B15c5 was the best for the

determination of Eu3* with higher selectivity. This may be due to
cation-cavity size relationship(19). Assuming that the ionophore adopt a
cavity-like structure at the event of complexation with the metal-ions.
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Nevertheless, other factorsm, such as the membrane polarity may

contribute to the stability of the cation-ionophore complex.

The proposed Eu3* electrode was suessfully applied as an indiator

electrode in the titration of 50 ml of Eu3* solution 1f .00 x l0-4; with

standard NaOH solution (1.00 x 10-2 M;.
Eu3* + 3oH' -----+Eu(oH) t {

The potentiometric titration curye of the Eu sample shows a sharp end

point ifigu." 5). It was found that Eu3* concentration can be obtained

*itt good accuracy (1.12 + 0.1) x loa M from the resulting titration

curve.

50

45

40

35

′> 30

E 25
ロロ  20

15

10

5

0

o  05  Nお
H(mり・

5

Figure 5. Potentiometric titration curve of 50.0 ml

M of standard NaOH.

2      25

1.00x10‐
4 M Eu3+with lx 10‐ 2

A europium-selective PVC membrane electrode based on 18C6 and

Bl5C5 .io*n ether and several plasticizers was developed. The best

electrode was those that contain DOPP as plasticizer with Nernstain

slope of 19.2 and 18 mV per decade, detection limit 2.9 xl0-5 and 3.9

xt0-s M with l8C6 and 815C5 crown ether, respectively. The pH effect

on the electrode response was minimum at pH range 4'7. Good

response time was obtained (-20 sec) with electrode life time about 1

month. The proposed electrode was successfully applied to the

determination of Europium ion in synthetic sample' The analytical

method proposed proved to be a simple, rapid and accurate method.
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The present work consists of three parts, the first part deal with the synthesis of

some new bis -1,2, 4-triazole involve six steps as show in scheme(l).

The second part (characterizatization):The synthesized compounds (2-ll) have

been characterized on the basis of spectral analysis ( IR and UV ) spectroscopy

,there melting point and the results are compatible with their assigned structures .

The part three: Antibacterial Activity, some of the synthesized

compounds were screened for antibacterial activity against Staphylococcus aureus,

Escierichiu coli, Salmonelta typhi and Pseudo aerugenoso, the preliminary results

INTRODUCTION
Derivatives of 1,2 ,4- ttiazole constitute an important family of

heterocyclic compoundsr. Since many of them display a remarkable

biologiial activity ,their synthesis and transformations have been

receiied particular interest for along time and has wide variety of
therapeutically interesting drugt . t,Z ,4-triazole have been reported to

show antibacterial 
3'a frnli.iOa'ts and nematocidal agents6

There are several method for the synthesized of I ,2,4-t iuroleT-8-e-10 .

In the present investigation the bis-1,2,4'triazole were synthesized by

refluxing oxalic dihydrazide with phqlYJ isothiocyanate and

suspension the result with sodium hydroxide"-''.

42



き鮮出翼

i:11監
器 胤

A‖bacteriJ A“宙サ OfSOme New団 ,1,2,牛TA2de cOmpounds

Mustafa

MATERIALS AND METHODS

A99tyl Ch10ride BDH
Benzene BDH
BenZttI Ch10rlde BDH
Benzyl ch10rldc Fluka
Bromo ethane BDH
BromO propane BDH
Ethanol BDH
Hydrazine hydrate Fluka

「
IJ「OCh10riC acid BDH

p呈里lanpyl ch10ride Fluka
anate Fluka

Potasslunl hydroxidc Fluka
Fyridine Fluka
Sodium carbonate BDH
Sodiuln hydroxlde Fluka
Sulfuric acid BDH

Melting point were recorded on electro thermal apparatus and are
uncorrected . IR spectra were obtained on perkin - Elmer l3l0
spectrophotometer .uv spectra were recorded on ashimadzu
spectrophotometer . The stepwise synthesis of bis- 1,2,4 - triazole
which were derived from oxalic acid are out lined in scheme (l ) .

Step-l- Synthesis of diethyloxalate ,tl2l
concentrated sulfuric acid (2.5 ml) was added drop wise with

continuous stirring to (l mol) of compound [1] in ethanol (too -t;. rn.
mixture was refluxed for three hours, and then cooled to room
temperature. saturated sodium carbonate solution was added until
solution became basic to litmus. The resulting oily product was
extracted with ethyl acetate, the ethyl acetate layer, *us .oll..ted dried
and evaporated to give compound [2] as oil. yield (g5%).
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Scheme -l: Reagents and conditions: step-1- anhydrous ethanol, HzSOl, reflux (3h);

step-2- hydrazine hydrate, EtOH, reflux (4h); step-3-phenyl isothiocyanate, EIOH

,reflux (llzh); step-4- NaOH(2N),reflux (3h); step-s- appropriate alkyl
halide,KOH,reflux(2h): step-6- appropriate acid chloride,pyridine,stining(4h).

Step-2- Synthesis of oxalic dihyrazide'0131:
To a solution of (0.1 mol) of [2]in absolute ethanol (50 ml), was

added (40 ml) of (50%) hydrazine hydrate, and the mixture was

refluxed, for 4 hr. a white solid mass, which separated on cooling, was
collected by filtration and re-crystallized from ethanol into white
crystalline solid. The m.p. (2450c;,yield (86%).

Step-3- Synthesis of bis {4-phenyl-thiosemicarbazidesl 
n-r2 

14;:
A solution of the appropriate oxalic dihydrazide (0.01 mole)

and phenyl isothiocyanate (0.02 mole) in (30 ml) of ethanol was

heated under reflux for 30 minute and then was stirred for one hour .

The product then was filtered ,dried and recrystallized from ethanol.
fhe yietd was(94Yo )and the m.p. (1850C) .
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粁
蹄面 魏 °f biS~耐肺

“

昴叫 卿 面 ep-5-yll‐

A suspension of (0.01 mole)of the appropriate compound [a] in
(20 ml) of sodium hydroxide (2N) was heated under reflui for 3 hour .

A clear solution was obtained , which was cooled and acidified with
dilute HCI (10 %) . the precipitate , was filtered and washed with dilute
water before being recrystallized from ethanol . The yield was ( 44 % )
and the m.p.( 33 l oC).

Step-S-Preparation of bis[(3,3'-alkylthio-4,4'-phen yl-1,2,4-triazole )-
s-yl1ts1o-s1:

To a starrier solution of [5], (0.01 mol) in (20m1) of ethanol,
KoH (0.02 mol) was added slowly. To this mixture the appropriate
alkyl halide (0.02mo1) was added drop wise with stirring, the ieactants
were refluxed for (2h), after cooling, filter and the filtr;te was poured
into ice water. The product was recrystailized from ethanol.
The yield and the m.p. shown in Table (l ).

鴫 CttS(N>く
N)SC喝

C喝

古h   161   古h

bis[(3,3‐ ‐cthyithio¨ 4,4‐‐phcnyl‐ 1,2,4‐triazOlc)‐ 5‐ yl]

喝 CLCttS(N>く
N)SCttc地

職

古h  171    tth

bお [(3,3‐
‐propylthio-4,4~‐ phcnyl‐ 1,2,4‐ tHazoに

)‐ 5‐y]

山地°SKN>く
N)∝

地山

古h   181    tth

bis[(3,3'-benzylthio-4,4'-phen yl- 1,2,4-triazole)-5-yl]

ste,g-6- Prepuration of bis[(3,3'-thioester-4,4'-phenyl-1,2,4-triozote )-s-
vtJ'u
[e-1lJ:

compound [5] (0.02mo1) was dissolved in dry pyridine (10
ml), and the solution allowed to coor to (0"c) temperature. The
appropriate acid chloride(0.04mo1) was added to the solution drop wise
and stirred for 4 hours. The reaction mixture was poured in ice - water
and the crude precipitate was filtered, washed with water, dilute
hydrochloric acid, and re-crystallized from ethanol to give the desired
product .The yield and the m.p. shown in Table (2).
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N―――N    N―――N

H3C~:~S`(、

NXN/)ゝ

S~:― cH3

古h    191   古h

bis[(3,3‐ ―thioacctyl‐ 4,4‐―phcnyH,2,4‐tHazolc)‐ 5¨ y岨

N―一―N    N―一―N

C4H918~sズ
(＼NXNノ ))S~:― c4H9

古h卜01古
h

bお [(3,3‐
‐thiobutanoyl‐ 4,4‐‐pheny卜 1,2,4‐ triazole)‐ 5…yl]

N― N    N― N

C6H5~1~S(NXN)  S~:~c6H5

古hl司 古h

bis[(3,3~¨ thiobenzoyl-4,4‐ ‐phenyl‐ 1,2,4¨ triazolc)‐ 5‐ yI]

田 SULTS AND DISCUSSIttN
The structure of cster compound[2]was veriflcd from the highly

depressed melting point comparcd with mclting point of compound[1]

彎 ∬ 槻 榊 鰐 獨 灘 ∬ 冊 i醇
種 :妻Cm‐

1),Strctching band at(1375a

(CH3)reSpCCt市 ely.Wcre utilizcd to confll11l the esteriflcation of

compound[1].
Oxalic dihydrazidc[3]was sy

hydrazinc hydratc, as prcviously

authcnticity of product was confll111

by IR― spcctrum.strctching bands al

assigncd to thc asynllnctrical and synllnetrical strctching bands of NI‐ 12

鯉t躍淵lttSattI肺;:『肌譜冒t:古滉:l鮮 寓ゞ沼
in thc hydrazidc.

Bis― (4…phcnyl‐thiosemicarbazidc)follllCd by the reaction of

acid hydrazidc[3]with phenyl isothiocyanatc in ethanol gavc thc

thioscmicarbazidc[4]

coni轟∫l;Cttin」星it・1指5                

嘉 il鶴珊乱∫硼潔ぽLお
)duC tO(C― H)arOmatiC
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Treatment of compound [4] with sodium hydroxide solution
afforded intramolecular cyclization to give the Bis-[(3,3'-thio-4,4' -
phenyl-1 ,2,4,-triazole)-5-yll [5] the mechanism of cyclization may be
visualized as follows :

〃
Ｎ
＼
Ｆ
ＮＨ
品

一

Ｈ
ヽ
Ｎ
／
／

Ｃ
＝
Ｏ

一Ｒ

H      H
 ヽ     /

+ NaOH __― ―→‐

Rス

:曇

三夏
く

、Fl

―

貯

撃

131古
h

N一―一 N

R―ご(、
N/)し

~SH

141古
h

The abstraction of the acid hydrogen from the nitrogen atom adjacent
to the thione group by hydroxide ion yield the sodium salt t1l
interamolecular nucleophilic attack on carbonyl group resulted in the
formation of intermediate 12) which upon dehydration through B-
elimination gave the thion [3] which is apparently enolizes to the
thion[4]
The structure of triazole [5] was identified by the m.p.( 3310c) and IR

spectroscopy which showed absorption bands; aromatic (C-H) and (N-
H) stretching vibration at 3100 and 3150 cm-r respectively . The (C:N)
stretching band appeared at (1650 cm-r) and the band at( 1050 cm-t)
were attributed to (C:S),stretching vibration .

Bis[(3,3'-alkylthio-4,4'-phenyl-I,2, -triazole )-5-yl] t6-81 were
prepared through the reaction of potassium salt of compound [5] with
appropriate alkyl halides. The structure of the synthesized compounds
were confirmed by their melting points and IR-spectroscopy, the
characteristic absorption bands (KBr, cm-l) of the alkylated compounds
are shown in Table (1). As an example the appearance of the (2970-
2880 cm-l) bands are utilized to confirm the structures of the alkylated
compounds.

47



Al- Mustansiriya J. Sci Vol.19,No 8,2008

Table -1: List IR-spectral data (stretching, cm-l) for the prepared

nds「 6-8].R=C2H5「 6 H 8

Comp.
no.

C-H aromatic
C―H

aliphatic
C=N

lヽ/1.W

εα′θ.

Yield

% 電ぎ
・

6 3010 2900 1630 408 66 110

7 3025 2880 1610 436 75 137

8 3010 2960 1650 532 65 177

Bis[(3,3'-thioester-4,4-phenyl-1,2,4-triazole )-5-yl],[9-l l] were

synthesized through the reaction of bis-[(3,3 -thio-4,4 -phenyl-1,2,4-

triazole)-5-y[ [5] with appropriate acid chloride in the presence of dry
pyridine which acts as a solvent and as a proton accepter.

The structures of the synthesized compounds were confirmed by
their melting points and IR-spectroscopy. The characteristic absorption

bands (KBr, cm-r) was shown in Table (2), the appearance of the (1710-

l730cm-r) bands which attributed to the (C:O) of thioesters were

utilized to confirm the structure of thioester compounds.

Table -2:List the most informative bands (stretching, cm-l; in the IR-specha of the

synthesized compounds [9-l l].
R=CH3「9 C4H9「 10].Phcn

Compound
no.

C‐I
aliphati

C

C-H
aromatic

C=0 C=N
M.W
calc.

Yicld

%
。
ｐ

Ｃ

ｍ
ｏ

9 3010 2980 1710 1660 435 77 173

10 3000 2990 1700 1650 520 ξ
′

，
′ 220

3050 2975 1730 1635 560 90 く
υ

つ
０

Ultraviolet-Visible spectrophotometry technique is also used to
characterize the bis-L,2,4-triazole compounds, the ultraviolet-visible
spectra of these compounds in solvent (DMSO). The characteristic

absorption bands (1.,,*) of compounds [5] t8] tl ll were located at the

wave length (290 nm) (315 nm) (3a0 nm) respectively .

These electronic spectral features are similar to those reported for
7,2,4-triazole compounds 

I 7-l 8'
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Biological activity of the synthesized compounds
The test was performed according to the disk diffusion methodre. The

compounds were tested against one strain of Gram +ve bacteria
(staphylococcas oureus), and Gram -ve bacteria (ps. oerugenoso).
Prepared agar and Petri dishes were sterilized by autoclaving for
(15min) at 121 "c. The agar plates were surface inoculated uniformly
from the broth culture of the tested microorganisms. In the solidified
medium suitably spaced apart holes were made all (6mm) in diameter,
were filled with l00pl of the prepared compounds (lmg of the
compound dissolved in lml of DMSO solvent). These plates were
incubated at (37"c) for (24hrs.). The inhibition zones caused by the
various compounds on the bacteria were examined. The results of the
preliminary screening test are listed in Table (3).

Table -3: Antibacterial ofthe synthesizedaDIC¨ j:Anll activity of'the synthesized compounds.
Compound

no.
Staph。

au reus
Eo coli

Sal.

Typhi.
Ps。

aerugenosa
5 ++ + +

7 + +

9 + + +

10 + + +

Key to symbols:
Moderately active=++(inhibition zOne H-20mm).Slightly act市 e=+(inhibitiOn zone 5‐ 10mm).
Inact市 e=‐ (inhibition zone<5mm).
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Least Square Line Fitting Filter for Additive Image Noise
Suppression

AliAbid D. AL-Zuky
Al-Mustansiriya Univ., College of Science, Physics Dept.
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e_rtl l-u .(;_11-,i)l *L i, :-Jl _u') ty-+lt et;:JliJt-1y ,,,-,t1 lra ,o.i e-l;Sli ++ e--,
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ABSTRACT

A new adaptive filter suggested in this paper, used to reduce additive noise
(signal independent noise). This filter based on least square line-fitting algorithm.
Where the local image gray levels used as a set of data, then approximate this data
by using least square line fitting algorithm to estimate the best fitting line (i.e. local
line estimation). The filtering perform highly averaging for image points that lie
closest to the fitted line. while, the points that lie far away from the line are
preserved (not smoothed). The results indicate that the suggested filter can be
considered as powerful tool in reduction additive Gaussian noise

INTRODUCTION
various image-filtering techniques have been proposed for image

noise reduction. The efficiency of digital filtering techniques depend on
the validity of the image model, the criterion used to determine filtered
image quality, the local image properties, and the noise model ll,2).
Filtering process are always performed in spatial domain by using
classical way, is to position rectangular or square fixed size sliding
smoothing window over each local neighborhood within the sliding
window 13,41.

Smoothing methods can be classified into two kinds. Firstly the
traditional filters such as (mean median, mode) filters U,2f, the
performing of these filters does not depend on the image noise model.
Secondly the adaptive smoothing filters, which represent the filters that
work depending on the image, noise model 12,6,71. All the previous
mention-filtering methods are based on the assumption of stationary
image under the window of the filter. while spatially variant method
have the advantage of being able to treat edge regions of an image
differently from flat, relatively uniform regions.

In this paper, we introduce a new noise suppression method that based
on the line approximation function for the set of pixel values in the
sliding window. This by using least square curve fitting method [8].

ξ
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Then we compare the introduced filter with the mean filter, for

reduction Gaussian noise from the images'

Least Square Line fitting
Least square curye fitting can be used to determine the best fitting line

function fo, uny set of data (xi,yi), where ( i: I ,2,3, 4, 'n)' Where n

represent nr.b.. of data. The steps of fitting given as follow:

1. Compute the following summations'

nnfr.>
2xi, 2!t, Exf ,
i=l i=l n i=1,

o n+bZxi=2li
j=l j=l

nn
Z xili- Z xiZ !i

r i=l i=l i=lu- 
i.?-(ir,) 2

i=l i=l

n

2,xi!i
i-

i=l i=l

n

= Z xi/i
i=l

2. Then solve the following two linear equations to determine the

two coefficients of the best fitting line equation'

Hence the coefficients (a) and (b) can be determine from:

And
3. so the best fiuing line for the data can be found from the

evaluated values of (a) and (b) by using:

Y i = a + bx,.......... .(3)

つ
争
′χ

″
で
ん

■
υ＋χ

″
で
んα

(1)

i, y,- b i, *,
s - !=L-- =r- ........( 2)

Fitting Algorithm
The fittering operations by using the suggested method can be

described by:
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End Algorithm
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independentlzl.In this study has been used noise independent on signal

(Gaussian noise). The simulated noisy image shown in fig.(l:b).

Implementation of the introduced filter and mean filter performed by

using two different sliding smoothing window sizes (5*5) and (7*7).

The resulted smooth images demonstrated in fig.(l:d, e' and f).
Evaluation, of filter optimality done by using objective measures

computed in two different homogenous regions, extracted from the

lu
lt r = *- : 1,r.......... ..( 6)
'xM)=l

St=瓦
戸たlλ

images. These measures are the mean (p), standard deviation (o), and

signal to noise ratio (SNR). Also, have been used norrnalized mean

sq-uare errors (NMSE), to determine global image quality. The objective

measures evaluated from:

Where M represent number of pixel in k-th extracted homogenous

image region, and the index k represent the extracted image region

n,rrrib.r, i'(*,y) and R(x,y) are the processed image (may be noisy

or smooth image), and Nz represent image size.

SNR″ =告

R′ (χ ,ノ )―

(7)

(9)

ハ囃  = ……(10)
255

The results of p, o, and SNR tableated in tables (l to 3). The

results explain that the suggested filter give best results comparing

with the mean filter. The mean of homogenous regions are

preserved, for Gaussian noise of zero mean and o :20. Also, can be

noted that the standard deviation values, are increases by same

amount (approximately 6) for dark region Qrl8,7l2), and bright

region 1Sr-iO+.1e0), in noisy image. This indicates that this noise

type is uaditir. noise independent of signal. Also, can be noted the

SNR values are worsted for noisy image versions.
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The filtering operations perfonned on the two noisy images. From
the results, can be estimate that the visual qualities for smooth
images are highly increases especially in image edges, when using
the least square line fitting filter comparing with the mean filter. The
mean values always conserved for both filters. while, the SNR are
highly enhanced, and o values are slowing down (i.e. reduce the
additive noises). The values of NMSE between original image and
processed images are, provided us by the truth that the adaptive
introduced filter give the best results for edge and homogeous image
regions. These values, also,enhanced by using larger smoothing
window (7*7).So, can be say that the least square line fiuing filter,
represent aYery good additive noise reduction tool. Also, this filter is
flixeble filter can be developed to be used to enhance image edges,
or to detect image edges.

Table-l:The evaluated (Mean, STD., and SNR) values for Extracted Homogenous regions

Table-2:The evaluated (Mean, STD., and SNR) values for Extracted Homogenous regions

Original image
Mic-ims

Mean STD。 SNR Noisy Image Mean STD。 SNR

Total image 125。 1

9

50.23 2.49 Total image 125。 45 51.79 2.42

Homogenous
region (1)

18.71 6。25 2.99 Homogenous
region (1)

20.14 12.93 1.56

Homogenous
region (2)

164.7

6

13.30 12.39 Homogenous
region (2)

164.71 18.27 9.01

NⅣISE=0.0026

Mean (5*5) Mean STD。 SNR Mean (7*7) Mean STD. SNR

Total image 125。 45 49。13 2.55 Total image 125。 47 48.44 2.59

Homogenous
region (1)

20。37 4。 14 4.92 Homogenous
region (1)

20.56 3.88 5。30

Homogenous
region (2)

164.88 11.50 14。34 Homogenous
region (2)

164.94 11.02 14。96

NⅣISE=0.0009 NⅣISE=0。0012

く
υ
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Table-3:The evaluated(Ⅳ lean,STD。 ,and SNR)valueS fOr Extracted Homogenous regions

(a) Original Image (b) Noisy Image (Gaussian

with Zero mean and o = 20)

Window (5*5) Window (7*7)

Mean Filter
(Gaussian Noise)

Least Square Line
Fitting Filter

(Gaussian Noise)

Figure -l :smoothing Results.

a) Original Image, b) Image degraded by Gaussian noise.

c), and d) smoothing Gaussian noise using Mean filter of window (5*5) and (7*7)

respectively.

Introduced
Filter (5*5)

Mean STD. SNR Introduced
Filter (7*7)

Mean STD. SNR

Total image 120。 73 47.38 2.55 Total image 123.07 47.79 2.57

Homogenous
region (l)

19。 55 3.98 4.92 Homogenous
region (1)

20。 10 3.79 5。31

Homogenous
region (2)

158.50 4.07 14.32 Homogenous
region (2)

161.61 10。80 14.97

NⅣISE=0.0012

NMSE=0.0011
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The implementation of least square line fitting filter is present a
powerful tool for additive noise reduction. Also, can be conclude that
the filter work effeciently in all image regions (homogenous and
edge) regions. Where, this filter highly smooth homogenous regions
and preserve edges and fine image details.

REFERENCES

l. Darwin T. Kuan, Alexander A. Sawchuk, Timothy C. Strand, ..

Adaptive noise smoothing filter for images with signal dependent

noise", IEEE. Trans. PAMI-7, n-2,pp.165-177, (1985).

2. Ali Abid D. AL-Zuky, " Quantitative analysis of synthetic
aperture radar (SAR) images", ph.D. Thesis, physics dept., College
of Science, Baghdad Univ. 1998. Applied Optics, y-23,n-6,

pp.845-850, (1984).

3. Rangaraj M. Rangayyan, Mihai Ciuc, and Farshad Faghih,,,
Adaptive neighborhood filtering of images comrpted by signal
dependent noise", Applied Optics, y-37, n-20, pp. 4477-44g7,

(1ee8).

4. Raman B. Paranjape, Rangaraj M. Rangayyan, and William M.
Morrow, " Adaptive neighborhood mean and median image

filtering", J. Of Electronic Imaging, V-3(4),pp .360-367, (1994).

5. Mihai ciuc, Rangaraj M. Rangayyan, Titus Zaharia, and vasile
Buzuloiu, " Filtering noise in color images using adaptive-
neighborhood statistics", J. of Electronic Imagin g 9(4), pp.484-49 4,

(2000).

6. J.S.Lee, " Digital image enhancement and noise filtering by use

of local statistics"; IEEE Trans. PAMI-2, n2,pp.l65-168, (1980).

7. D. M. Smith, " Speckle reduction and segmentation of synthetic
aperture radar images", Int. J. Remote Sensing, 7 , n-11, pp. 2043-
20s7, (1996).

8. Bruce W. Arden and Kennth N. Astill, "Numerical Algorithms:
Origin and Applications", Addison wesley (1970).

9. Magda kovacs, and Agnes Burian,"Digital Image processing Exercises
in the Fourier Domain using ECLIB on vector computer coNVEx
3820", TEMPUS Project S_JEP 8333-07, (2007).

57



Least Square Line Fitting Filter for Additive Image Noise Suppression 
Ali

lO.Karl Krissian, carl_Fredrik westiin, Ron Kikinis, and Kirby

Vosburgh,"Oriented speckle reduction anisotropic difuusion", IEEE

Trans. On Image Processing, MaY Q007).
1 l.Nasser Mostafa Saleh"Automated Oil Spill Detection with Ship Borne

Radar", International institute for Geo information Science and Earth

Obervation, March,(2004).

０
０

ξ
′



Al- Mustansiriya J. Sci Vol。 19,No 8,2008

Adaptive Contrast-Enhancement Magnetic Resonance Images

EIham J.MOhammad

Department ofPhysics,cOllege Of science,Al― Mustansiriyah University

Received 3/5/2008-Accepted 8/10/2008

…
|

憚し J曝 ひ が`ミ・ 釧 札 り1凸1`い は‖ひ げ」|びン ヘ螂 がヽミ・ Jノ■
凸甲Lll J_ご 亀 tヽt¨ ^‖ 凸、脚 ぃ 1ひ

`工
しe」|む甲IⅢ d.与り |リメ |

。甲国|リメ |■Lひ L丼ムJ～υμ l

」 Cみ L』し 6リメ |』
ぃ

L」|`_井」 1亀ギ 。■ こド 」 |■劇|む国 IⅢ
.6メコ|ヽL」|`υノ」|〆6にt色光し

北ぶ1淵鍔iパ認ボ言  撫ぶ♂
ぜ節之蹴占 激殿ゴ拙

ibぼ

な も叱矧
い リ ン ぃ い ´ dttJ■ L41ひ国 ご戸 留 Llゴ 諸 ∵ 1智

Ы

よ盤 討ぜ
|』

驚だ脚
隔リーコb")辞国|

●脚|ハメ6メ 桂しち聟籍oFenミ迅r此駆 |

.Ⅲコ |」_‐ll亀轟L JL´ ご いL亀 ミヽ1・ J̈

ABSTRACT

In almost all applications of digitar image processing, the process of
enhancement filtering is involved.

contrast-enhancement is one of the most frequently used digital image
processing techniques for enhancing medical images.

Adaptive contrast enhancement refers to modification of the gray-level values
within an image based on some criterion that adjusts its parameteis as local image
characteristics chan ge.

one of the most important medicar images are Magnetic Resonance (MR)
imaging. Magnitude MR data are Rician distributed.

Further, we used the contrast enhancement techniques to enhance features of
(liver image and panceryes image) MR imaging. This fiiter applied to every pixel in
the entire image.
In this paper we present experimental results of applying the contrast-enhancement
method to enhancing medical images and fine details-are highly visible in this
enhanced i
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INTRODUCTION

Contrast media (CM) are commonly used to improve the sensitivity

and specificity in MR imaging. The first commercial CM for MR, has

been assessed for liver parenchyma and pancreas tissue (see fig'l)
application using different pulse sequences. Liver parenchyma may

eventually be less enhanced than tumorous tissue'

Fig. -l: Human's Liver and Pancreas Il]

Contrast enhancement is one of the most frequently used digital image

processing techniques for enhancing medical images. It helps

radiologists in screening and analyzing diagnostic images such as

mammograms. MoSt contrast enhancement techniques nowadays are

point operations in which an intensity transformation function is applied

to every pixel in the entire image. in areas of an image where the pixels

intensities are nearly homogeneous, such as a flat background, applying

pointwise intensity transformation [2].

Contrast enhancement can be defined as the slope of the function

mapping input intensity to output intensity. We will assume that the

range of input and output intensities are the same. Then a slop of I
involves no enhancement, and higher slopes give increasingly higher

enhancement. Thus the limitation of contrast enhancement can be taken

to involve resfficting the slop of the mapping function. When contrast

enhancement is reduced at one location it must be increased in other

areas so that the entire input intensity range will be mapped to the entire

output intensity range [3].
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In the last few years, a large volume of research has been published
to enhance images by use the contrast enhancement techniques. This
studies yields an image having a full range of intensities.

Let us start with this satellite photo of Hanscom Field Air Force Base,
having excellent definition but poor contrast as shown in fig. 2 pl:

Fig-2: (a)- Original (satellite photo of Hanscom Field area), and

(b)Contrast enhancement on a global basis

(c)- High-pass filtered version of original, and

(d)- Contrast enhancement after high-pass filtering

However, highlights and shadows are blocked out. Fig. (2-b) show the
contrast enhancement on a global basis, for one area may not be optimal
for another area and there are not enough levels in the final medium to
satisfy everybody at the same time.
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To obtain relative light levels, first we let the original image diffirse

for a few steps; this corresponds to first order low-pass filtering. Then

we subtract the diffused image from the original, thus retaining only the

components of high spatial frequency, see fig' (2-c)'

Finally, we apply adaptive contrast enhancement to the high-pass

filtered version, obtaining an image that is shown in fig. (2-d)'Note the

detail in the creek in the upper-left quarter, the uniformity and sharpness

of the houses, the texture of wooded areas.

In each images shown in fig. 3, the right half is after applied the

adaptive contrast-enhancement technique :

Fig. -3: Applied the adaptive contrast-enhancement technique on the right half

palrt of all'tiris images. The left half show the images before applied the adaptive

contrrst enhancemenf teehnintte

Contrast-enhanced magnetic resonance imaging (MRI) of the liver and

pancreas is frequently performed to improve the sensitivity and

specificity of lesion detection in organs. The concept of using tissue-

specific contrast media is to selectively enhance the normal

parenchyma, but not lesions, so that the contrast between tumorous and

normal tissue is increased, and lesion detectability improved.
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In this paper wc dcvOted tO usc thc adaptive cOntrast enhanccment

tcchniques tO cnhance Of(1市 er MR imagc and pancrcas MR imagc)
with twO sliding mask:squarc sliding mask and circular sliding mask.

The rcsults exhibit a very goOd perforlnance in enhancc imagcs bccausc

of thc circular rnask has symmctrical properties in all directiOns fOr its

point around the ccntral mask point.

MEDICAL MR―IMAGING

Images havc a vcry special rolc fOr humans in interpreting our wOrld。

Dcvelopmcnts in ilnagc acquisitiOn techn010gy are cnabling us tO

extend Our facultics beyOnd the limitatiOns of our physical prcscncc and

the resOlving powcr of Our eycs.Thc vcry flrst inedical applicatiOn of

medical images t00k place in the 1950s, but the flrst imagcs Of livc

patlents wcre not produccd until the latc 1970s[5].

Magnitudeヽ〔R data are Rician distributed. The acquired cOmplex

data is known tO bc cOnuptcd by whitc nOisc having a Gaussian

probability distributiOn od)。 After invcrsc Fouricr TransfOmatiOn the
rcal and imaginary data is still cOrrupted with Gaussian noise becausc Of

the OrthOgonality Of thc Fourier TransfOrln[6].MRI is cffect市
e in

imaging all regions Ofthc bO《サand can rcs01ve fcatures less then lmm
in size.Scan timcs can be fast enough tO study mo宙

ng joints,the
pumping cycle of thc hcart and cvcn thc uptake Of suitable cOntrast an

gents in rcal_timc, sO that MRI has a usc負
l hnctiOnal irnaging

capability[7,8].

ADAPTIvE CONTRAST― ENHANCEMENT
Enhancemcnt tcchniques arc described fOr incrcasing visual cOntrast

in an intensity rang ofinterest[9].

Adaptive cOntrast enhancement refers tO modiflcation Of the gray―

levcl values within an image based On sOmc criteriOn that attusts its

paramctcrs as 10cal imagc characteristics change.

The mOst straightforward mcthOd Of mOdiflcations is techniquc tO

perfoHn a histOgram modiflcatiOn tcchniquc,applying ittO thc image on

a block_by… b10ck basis instead Ofdoing it globally(On thc cntirc imagc)。

This technique is alsO called 10cal cnhancemcnt.
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The adaptive contrast enhancement (ACE) filter is used with an

image that appears to have odd contrast, where the contrast differently

wont to adjust in different regions of the image. It works by using both

local and global image statistics to determine the amount of contrast

adjustment required. This filter is adaptive in the sense that its behavior

changes based on local image statistics, unlike the histogram

modification techniques, which use only global parameters and result in

fixed gray level transformations [10]:

ACE = o,l'-,t"rl[rtr,rl - m,(x,y)l+ krm,(x,y) ..... (l)'Lo,(''Y)l''

Where nrG.y\ = is the mean for the entire image I(x,y)

or = local standard deviation

mt = local mean

ft, and tz = coflstonts, varying between 0 and 1'

From the equation can be seen that this filter subtracts the local mean

from the original data and weights the result by the local gain factor,
r -'l

O,l 
mts'vt 

l. fnir has the effect of intensiffing local variations and can
'lo,(r'Y) )

be controlled by the constant,/r. Areas of low contrast (low values of

o,a,rt) are boosted. The mean is then added back to the result. Weighted

by k, to restore the local average brightness [10].

Contrast enhanced MRI can facilitate assessment of diffuse part

disease and evaluation of the part function [ll].All these contrast

enhanced act indirectly by influencing the relaxation times Tl and T2 of

the protons of the tissue where the agents accumulate.

Generally both T1 andT2 are reduced, but not necessarily to the same

extent. Under certain conditions, shortening of either Tl or T2 is
predominant [ 1,12].

T1 AND T2 PARAMETER ESTIMATION

When proton relaxation is investigated in more detail it is found that

two distinct relaxation modes exist: Longitudinal(Tl) and Transverse
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(T2) relaxation. MRI scanners can be configured to favour either type of
relaxation, or neither, giving rise to three operational modes:

T1-weighted, T2-weighted or proton density images.

In Tl-weighted images water is dark, giving excellent anatomical detail
but poor contrast between normal tissue and pathological processes.

In T2-weighted images water is bright, and it is possible to get excellent
contrast between areas of abnormal fluid collection.

Estimation of relaxation parameters has a subject of considerable
interest from the early years of MR imaging. Both the spin-lattice
relaxation parameter T1 and the spin-spin-relaxation parameter T2 give
useful information about the interaction with the local environment, and
play a major role in the establishment of image contrast [6]. For more
information see [1 1 -14].

MASK TECHNIQUE

The image-enhancement methods presented in this paper are based
on either spatial-or frequency-domain techniques.

. Spatial-DomainMethods

The term spatial domain refers to the aggregate of pixels composing
an image, and spatial-domain methods are procedures that operate
directly on these pixels. Image-processing functions in the spatial
domain may be expressed as [15]:

s(x,y) =Tll@,y)l ..(2)

Where l(x,y)is the input image, g(x,y)is the processed image, and 7 is
an operator on { defined over some neighborhoods of (x,y). It is also
possible to let Z operate on a set of input images, such as performing the
pixel-by-pixel sum ofK images [15].

The principal approach used in defining a neighborhood about (x,y)

is to use a square or rectangular subimage arca centered at (x,y), as

shown in fig. (a).

The center of the subimage is moved from pixel to pixel starting, say, at
the top left corner, and applying the operator at each location (x,y) to
yield the value of g at that location. Although other neighborhood

ξ
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shapes, such as a circle, are sometimes used, square arrays are by far the
most predominant because of their ease of implementation.

(X,y)

Fig.- 4: a 3x3 neighborhood about a point (x,y) in an image.

The simplest form of 7 is when the neighborhood is I x l. in this case, g
depends only on the value of I at (x,y) and I" becomes a gray-level
transformation (also called mapping) function of the form [15]:

s =T(r) .. (3)

where, for simplicity in notation, we use r ands as variables that denote
the gray level of l(x,y) and g(x,y) at any point (x,y).

one of the principal approaches in this formulation is based on the use
of so-called masks. Basically, a mask is a small (e.g., 3r3) trvo-
dimensional anay, such as the one in fig. 4, whose coefficients are
chosen to detect a given property in an image. as an introduction to this
concept, suppose that we have an image of constant intensity that
contains widely isolated points whose intensities are different from the
background. These points can be detected by using the mask shown in
fig. 5.:

Fig. -5: A mask for detecting isolated points different from a constant background.

０
０ 1

1
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The procedure is as follows:

The center of the mask (labeled g) is moved around the image, as
indicated in fig. 4. At each pixel position in the image, we multiply
every pixel that is contained within the mask areaby the corresporoin!
mask coefficient; that is, the pixel in the center of the mask is multiplied
by 8, while its 8-neighbors are multiplied by -1. The result of these nine
multiplications are then summed. If all the pixers within the mask area
have the same value (constant background), the sum will be zero. If, on
the other hand, the center of the mask is located at one of the isolated
points, the sum will be different from zero. If the isolated point is in an
oflcenter position the sum will also be different from zero, but the
magnitude of the response wiil be weaker. These weaker responses can
be eliminated by comparing the sum against a threshold.

If we let w1, w2, , we raptasent mask coefficients and consider the
8-neighbors of (x,y), we may generalize the preceding discussion as
performing the following operation:

r1/0,到 =喘 /o一 Lッーリ十″2ノ0~Lガ

..(4)

on a 3x3 neighborhood of (x,y).Larger masks are formed in a similar
manner.

It is noted in eq. (3) that changing the coefficients changes the
function of the mask. For instance, if we select w;:l/9, i:|,2 9, and
let g(x,y):rlt@,v)1, then the values of g at (x,y) wiilbe the ayerage gray
level of the pixel at (x,y) and its g-neighbors. As indicated above, masks
have a number of uses besides image enhancement.
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o Frequency-Domain Methods

The foundation of frequency-domain techniques is the convolution

theorem.Letg(x,y)ueanimageformedbytheconvolutionofanimage
I(x,y) and a position-invariant operator h(x'v)' that is [15]:

g(x,Y) = h(x,Y)* I(x,Y) " (5)

Then, from the convolution theorem, We have that the following

frequencY -domain relation holds :

G(u,v)=H(u,v)F(u,v) "(6)

WhereG,H,andFaretheFouriertransformsofg,h,and/,
respectively. The transform H(u,v) is sometimes called transfer function

of the process.

Itisworthnotingthateq.(5)describesaspatialprocessthatits
analogous to the use of the masks discussed in the previous section' In

fact, the spatial masks discussed in the previous section are often called

convolution masks. The key point to keep in mind, however, is that the

convolution theorem requires that H(u,v) and h(x,y) be of the same size.

ThusifH(u,v)is,forexample,ofsize(512x512),theneq'(5)givesan
equivalent spatial result only if h(x,y) is of this size [15]'

o The Convolution Process

The convolution process requires to overlay the mask on the image'

multiply the coincident values, sum all these results, placing the result

of the operation in the location colresponding to center of the mask' the

next step is to slide the mask over by one pixel and repeat the process'

This process continues until covering all the image plane; the process of

sliding, multiplying, and summing is called convolution as shown in

ng.(oi noting that the output image must be put in a separate image

uiuy called a buffer, so that the existing values are not overwritten

during the convolution process [16]'
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Fig. -6.a the convolution process [16], b the convolution process [16], c the
convolution process [ 6]
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a. Overlay the convolution mask in the upper-left comer of the image.

Multiply coincident terns, sum, and put the result into the image buffer

at the location that corresponds to the mask's culrent center.

b. Move the mask one pixel to the right , multiply coincident terms,

sum, and place the new result into the buffer at the location that

corresponds to the new center location of the convolution mask

Continue to the end of the row.

Move the mask down one row and repeat the process until the mask is

convolved with the entire image.

CIRCULAR MASK GENERATION ALGORITHM
All of the above mentioned filters are used sliding box window. The

algorithm of generation the circular masks established as follow:
Circular Mask Algorithm
Begin

o Put the Radius value ( R).
. Open array for circular mask (block). XY (1000,2), the 1000

denote the mmimum number of pixels in the block, and 2 is the

number of mis in the plane (x and y). Hence (x,y) is central point

in the circular block.

o Determine the direction offour sign arrays, these are:

Snl (1000), for hori:ontal array.

Sn2(1000), for vertical array.

Sn3(1000), for top right to left down array.

Sn4(1000), for top left to right down array.

1. For Rl:l to R (R: is the Redius of circular mask)

Compute de:45/Rl
Compute N,:360/ de

N ,: number of partitions of circular blocks at radius (Rl)

N1: N,-I
2. For T:0 to Nl do

Compute 0:T* d0 (angle of partition T).

Compute S--Sin(O) and C:Cos(0).

][ lsl < 0.0001 then put x:0 Else y:Round-lnteger (Rl*S).
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Compute L:L+ I
Put XY (L,l):x,&XY (L,2):y

If Cr_0 rhen Snl(L):l Else Snt(L):-t
If S>0 then Sn2(L):l Else Sn2(L):-t
If (0>45..and..( e<225).. then Sn3(L):t Etse Sn3(L):-1
If (e>135..and..( e<315).. then Sn4(L):t Else Sn4(L):-t

Endfor (2).

Endfor (l).
Put T,:L (total number of point in the circular mask)

Then applying the circular sliding mask to scan the image plane point
by point.

SUGGESTED ALGORITHM
The current implementation is done by using Microsoft Visual Basic

program which can be described by the next block diagram:

Fig. -7: Block Diagram Represents the Filtering Techniques

We can illustrate the figure as follows:
1- Input image.
2- Define spatial mask.
3- Determine block size.
4- Calculate central pixel value.
5- Replace the mask windows central pixel value.
6- Move the mask down one row and repeat the process until the

mask is convolved with the entire image.
Then applied the circular mask:
-Put the Radius value ( R ).
-Open ar-ray for circular mask (block)
-Determine the direction of four sign affays

Application
Filter Techniques

by use: square
sliding mask then
applied circular

mask

Enhancement
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Then applying the circular sliding mask to scan the image plane

point by point.
7- The output is the smoothing image.

8- End algorithm.
STATI STICAL ANALYSIS ESTIMATORS
1- Mean, Variance and Standard Deviation

The estimates of the werage or mean value of a random variable x;

can be written as [7]:
_1_ -l

p= xi =Z*,p(*,) .. (7)
,=0

While the estimates of the variance of such random variable is given by

ltTl
L-l

I(r,- i,)p(x,)
,=0

Z is the total number of a variables and p(x, ) is the probability of

(x,) in the system of variables [17].
2- Estimated signal-To-Noise Ratio, Equivalent Number of Looks

Calculation of the Signal-To-Noise Ratio (SNR) defined as the mean

over the standard deviation [17]:

,st/R=4 ..(9)
6

The number of looks used to generate the image is usually, known as

" N "; otherwise, the number of looks of each simulated image can be

estimated as follow [17];

ENL =(Sarn)' .. (10)

E)GERIMENTAL RESULTS AND DISCUSSION

The information about the MRI used in this study included:

Figure (8) is a (256x256) MR image of a human pancreas. Figure (9) is

u 1Z.SO"ZS6) MR image of a human liver, this images are published in

u ll.
The pancreas can be the site of different types of tumors, and for

most of them the only curative treatment is surgery. The diagnosis of
focal pancreatic lesions is mainly based on various imaging methods,

and accurate and reliable information on tumor extension and staging is

of great clinical imPortance.

In our experience, the pancreas may appear "brighter". The bright

appearance is simply due to the scaling of the overall image signal.

o, = (STD), = ..(8)
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The tissue contrast between normal tissue and lesions may actually
decrease as the overall signal of the organ is reduced by the signal
subtraction, while the signal of the lesions will remain unchanged.

MR techniques provide superior intrinsic contrast between normal
and pathological tissue, and have become a method of choice for liver
imaging. on MRI, normal liver parenchyma has a homogeneous signal
intensity (SI), while most liver tumors are shown as foci of low SI in
Tl-weighted images and of high sI in T2-weighted images. The
contrast can be maneuvered between normal tissue and liver lesions to
achieve optimal tumor detection.

Non-enhanced MR imaging, which depends on the difference in T1
andT2 between the normal liver and lesions.

In figure (8) a recurrent pancreatic islet cell tumor and its histogram.
on an un enhanced T1-weighted image the tumor cannot be seen in fig.
(8-a). The lesion can hardly be distinguished from the per pancreatic
tissue; but on the contrast-enhanced image fig. (8-b): it is clearly
defined (---).

Table (1): explain the relationship between (mean, standard deviation,
variance, and signal-to-noise ratio) from pancreas image (un enhanced
image, and contrast-enhanced image), the SNR image is obtained from
these images by calculating the local point signal-lo-noise ratio in
sliding windows and assigning this value to the central pixel of its
coffesponding window.

A liver MR imaging and its histogram are shown in figure (9), the
lesion can be seen on an un enhanced image fig. (9-a). In fig. (9-b) the
contrast-enhanced technique is used fine details are highly visible in this
enhanced image.

However the liver parenchyma is enhanced more than the lesions, the
tissue contrast and the lesion-to-liver will still be increaser significantly,
as manifested by improved demarcation and conspicuity of the lesions.

Table (2): explain the relationship between (mean, standard deviation,
variance, and signal-to-noise ratio) from liver image (un enhanced
image, and contrast-enhanced image

contrast-enhanced magnetic resonance imaging of the liver and
pancreas is frequently performed to improve the sensitivity and
specificity of lesion detection in organs. The concept of using tissue-
specific contrast media is to selectively enhance the normal
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parenchyma, but not lesions, so that the contrast between fumorous and
normal tissue is increased, and lesion detectability improved.

Contrast enhanced are used to improve the sensitivity and specificity
in MRI by changing the signal intensity to increase tissue contrast
between the normal part and focal lesions. Both the liver and pancreas
MR imaging can be effectively enhanced by used contrast-enhancement
filter.

In liver imaging, there are several characteristic features are
enhancement.

In pancreatic tumors the enhanced images are of limited features i.e.
several characteristic features are cannot be seen.

Our experimental results in the previous section suggest the
proposed method for image contrast enhancement is very effective,
because of the circular mask has symmetrical properties in all directions
for its point around the central mask point.

200 250

Grav level

(b)

Figure -8: A recurrent pancreatic islet celltumor.

(a)- an un enhanced image and its histogram. (b)- contrast-enhanced image and
its histogram.
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Figure -9: A liver metastasis from a characinoid tumor.
(a)- an un enhanced image and its histogram. (b)- conhast-enhanced image and itshistogram.

Table -l: explain the rerationship between (mean, standard deviation, variance, andsignal-to-noise ratio) from pancr.u, irug" (un enhanced image, and contrast-enhanced image)

Pancreas Image

Un Enhanced Image
2114.16

gray level

gray level
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Table -2: explain the relationship between (mean, standard deviation, variance, and

silnal+o-noise ratio) from liver image (un enhanced image, and contrast-enhanced

image)
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ABSTRACT
Transition strengths tM(E2)12 for gamma transitions from first

excited states of spin and parity "r,'to the ground states of 1lthat

produced by pure electric quadruple emission in 56Sn isotopes and 28NIi

isotopes have been calculated as a function of neutron numberN.

Gamma ray branching ratios values for y-transitions were used

together with mean life times for these initial states.

The results give additional provenance that pairing forces cause's

even-even nuclei to a more stable than even-odd nuclei.

INTRODUCTION
Typical regularities in the neutron behavior are evident when pure

transition strengths tM(E2)12 for gamma transitions were calculated as a

function of neutron number in nuclei with magic atomic number .

The results that [M(E2)]2 is larger for nuclei with even N than

with odd N.
This effected is caused by a property of the nuclear force producing

extra binding between pair of neutron in the same state which have

opposite direction for angular momentum .

Single particle model proposed by Mayer [l] and Haxel et all2l
is used in present calculation, this model yet excellent first

approximation to structure of the nucleus.[3]

THEORY
The partial width of y-ray transition from an initial state with spin

Ji to final state with spin J1 is given by Ref.[a] ;

L=鱚開
狙
期
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Where

h :Dirac constant - h . h:Plankconstant
2n

C: Spead of light
Er: Gamma energy
L : Angular momentum of the y- transition , L +0
B (L):Reduced transition probability
The Weiss Kopf single- particle reduced transitions probability is defined

tl, (EL),,
in Ref.[5] by- B(EL)(w.u.)=t@\_

t/U= partial half l,f, "fo, y -rqy transition

If the total width is r, =Zf ,, (2)

Then f.,T= h=0.65822x10-t5eV.s .(3)

Whcrc T is thc mcan lifc timc ofthe inidal statc=fZ
in 2

The γ―ray transi● on strength[M]2is dcincd as[4]:

lMノ=キ
 WdSS Kopfun■

(W.■) 。6)
Lw=Width in Wdss Kopfunit
By using single particle model , Weiss Kopf derived the following
relation for I*[(E2)] . n5

fy*(E2) :4.7907X10-n A% 
r'; ..(6)

Where A is nuclear mass number, E, in KeV. fr* in eV .

For y-transitions with mixed multi polarities L and Lt and by
theoretical calculation from Ref .[5]

. 'rr(Y)'SZ: /2 ..,,....(7)v 
' r(r)'"

Where 5 is the mixing ratio
By using eqs. (3) and (4)

*z-r(l+t)o __;r_ .(g)fu)
Wheref(L)+f(L+): fy ..(9)
Partial width of each y-ray can be calculated as follows Ref.[6]:

「
ブ=BRix Fγ

。(4)

。
(10)

BRithe branching ratio of(γ i)can be calculatcd as in Ref[7]from:

BR(■ )=キ×100%   …(11)
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Il nhe relative intensity of yi

I,o, :I/, (summation for all yB dexcit certain level)

Also the square of the mixing ratio 52, may be defined as follows [7] :

., -t, 
(t +l\

f, 

-

I ,,\L)
I.,,(L)rI Y(L+):I y

..(12)

.(13)
For pure E2 transition, 5 :0 and hence

..(14)f(E2):rY
And the transition strength of this transition can be calculated by using
eq. (5) , the corresponding fT,"(E2) values calculated for the transitions .

So that the eq.(5) can be then used in the form of :

- f ( E2)"*e
lM(82\l' ==- .....(5 )f (Ez)w 

,,

CALCULATION
The transition strengths [M(E2)]2 fo. y- transitions from first excited

levels to the ground levels that produced by pure electric quadruple
transitions as a function of neutron number N in 5eSn isotopes and 4Ni
isotopes have been calculated as follows :

l. Mean life time T for excited levels calculated by using eq .(4) from
half life times , y, related to these levels measuring by ref .[5] are

present together with relative intensities for y- transitions fteasured
also by ref .[5] )]and w ith the total gamma widths f, calculated by eq

.(3) , in Tables (l) and (2) for soSn isotopes & zsNi isotopes

respectively .

2. The partial gamma width f(E2) was calculated for each T-
transition by eq.(10) using the total gamma width and related branching
ratio calculated from eq.(11).
3. The partial gamma width f(E2) in W.u. was calculated for each

gamma transition using eq.(6) .

4. The transition strength of each y-ray [M(E2)]2 was then calculated

by dividing the partial gamma width f(E2) by corresponding partial
gamma width f(E2) in W.u. eq .(5) was used.

The results thus obtained from (2,3,4)are presented in Tables ( 3 and 4 )
for 56Sn isotopes & 2sNi isotopes respectively .
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Figs. (t) and
behavior that return
neutron in the same
momentum.

DISCussloN

. This property is caused that rM(82)r2 varues for even-even
isotopes are larger than for even_ odd isltopes'.
In the preselt work the difference can be suggested by the relation
A :[M(E2)], 

.u.n _€ven - [M(E2)]2.*,.* .

The discrepancy occurs for the 63.36 Kev. f': - ll Transition is(2 z)
indicated that 65Ni isotope is much more unstable than other 26Niisotopes as it is clear in
Table (4) and Fig (2).

Table -l: Experimental
strengths
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■X10■
cヽ =

ヽ ■
Kc 「ヽ

■

Ｐヽ

E_

KeV JF ~ヽ

リ ュ 96
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10199 046(1) 10206 5/-1/ 24.6(12) 0.9916 = 0.0862

122966( 0485(19) 122968 2・‐0~ 0.9404=00368
92139 12(4) 9211 5/_1/
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Table -2: Experimental
strengths
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eV
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Ｒ
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in 50Sn  iSOtOpes as a
Table -3: Transition strengths M(E2)12 for y -transitions

function of neutron number N

Table -4: Transition strengths M(E2)12 for y -transitions in zNi isotopes as a

function of neutron n
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ABSTRACT
Most simple nonlinear thresholding methods for wavelet denoising such as classical

soft thresirold, assume that the wavelet coefficient are independent However

wavelet coeflicients have significant statistical dependencies . the aim of this paper

was to consider the statistical dependencies between the coefficient and their parent

in detail by using new threshold technique called (Bivariate shrinkage method) and

this new method with classical method.

INTRODUCTION
Image denoising is used to remove the additive noise while retaining

as much as possible the important signal features The wavelet

transform has become an important tool for this problem because of its

energy compaction property . The small coefficient are more likely due

to noise andlarge coefficient due to important signal features Il] .

Simple denoising algorithms that use the wavelet transform consist of
three steps.

l- Calculate the wavelet transform of the noisy signal .

2- Modiff the noise wavelet coefficients according to some rules.

3- Compute the inverse transform using the modified coeffrcient .

One of the most well - known rules for the second step is soft

thresholding analyzed by Donoho[2]. Due to its effectiveness and

simplicity it is frequently used in the literature. The main idea is to

subiract the threshold value from all coefficients larger than threshold

value and to set all other coefficients to zero. Generally, this method

uses a threshold value that must be estimated correctly in order to obtain

good performance.
Recently, statistical approaches have been emerged as a new tool for

wavelet - based denoising The basic idea is to model wavelet

transform coefficients with prior probability distributions . Then, the

problem can be expressed as the estimation of clean coefficients using

ifrir u priori information with Bayesian estimation techniques, such as
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the Maximum A Posteriori (MAp) estimator. If the MAp estimator is
used for this problem, the solution requires a priori knowledge about the
distribution of wavelet coefficients. The problem is that what kind of
distribution represent the wavelet coefficient[3] .

These models ( soft threshold and Bayesian estimation ) mostly
assume that the coefficient are independent and try to characterize them
by using Gaussian, Laplacian, or other distributions. For example, the
classical soft threshold shrinkage function can be obtained by a
Laplacian assumption[3].

However, these simple methods are week models for wavelet
coefficients because they ignore the dependencies between coefficients.
It is well known that wavelet coefficients are statistically dependent [4].

Algorithms That exploit the dependency between coefficients ian
give better results compared with the ones derived using an
independence . one of the most important method which capturei the
dependency between the coefficients is Bivariate shrinkage function
[3].This function was derived by using Bayesian estimation theory,
specifically (MAP) estimator.

The organization of this paper is as follows . In section (2) wavelet
transform have been described , In section (3) the basic idea of Bayesian
denoising will be briefly described .Section (3-1) describes the classical
soft model. Then section (3-2) describes the Bivariate model, and new
non-Gaussian Bivariate pdfs are used to model the joint statistics of
wavelet coefficients. This model try to capture the dependencies
between coefficient and its parent.

II/AVELET TRANSFORM
wavelet transform (wr) in the image processing can be considered

as a subband decomposition [5,6]. Fig.l shows an image wavelet
decomposition diagram. The original image F(x,y) is firstly filtered on
the row by applying filter H and L and down sampled by keeping one
column out of two. Two resulting images, the low-pass and high-pass
outputs are obtained. Then, both of them are filtered along the column
and down sampled by keeping one row out of two. It can be obtained
one low-pass coefficient denoted by FLL (x,y) and three high-pass
coefficients denoted by FLH(x,y), FHL(x,y), and FHH(x,y)
respectively. The coefficient FLL(x,y) is a smooth image(approximation
image) while the other three (FLH(x,y),FHL(x,y),and FHH(x,y)) are
images edge information ( detail images) .
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Fig.-l : Two Dimensional Wavelet Decomposition[6]

BAYESIAN DENOISING
A more precise explanation of the denoising of an image can be

given as follows[3]:

8=x+n (l)
Where n is independent additive noise. We observe (g) a noisy signal

and which to estimate the desired signal .r as accurately as possible

according to some criteria. In the wavelet domain if we use an

orthogonal wavelet transform , the problem can be formulated as [4]:
t=w+n Q)

Where y is a noisy wavelet coefficient , w is a ffue coefficient , and

n is noise, which is independent Gaussian [7]. This is a classical

problem in estimation w from the noisy observation y .

CLASSICAL SOFT MODEL
A classical soft threshold is an adaptive data-driven threshold for

image denoising via wavelet soft thresholding [3]. The threshold is

driven in a Bayesian framework specifically (MAP) estimator .

The classical MAP estimator for (2) is,[4]

w(y) = arg max t,p (/l)

By using Bayes rule , one gets [3,4]

W(ッ)=arg max[′ ″(ッ ーソ)+′,(W)]

(3)
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This equation have been wrote in term of the probability
distribution function (pdf) of the noise (p,) and the (pdfl of the signal

coefficient (p,").

From the assumption on the noise, p, is zero mean Gaussian with
variance o,ll,2], i.e.,

ρ″0=%栃КX(券
)

To estimate the noise variance 6 n from the

coefficient, a robust median estimation is used from
wavelet coefficient ( FHH subbsnd in fig(l) ) [3,4] :

oy - o -r 6n

o: 6r-6,

(s)

noisy wavelet

the finest scale

(8)

(9)

The pdf for wavelet coefficient is modeled by Bayesian approach as

a Laplacian density, [4, 8].

σ;=′
つθttα4(ッ′|)  

ッ′∈ subband (FHH)       (6)

ム0=舟∝
(―
√明 (7)

Whcrc σ is coefflcicnts variance which cstilnated from cquation

(2),[3].

One gets:

Where o, is the variance of the noisy coefficients( y ) 13,41,

By using equations (5),(7) in equation (4) yields the following
estimation function[3,9].

tN'
o r: *, ,oZyl

N2 is the size of the coeffrcient (y) .

<ガ抑中―年
)

(10)

(11)

This estimation function called soft shrinkage function , and can be
written as [3,9] :
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√ ノ>型2σ
:

σ

(r1
Sign(y):l ' '

[- r

Sriv(ッ )(ッ ー
|『

σl)

0

Here sign (y) is defined as [3]:

(12)

otheruise

(13)

can bc wrlttcn as:

√ッ≧0

/ッ <0

The final form of the soft shrinkage function

W(ッ)=Sa/r(ノ ,型
::11)

(14)

BIVARIATE MODEL
Classical soft threshold cannot adopt the statistical dependencies

between the coefficients However , there are strong dependencies

between coefficient and its parent. In this section MAP estimator was

modified as to take into account the statistical dependency between a

coefficient and its parent. Let w, represent the parent of w,. w, is the

wavelet coefficient at the same position as )v, but at the next coarser

scale.)[0,] l] then
yt -_v)t + nl

y2=w2+n2 (15)

Where y, and y2 are noisy observations of ru, ofld re, ttland n, are

noise samples . We can write equation (2)
!=w+n

Where w: (w,wr), y : (lr, !z), n:(npnr) .

The standard MAP estimator for w given the comrpted observation

y is equation (4), in order to use this equation to estimate the original

signal , we must know both probability distribution functions (pdfs) of
the noise and the wavelet coefficients. In this model the (pdf) of the

noise values nlenz is defined as Gaussian distribution function with

variance o,,i.e.,[3, 1 0],

０
０

０
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(16)
p, (n) =

The pdf for wavelet coefficient
as Bivariate pdf [3,10],

is modeled by empirical histogram

(17)

(18)

ρ“,(″)=券 .eXp〔-1:]、ノ″「+″f)

where o is coefficient variance of the estimated coefficient
(equation (9)).

. By using equations (16),(17). rn The MAp estimator of wl (equation
(a)) yields the following Bivariate shrinkage function [11,12]:

シツ
l

_(イ
ツ「+ツ:一争

ッf十 ッ:

This method clearly show that the estimated value should depend
on the parent value. The smaller parent value produced greater striint.
This result is interesting because it illustrates the effect of taking in to
account the parent - child dependencytl3l.

RESULTS AND DUSCUSSION
In this paper The Bivariate shrinkage function have been

compared with classical soft threshold for image denoising , for this
purpose a critically sampled orthogonal discrete wavelet tiansform ,with Daubchies length -8 filter is used . Fig .2 illustrates the subband
regions of the two dimensional critically sampled wavelet transform.
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Fig.-2: Subband regins ofcritically wavelet transform

Forconvenience,thesubbandsHHl,HlrandLHlarelabeled,
*t .." t it- ttt. scale number ' Let us also define the subband of the

nu."nt .o.fn.ient and the subband of child coefftcient 'For example if
"Hlilil;ilo .oefficient , then HHz is the parent coefficient of HHr

subband.
rr,. .ut.,tations for the local adaptive image denoising are done by

th" ;;;J;;;g1arn , und the implementation of this algorithm can be

summarized as:"*1.-i., 
the window size . The signal variance of a coefficient is-' 

"J.ut.O 
by using neighboring coefficient in a rectangular

region with this window size '
2. Set how many stages will be used for the wavelet transform'

l. i**nO the noisy irnugt ' The noisy image.is extended by using
"' 

wrn*Jtrc extension i-r order to reduce the boundary problem '

4. ialculate the forward wavelet transform '

5. Estimate the noisy variance' The noise variance is calculated by

using the robust median estimator'

O. pio.I.r. each subband separately ' the coefficient and the

corresponding parent matrices are prepared for each subband '
and the parent matrix is expanded ln order to make the matrix

size the same size as the coefficient matrix'

7. Estimate the signal variance and the threshold value : The signal

variance for eaih coefficient is estimated using the window size

, unO ,tt" threshold value for each coefftcient is calculated and

stored in a matrix with same size as the coefficient matrix'

8. Estimate the coefficients by using bivariate shrinkage function '

9. Calculate the inverse wavelet transform'

LL- til, 

-
':-" H

rH HH-

1.

t\ *'
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In this experiment , two (stzx512) grayscale images are used ,namely Airplane and Den hill. Bivariate algorithm wal tested using
different noise levels n: l0,20,and 30. and compared with classical soi
threshold Performance analysis is done using the mean square error
(MSE).

四=+彗レ′―ズf (19)

C`

where y is the original image, y'is the reconstructed image , and Nz
is a size of the image . The smaller value of the MSE , the better de-
noised image represents the original image .

The results can be seen in table l. and the noisy images with noise levels
(n:20) are illustrated in Fig 3. and Fig 4.

Table-l: MSE values of denoised images for different Test images and noise levels
of classical soft threshold and Bivariate threshold.

♂V♭Jisι 二′ッι′

n=10
n=20
n=30

助 お′二ιッグ

n=10
n=20
n=30

Иjψ″″′′″agι
助 ″ 滋昭′  Sa/r ttrι sヵθ″

221.39            88.29

320.3            287.78
578.6            382.73

D“ IlilrJ加昭 ι

Ⅳ♭り 加,cgι    Sa/r rrareshθ 〃

Jり″ria″ rrareshθ″

40。97
60.35

112.57

3Jりariα

`ι滋 reshθ″

32

50.25

76.86

207.2

352.3

590.7

88.06

297.33

345.88
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Fig.-3: (a) originalAirplane image . (b) noisy image with noise level:20.
(c) Denoised image using classical soft threshold ; MSE=287'78'

(d) Denoised image using bivariate threshold ; MSE:60.35.
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"d

Fig.-4: (a) original Den Hilr image . (b) noisy image with noise revel:20.(c) Denoised image using crassici softitrresh"ord ; nasg:igz.l:
(d) Denoised image using Bivariate threshold ; MSE:50-.25.
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As seen from the results, the Bivariate denoising mostly

outperforms the classical soft denoising . In classical soft threshold' if
thecoefficientisbelowthethresholdvalue,itbemakedzero
However, Bivariate results clearly show that the estimated value should

O.p.nO on the parent value . Th; smaller the parent value, the greater

the shrinkage. For this reason the denoised image obtained using

Bivariate threstroid has PSNR higher than the denoised image using

classical soft threshold.

Inthispaper,Bivariateshrinkagefunction.areproposedforwavelet
coefficients in order to characterize the dependencies between a

coefficient and its- p..r, . This function is derived by usingBayelian

estimation in particular The MAP estimator ' Therefore

Bivariate function maintain the simplicity, efficiency, and intuition of

classical soft threshold .

It should u. .-pr,*ized that in this paper, we investigate only-h-ow

the classical soft thresholding approach of Donoho should be modified

to take into account parent - child statistics '

we obtained these results by observing the dependencies between

only coefficients and their parents. It is expected that the results can be

further improved if the other dependenciei betrveen coefficient and its

neighbors are exploited . Other simple Bivariate shrinkage functions can

b. i.u.toped , 6, .**ple , a bivariate hard threshold with circular or

ellipsoidal deadzone.
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approxirnatc the exact solution and then

the cxistence thcory and the neccssary conditions for classical optirnal control under

several litv and inequalitY constraints'

INTRODUCTION
During the last dictates, many researchers interested to study

relaxed optiiral control problems for systems defined by ordinary and

parrial differential equations as in [l], [2], [3], [4], and many others. At

ihe beginning of this century the researcher in [5] studied a classical

optimai contiol problem for systems defined by semilinear parabolic

pu.tiut differential equations with state constraints'

Since many applications in physics as the problem of

Electromagnetic *ir.r, or the problem of Dynamical elasticity lead to a

mathematiial model represent by a classical optimal control problems

govemed by nonlinear hyperbolic partial differential equation, so we

i"nterest in itris paper to study a classical optimal control problem for

systems defined by nonlinear hyperbolic partial differential equations

*ith t.r.ral equaiity and inequality state constraints. First, for fixed

classical control under Some assumptions, we solve the nonlinear

hyperbolic equations using the Galerkin method to approximate the

.*u.t solution, and then during the proof of existence of a classical

optimal control we solve the nonlinear hyperbolic equations (for a

,.qu.n.. of controls) we get the colresponding sequence (sequence of
.orr.rpording states) of solutions of the hyperbolic equations' Second

under suitable assumptions with several equality and inequality
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constraints the existence of a classical optimal control and the necessary
conditions for a classical optimal control are established.

1. Description of the problem:- Let o c R/ be an open and
bounded region with Lipschitz boundary I = do, and let
1 =(0,7),0<T <@,Q =ox1. Consider the following nonlinear
hyperbolic state equations :-

y,,+A(t)y= f(x,t,y(x,t),u(x,t)),in Q (1)

y(x,t)=0, inx,wherex=f x[0,2] (2)
y(x,0): yo (x), in O (3)

y,(x,O): y'(x), in Q (4)

where ! = !,, is the state, z is the classical control, and ,ep1 is the 2nd

order elliptic differential operator, i.e.
d, a I av]A(t)y=_1,;1, ,,,r;)

The set of classicol controls is
ueW, Wcl'(Q),where W ={u€L(81*xl eQa.e.in q ,

where U is a compact and convex subset of R" (usually y = I or v =2),

the constraints on the state and control variables y & u eK
G,,(u) = LS,(x,t, 

y,u)dxdt = 0, I < m < p

G,,(u) : 
Lf ,(x,t,y,u)dxdt < 0, p *l < m < q

the costfunction
Min. Go(u) : f, f ot*,r, y(x,t),u(x,t))dxdt

where ! = lu is the solution of (1-4), for the control u, &nd g,(x,t,y,u)

, for i =1,2,...,Q are defined on Q xR xU .

The continuous clsssical optimol control problem (CCOCP) is to
minimize the cost function subject to u e W and the above constraints. A
control satisffing all the above constraints is called admissible and the
set of admissible control is denoted byWn.

We denote by 
I 

. I the Euclidean norm in R' , by 
ll 
.ll- the norm in

r(o) , by (.,.) and 
ll 
.ll, the inner product and norm in t @) , by (.,.),

and ll .ll, the inner product and norm in Sobolev space rt = ul(a) , by

<.,.> the duality bracket between vand its dual v', and UV ll.ll, tft.

norm in I:(q.
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・・Deflnition of the classical solution'・

2。 The Solution of The State Equation 3‐ In Order to flnd the classical

solutions ofproblcm(1‐ 4),wc sha11■ rst interprct thesc cquations in the

following wcak follll

<yr′ ,ソ >+α
(′ ,ッ ,ツ)=(/(′ ,ッ(r),″ (r)),ソ ), ッ(。 ,r)∈ /,∀ツ∈/,aoe.on f(5)

ッ(0)=ッ
0,in Ω ,                   (6)

乃(0)=ッ
1,in Ω                      (7)

wherc the initial conditions inake sense ifッ
°∈/,ッ l∈ ι2(Ω

),and α(′ ,。 ,。 )

is the usual bilincar follll associatcd with И
(′),and the derivatives are           ・

takc in thc scnse of distribution. We supposc that the operator /(r)

satisfles the elliptic conditions                                            ・ ・

Σ%(χ ,′)ろ4≧αlΣ Zr,(χ ,′ )∈ 0,4∈ R′ ,1≦ にど,αl≧ 0,

',ノ

=1                   ′=1

1%(χ ,rul≦ α2'(χ
'′

)∈ り,aly∈ Cl(7,F(Ω )),α2>0

1∂
(ar/(χ ,r))/∂′

|≦ 偽,(χ,r)∈ 0,α3≧ 0

Σ(∂(α′(χ ,′ )/a)zノろ≧α4Σ Z「
'α4>0

',ノ

=l                              ′=l

α′=αノ′'′'ノ
=1,¨。,グ

which imply that c(r,v,w) is symmetric and for

somea, d2,d3,d4, Yv,w eV & te 7, we obtain

lα (′ ,ソ,W)|≦ α21ツ |1111W11,

α
(′ ,ソ,ν)≧ 名IJII,

名(′ ,ソ,W)≦οちIJIIIIWli,

&  α′(′ ,ソ,ν)≧ α41Jli'

We suppose also that the function / is defined on Qx RxU, continuous

w.r.t. .r,r, measurable w.r.t. y & u, and it satisfies:-

lf {*,t,1,,u)l< r(x,r) * Ayl, where (x,t)eQ,!,u e R, and r e t191

l-f t*,t,!,,u)-.f (x,t,fr;a)l3 Lp,-yrl, where (x,r) e Q, rr,!z,z e R.

Theorem 2.1: For every controluelZ, y'€V, y'el](a), the state

equation (5-7) has a unique solution ! = t,, such that

y e I11I,v) , !, e t (Q) , and y,, e I11I,v'1 .

Proof: -Let V,(for eachn) be the set of continuous and piecewise affine

functions ino. Let {v,\:=, be a sequence of subspaces ofv , such
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thatYveV, there exists a sequence{v,}: withv, eV,,Yn, and vn-+v

strongly inZ, hence v, -) v strongly inZ'1o). Let {4, i =1,2,...,M(n)} be a

finite basis of 4(wherev,(x),for i :1,2,...,n are continuous piecewise

affine in O,with v,(x)=0 on the boundary f ) and let y, be the

Galerkin's approximate solution to the exact solution y 16l, such that

!, = !,(t,g =fc,Q)v,(x) ,

where c,(r) is urt ro*, function of r, for each i =1,2,...,n.

We approximate the weak form of the state equation (5-7) w.r.t.x, using
the Galerkin's method, i.e. (fori = 1,2,...,n)

1 /,r,r i > +a(t, y,,v,) = (.f (t, y,,u),v, ), Vv, e V, !, e L2 11,V,) a.e. on I (8)

(y,,,,v,) = (!o ,v,), Yv, e V, (9)

(!r,,v,) = (y' ,v,), Yv, eVn (10)

where !0,=!,(0)eV, ( resp. /r, =!,,(0)et1A7) be the projection of yo

onto V (be the projection of y' onto t@) ), hence

ツ0″
一>ツOStrongly in /

ツ1″
→ツ

l Strongly in 」(Ω )

Substituting the approxirnate solutionッ″

equations rcduce to thc following systcm

cquations

/D′
(′ )+β C(′ )=b(′

r(χ
)c(′ )),

ИC′
(′)=И D(′ )

ИC(0)=θ ,&ИD(0)=τ
,

whcrc /=(ary)″ ×″, ar/=(ち ,■ ), B=(ち )′ x′ ,

C′
(′ )=(ι ;(′ ))″×1,D=(グブ)″xl, D′ (′)=(ィブ)″×1,

フ=(考 )′xl,θ =(%)″xl,′ =(弓 )″×1,(θノ=(ツ
0'ソ

′)

(1la)

(1lb)

in equations(8-10),then these

of linear ordinary differential

ち=α (′ ,ち ,■ ), C(′ )=(%(′ ))″xl,

b=(a)″xl, a=(/(フ
ア
C(′ ),“ ),疇 ),

and弓 =(ツ
1,4),ノ

=1,2,… ,4.

(8a)

(9a)

The above system has unique solution w.r.t. c j, with c j and

cjabsolutely continuous on T [1]. In particular !n,!nt e C(I,Z). For

brevity we will eliminate the independent variabler, from the term that
contains it.
From the last steps we gotthat for eachn, with v,cv, problem (8-10)

has unique solution y,,then coffesponding to the sequence {V\ }=, there

exists a sequence of the following approximation problems
<ツリ,ソ″>+α (′ ,ッ″,ち )=(/(ん ″),ち ),∀ツ″∈ち,∀η

(光″,し )=(ッ
0,L), ∀ち∈乙
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(ッ1″ ,ち )=(ッ
1,L), ∀L∈ ‰ (10a)

which has a sequence of solutions{14 l=,, from (8) with v, replaced

by y,,(r), and using Lemma 2.1 in [8] for the l" term in the obtained

cquation,we obtain

チ版 "臆
+雄琉 ,九 】―

“

,勅 =2カ,帰 4月 (12)

Integrating on[0,′ ], uSing our assumptions on α
(′ ,。 ,。), and On /, it

follows that

レ″釧:+レ″釧i≦
q版

"晴
十レ伽ド+‖ :]

十ε211レ″(′ポ+|夕″(rulil力 ,WhCre cl,c2≧ 0

By Gronwall's inequality[1]WC gCt

llッ″(′)|:+|ly″ (r】 ||≦
C,∀た7,where c≧ o

Which shows thtt the double sequcnce{ん (r)}(reSp.{ッ″(r)}iS bOunded
in′(J,/),(resp.in′ (2))。 Then by Alaoglu thcorcm,there exists a

subsequences of{ッ ″(′)}and{ッ″(r)}(Same nOtatbn)suCh th江 ッ″→ッ

weakly in r(f,/),and ッ″→ッ weakly in ′(2).ThCn by Aubin

compactncss theorcm[7]we can Supposc that光 →y strongly in′ (2)。

Now to passage thc limit in(8a‐ 10a),wc haVe already for cach′ ,and

ち∈乙 the scqucnce tta COnverges toッ ∈/Strongly in r(f,/),and in

tlfq respectively. LetqQ) e c'fo,Tl, such

sides of (8a)that¢ (r)=¢てr)=o,9(o)≠ 0,9'(0)≠ 0。 Multiplying both

by¢ (′),integrating on[0,r],i.e.

fチ (ツ
″′(′ ),ツ″)夕 (′

力ヽ+fα (′ ,ノ″(′ ),ソ″)¢(′〉力= f (/(′,ッ
"(r),“

(′ )),ソ″)¢ (′ )6ル

Integrating by parts tticc the flrst tellll in the lcft hand side(L.HoS。 )of
the above equation,we get

―∬
i′:(ツ
″′(′ ),ν

")夕

′
(′】力+fα (′ ,ノ″(r),ソ″)夕 (′〉力=f (/(′ ,ノ″(′ ),"(′ )),ソ″)夕(r)6ル

+(ッレ,ツ″)夕(0)(13)

&

f(」ィ″,v″ )夕
″
(′ )`力 +fα

(′ ,ッ″,V")夕(r)″ =∫ (/(ッ″,“),v″ )夕 (′ )イ
カ
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+ (! r,, u,) g(o) + (y 0,, v,) g' Q) Q 4)

Since

!,, ) !, weakly in t) 191
y, -) y weakly in t)1t,V) > y, _+ / weakly in trlg)
y, -) y strongly in t 191

vn -+v strongly in Z

lr,r' (,) -+ vg'(t) strongly in L2 (I,V)
vn-+v strongly in llOy =1u,r,r,r_+vrp,(t) strongly in t)1gy

lu,q'(O) -+ vrp'(0) strongly in l1O;

From the above convergences, the assumption on f and from (lla) &
(l1b), we can passage to the limits in (13), and (14), to get

- f, fr,,v)rp'Q)dt + !' a(t,y(t),v)rp(t)dt = fo{.f {,,r,u),v)qQ)dt

&. 
+ (y,,v)cp(o)

ll,U,r),t'{t)dr + 
fo 

aQ,y(t),v)cp(t)dt = 
!1,. ftt,,t,,u),v)rp(t)dt

* (!o,v)p'(0) + (y,,v)gQ)
Now, we have the following three cases:-
Cose 1 :- Choose rp e C210,T1, such thatrp(O) = e,(0) = O,e(T) = 9, (T) = 0 .

Substituting these values in (16), integrating by parts twice the first term
in the L.H.S. of the obtained equation, we get

!' . , ,, ,v > rp(t)dr + 
lo a(t, y(t),v)rp(t)dt = | tf {r, ,(t),u(t)),v)rpglar e7)

then
1 !tt,r > +a(t,y(t),v) = (-f (t,y(t),u(t)),v), v eV a.e. on 1 (lg)

r.e. v (the limit point) is a solution of the state equation (ga).

lr,rr,, 
--> vrp(t) strongly in t|1t,tt1

= lv,rp(r) 
-> vrp(t) strongly in lr 1g1

lr,q(O) -+ vrp(O) strongly in l1O;

(15)

(16)
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Case2lChoosea eczlo,Tl, such thatp(0) * 0 'qG) =0 '

tuttiptying the both sides of (18) by e(r)' integrating on [0'r]' then

i"i"*rrri"*"0, parts the first term in the L'H'S' of the obtained equation

il1h"; Iruiru"ting the last obtained equation from equation (15)' we

obtain
(y, (0), v)e(O) = (v, , v)p(0) = (v, (0)' v) = (v' 

' 
v) '

i.e. the initial condition (l 1'b) holds'

@!;; Choos e a e C'z lo,T),such that p(0) = 0' p'(0) + o' rpQ) = 9' () = 0'

rra-ut,lptyirg the both sides of (18) by po, integrating on [o,IL then

integruting Uy parts twice the first term in the L'H'S' of the obtained ' '

"qrili* 
Ititfien subtracting the last obtained equation from equation

(16), we obtain
(y(0), v)p'(0) = (v o,v)q' (0) = (v(0)' v) = (vo' v)'

i.e. the initial condition ( I I 'a) holds'

Now,weshallprovethaty,-+ystrongly Ii.L'1(l'V)'webeginby

integration equation ( 1 2) on [0, f] , we get

llv,, tDlli - llv,, tollli + a(r 
' v '(r)' v '(r)) - 

a(0' v' (0)' v" (0))

- f a,(t,y,,y,)dt =2[(f O,v,'u)'v",)dt (19)

on the other hand, since yis a solution of the weak form state equation

(5), then by substituting v=v, in this equation and using Lemma2'l

ip.zOf lin [7] for the 1" term in the L'H'S' of the obtained equation we

iUtuln'.qruilon like to (12), with v,=v, integrating this obtained

equation on [0,f]we get

レ′C蠣 ―レ′KOli+《r,ズの,ズr》 4o,ズ0,ズの

- | a,(,y(t),y(t)dt =2[(f $,y(t),u(t)),v,)dt (20)

Since

llv,,(D - v,(Dlll- llr,, (o) - v, (o)lli + a('v,Q) - v?)'v 'Q) - vQ))

α(0,y.(0)― y(0),ッ
"(0)ノ

(0))=f名 (r,ッ
"(r)―

ッ(′ ),y"(′ )一ノ(r)μ
●q(21→―eq。 (21b)―eq(21c)(21)

whcre
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¢り=レ″0:一レ″釧|+ズニ九o,ん o)―ズQん o,んo― fらにんノ″ン
(21b)=(y,,(T),y,(T))-(y,,(0),y,(0)) +a(T,yn(f),y(T))_a(0,y,(0),,/(0)_ f a,Q,y,,y)dt
(2lc) = (y, (T), y,, (T) - y, eD - 0, (0), y *(0) - y (0)) + a(7, y(T), y, (T) _ y(T))

- a(0, y(0), y, (0) - /(0) - fo 
o,1t, y1t1, y ,(t) - y(t))dt

Now, we have.(2la) is the L.H.S. of (r9), then (2la)becomes the R.H.S.
of (19), from the assumptions on .f , /,+1, strongly in Lr(e\, and
!,, ) y, weakly in tr 1g1 we obtain

(2 I a) = z f, {f {r, t, Q), u (t)), y,, ) dt -> z f, U {t, t {t), u (t)), y, (t)) dt

by the same way that we used to get (1la) & (1lb), we can get also that
y,(T) -+ yQ) strongly in V , & y,,(r) -+ y, (Z) strongly in L, (O) (l lc)

and since y,)y weakly in L2(I,v), then using all these results with
(l1a), (l lb), we get (2lb) convergences to the L.H.S. of (20), and then
(21b) -+R.H.^y. of (20) =Zfo{f {t,tQ),u(t)),y,)dt

and we get all the terms in (2lc) convergence to zero, so as the terms in
the L.H.S. of (21), hence (21) gives

r7

Joa,(t,!,(t)- y(t),y,(t)- y(t)pt ,-- >0

From the assumptions on a,(t,.,.), we get that y, -+ y strongly in
L2 (I,v).
It remains to prove that the solution of the weak form state equation is
unique. Let y, & y, be two solutions of (5-7),then from these equation
we have
1 /r,, - !211,r ) +a(t, y, - y,v) = (-f (t, y,u) - -f (t, y,u),v) (22)
(y,(0)-!r(O),y)=0, (y,,(0)-yr,(0),v)=9 (23)

Now, substitutinl v = lr - lz in (22), using the same way that we used to
get (12), we get an equation like to (12) withy = lr - y* integrating this
obtained equation on [0,r], and then using (23), we get

by Gronwall's inequality we Obtain

lレレ(′)一ん(r)|:=0,&|レ 1(′ )―ッ2(′】li=0,∀′∈F

|ツル(′)~ん (′ポ十肝h(′)一ッ2(′ポ≦0+flレレ(′ )―ッル(′ポ+|ッ
1(′ )一ノ2(′ポlJr

０
つ

（
υ
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= llr, (t) - yr@ll,:(,,) = o = /r = lz t

i.e. the solution is unique.
3. Existence of an Optimal Control: - In order to prove the existence

of a classical optimal control, we suppose now in addition to the above

assumptions that the functiong., (m=0,1,...,q)is defined onQxRx(J,

measurable for fixed y & u, continuous for fixed (x,r) and satisfies

l8 ^(r, 
t, y,u)l < G. 1x, r; + y, y2, Y (x, t, y,u) e Q, G, e Lz 191, T ^ 

)- 0

Lemma 3.1: If the function -f is Lipschitz w.r.t. y & rz, then the

operator u t yu from W to t'?191 is continuous.

Proof: Letu,u' e V[/.,6u=u' -n, then for e )0, u" =ule&teW ,henceby
Theorem 2.1, y = lu & y, = y," are the colTesponding solutions of the

state equation (5-7). Seffing@," = !, -y, then (5-7) give

10 ,u(r),v > +a(t,6y"(r),v) = (f (t,y + 6y,(t),u + efu) - f (t,y,u),v) (24)

&,(o) =o (25)

0",(o) = o (26)

Substituting v = D,, in (24) using the same way that we used to get (12),

we get also an equation like to (12) with 0"G) inposition ofy,, ffid
then integrating on[O,r], we have

f,$fllur,,(,)l|] . a(t, 6v,, 6v,)ldt = Io, (r, 6v 
" 
(t), 8v, (t)) dt

+zfo{f {t,l + 6y,,u + r,du)- .f (t,y,u),il,Q)dt

By using our assumptions ona(r,.,.) , a,(t,.,.), and that f is Lipschitz

w.r.t. y & u, we have

|夕″(′ポ+|夕ε(′ポ≦θ
lε

21ル
(′洲:+ε21馴夕o(′ポ+|″ε(r)li]″

By GrownwalPs inequality,we obtain that

l幌 (′ポ+|″ε←ポ≦qε
2阪ぐ北 ,∀′∈F

⇒ |夕ε(′洲為)≦
ε2ε 21ル

(′洲:
which givcs yε →ッin z2(2),if″′→″in二

2(2),

i.eo thc operator夕 →ッ″ is continuous on z2(2)。
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Lemma 3.2 : Dropping the index m, the functional G(z) is continuous
on L'z (Q) .

Proof : Since g is defined on g, Rx(J , measurable w.r.t. (x,r)for fixed
y & u, and is continuous w.r.t. y & ufor fixed @,t) and satisfies the
above condition, then from Proposition 1.2 in [4] follows that G(u) is
continuous on z219; .

Theorem 3.1: In addition to the above assumptions, assum e thatwn * Q,

/ is defined by

f (x,t,y,u) = -f,(x,t,y) + fr(x,t,y)u , s.t.

lf,{*,t,il1< F,(x,t)+ p,lyl, F,20, for / = 1,2, with r, e t1g1 ,

go, (m=1,2,...,p) is independent onu, and go & g,,(m= p+|,...,q) are
convex w.r.t. (y,u), for each (x,t) e e. There exists a classical optimal
control for the problem.

Proof : Since [] c. R is compact and convex then w is weakly compact,
and since Wn * d, then there exists a minimizing sequence {ur}, uo eWn,
V/r, s.t.

)$G,(u r; =jll Go@ )

Hence, uoeW, Yk, and then there exists a subsequence {zo}(same
notation), s.t. uo -+ a weakly in L2 (e) , u eW , and ll"rlln = 

c ,yk .

From Th.2.1 we got that for each controluo, the state equations
1 ! r,,,r > +a(t, y o,v) = (.f (t, y 1,,u p),v) = (fr(x,t, y o) + fr(x, t, y o)u o,v) (27)

(!no,v) = (y' ,r)
(!,r,v) = (yt ,r)

has unique solution lr = !,0, and we have got also that the sequences

{y} & {yo,\ are bounded in L21I,V)&, L'z(p) respectively. By Alaoglu
theorem (which states every bounded sequence in a Hilbert space has a
subsequence which converges weakly to a point in the same space) then
there exists a subsequences {yolr & {yo,} (same notations), s.t.

lr ) y weakly in L21t,tt1 & yo, -+y, weakly in t'191.
Then by Aubin compactness theorem in [7], we can suppose that

!* ) y strongly in t'?191

Let rp(t) e C'? lO,f), such that rpQ) = e' (T) = 0, rp(O) * 0, rp' (0)* O . Multiplying
sides of (27)by,p(t), integrating on[0,7], i.e.

く
υ

（
υ
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f, * t, g),v)eQ)dt + f ,6, v r Q), v)q(t)dt = f (.f,(t, v* (t)), v) rp(t)dt

* f tfrt,,trQ)u,v)9Q)dt (28)

To passage the limit in (28), for the L.H.S. we can passage it using the

rurnl steps that we used in the proof of Th. 2.1, while for R.H.S., first

from the assumptions ot.f , and y* -+ y strongly in L'(Q), we have

f, { f , {,, t r GD, v) aG) dt - [ (.f, (t, v r Q)\, v) eQ) dt

And second, since

rT PT

I t-f , {,, t r Q))u r - fr(t, v)\u,v)rp(t)dt = I (f , (t, v,) - fr(t, v))u,v)pQ)dt

* f ttrG,v)(ur -u),vrp(t))dt

Let we choose v e C[O] , set w = vrPQ) e C101, then

weCl|lcL-(I,rr)ctQ) and sinceu,ukeU cR, then from the

assumptions on/, ffid !* + ! strongly :,r;rt'(Q), we get that
al

I tfr{,, I r7))u r - fr(t, y))u,v)cp(t)dt -+ 0, for each v e c[o]

Since CtOlis dense in V, then the above convergence holds for each

v eV , then we can passage the limit also in the R.H.S. of (28), and we

obtain
1 !,,, | > + a(t, y, v) = (-f (t, y, u),v) = (.fr(x, t, y) + fr(x, t, y)u

(yo,v) - (Yo ,u)

(y,u) = (yt ,u)

which gives lt + ! = lu is a solution of the state equation .

Now, from Lemma 2.1 we have the functional G^ is continuous

ont](Q), from the assumptions ong. , form=1,2,...,p, and that yr -+ y

strongly int'?(Q), we get

G,(u) =l*G,,('r) = o, for m =1,"'P ;

From the assumptions oll 8o & g,, for m = P 11,...,Q, we get that

G,,(u)<limG.(ur)<0= G.(u)<lYw=P*\,.-.,Q .
k-+q

Go@) ( !4q Go (z* ; = [pq Go(z- ) = 
i1t,f. 

Go (w)

where limGo@* ) is standing to the lower limit of co
k -+q

i.e. u is a classical optimal control for the problem
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4. The necessary conditions for optimality: In order to state the
necessary conditions for classical optimal control, we suppose in
addition that the functions/,.f,,fr; g,,,g,,y,g,,u are defined onex Rx(J, ,

(where u'is an open set containing the compact setu), measurable
w.r.t. x&t , and continuous w.r.t. !&u, and satisfy

l-f ,t*,t, /,u)l=, g 
lf,(x, t, ),,u)1, L', y (x,r, y,u) e e x R x u

18,,, {*, t, y, 4l < G,,,(*, t) + y,,lyl, Y (x, t, y, u) e Q x R x U

1g,,,(*,t, y,u)l' Gro,(r,t) + yr,,lyl, Y(x,t,y,u) e Qx Rxu
whereG,,, ,Gr, e L'(Q), and yr,,20, l/2,, ) 0 , m =0,1,...,Q

Lemma 4.1: Dropping the indexm, the Hamiltonian H which is
defined by

H (x,t, y, z,u) := zf (x,t, y,u) + g(x,t, y,u)
and the udjoint state Z = z, (wherey = y, ) equations satisfies

2,, + A(t)z = zf ,(x,t,y(t),u(t))+ gr(x,t,y(t),u(t)), in e
z(x,t) = 0, in X

z(x,T) = z,(x,T) = 0, in f)
Then foru,u' e W , the directional derivative of G is given by

DG(u,u' - u) - t 
^G(u 

+ edu) - G(u)
a+0 A

= Lr,(x,t, y(x,t), z(x,t),u(x,t))(u' - u)dxdt

Proof: As in the state equations, the weak form of the adjoint equations
is given by

< z,,y > +a(t,v,z): (rf ,(t,y(t),u(t))+ gr(x,t,y(t),u(t)),v),v e V a.e.inl (29)
z(x,T)=2,(x,T)=Q (30)

From our assumptions and using the same way that we used in the proof
of Th.2.l, we can prove that the adjoint equations (29-30) have a unique
solutionz e I: (Q) .

Now, fore>0, setdlt=u'-Lt,u,=u*edu, hence by Theorem2.l, !=!,
& y, - !u,) are the corresponding solutions, and &" = y, -y. From the
proof of Lemma 3.1, we got that

lla*Olll, < cellaus\ln

since Eu e u, then llfu"{r)ll, <",
SubstitutinE v= zIn the sate equations (24-26), integrating on[O,i,], we
get
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fo. a, 
",(t),2 ,(t)> dt + f aQ,5y 

",zWt = f tf Q,y Q)+ 6v ,(t),u(t)+ edu(t)),2)dt

- f {f {,,r(t),u(t),2)dt

Integrating by part twice the l't term in the L.H.S. of the above

equation, using the Fr6het derivative which it exists (since .f ,.f,,f, are

satisfiedg x Rx(I', from the assumption on Il] for the R.H.S., we get

fo 
. ur,,, (t\, z(t) > dt + f aQ, g,,, z)& = f, (f , (t, /,u)0 "' 

z)dt

* f f-f,Q,Y,u)(e6u),2)dt +o,(e) (31)

where O,(e) -+0, as s -+ 0, where O'(e)=llav,t,llb +cellauglll '

Substitutin g v = 6y"inthe adjoint equations (29-30), we get

fr. A,(t),2,,(t) > dt + f, aQ,6y 
",2)d, 

= [ Qf ,Q,yQ),u(t)),8v,)dt

* f ts, Q,vl),u(t)),6v,)dt (32)

Subtracting(32) from (31), we get

f {s r{t, t{t),u(t\),6v"(t))dt =, f {.f,Q,vQ),u(t)),2)6udt + o,(e) (33)

On the other hand, we have

G (u 
"\ - 

G(u) = llst*, 
r, I " 

+ 6y 
", 

u + edu) - g(x, t, y, u)) dxdt

Using the Fr6het derivative (als o exists from the assumptions on g),

we get

G(u")- G(u) = figr{r,t,y,u)6y, + ryu(x,t,y,u)&ldxdt + or(e) (34)

where Or(e) -+ 0, as a -+ 0.

Substituting (33) in (34), we have

G (u 
") - 

G (u) = t f @f , (r, v (t), u(r)) + g, (t, v (t), u (t)), &tW + o, (e\

where Or(e) = Or(e\ + Or(e)+ 0, aS e + 0'

Finally, dividing the both sides of the above equation by ,, then taking

the limit when e -+ 0, we get

D(u,u' -u) = lenT,yl),u(t))+ g(t,v(t),u(t)),u' -u)dt .

Theorem 4.Lz If u eW is an optimal classical control , then u is

(classical weakly)minimal, i.e. there exist multipliers )'. e R,

m=,1,2,...,p, 2,,)-0, ffi= P*1,...,Q, )r20, with fl^,,|=1, such that
m=0
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q

\),,,DG,,(u,u' - u) > o, Yu' ew
u=0

&
).,,G^(u) = O ) m = p *1,...,e (Transversity Conditions)

Thc abovc rclations arc cquivalcnt to thc(weak)pOinttViSe minimum

principle

[4(χ ,′ ,ノ,夕)+g,(χ ,′ ,ッ ,夕 )]ν (χ ,′)=〕
[り

[4(χ ,′ ,ッ,夕 )+g″ (χ ,′ ,ノ ,夕 )]ν
′
(χ,′ )(37)

Proo■ From Lemma 3.2 The functional G″ (for eaCh“ =o,1,¨ "7)is
continuous, and from Lcmma 3.3 DG″ (fOr each 

“
=0,1,¨"g)is

continuous wor.t.(ン ,"′)and lincar w.r.t.笏
′
―ク,thcn G〃  is P… diffcrcntial

for every integer P,then by Kh″ ″―物
“
g′F―Z¢grα″gι l物ιO″′]“ [1]thCrc

e対sts multipliers 為≧o, え″∈R (fOr 
“

=,1,2,¨
"ρ ), え″≧0(for

“
=′ +1,¨ ■ ),With Σ Iち |=l Such that inequality(35)and equality(36)

777=0

are satisicd.,lct wc usc Lcmma 4.1,thcn(35)bccomCS

え0(ZO元 +gO)(窃
′
― 夕)十 Σ ん (Z″ ん +g″レ)(ν

′
ν)≧ 0,∀ 夕

′
∈ ″

″′=0

⇒

↓
臨 に ん・

gOl堪 礼 れ か れ 劇 σ 初 教清 期 ,W∈ ″

⇒

(35)

(36)

(38)

a dense

set such

t[(Σ
ttZa)ん +(Σ ttg″ン)]("′ ―ν)教榜≧0,∀γ′∈〃

Set z=Σ え″z″ ,g=Σちg″″,thc abovc inequdity bccomcs
″′=0               72,=0

⇒

t[ろ
う(χダ,ツ,の +g″ o,′ ,ノ ,夕刀(2'一“励

冴≧0,∀ν′∈″

To prove that (38), and (37) are

sequence in the control set W and

that

equivalent. First let {u'o\be

let S cQ be a measurable

if(χ ,′ )∈ S

if(χ ,′ )に S

Then (38) becomes

f,lrf,{*,t,l,u) + g,(x,t,y,u)f(u'o -uPxdt >o

に

〃

ツ

　

タ

∫

ｔ〓ν
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From the measurc theory[1],We getthat

[′ん (χ ,′ ,J/,夕)+g″ (χ ,′ ,y,夕 )](“1(χ ,′ )― 夕(χ,r))≧ 0,aoe.on 0

Which mcans this incquality satisfles on the sct g exccpt on subsets Oた

such that μ(2た )=0,Where μ is a Zθ bθsg″θ rneasure on 2, ioe.the

inequality satisflcs on g except in the union pf thc subsets Oゎ with

μ(∪ 21)=0,but Sincc{夕1}iS denSC Sequcnce in thc control set″ ,thcn
た

there cxistsグ
′∈ラ/such that夕 ―々)夕′

in″
ア
,and

[ろ4(χ ,′,y,夕 )+g″ (χ ,′ ,ノ,夕 )](“
′
(χ,r)一 夕(χ,r))≧ 0,∀

“

′∈″ア,a.c.on 0

⇒

[視 (χ ,′ ,ッ ,夕 )+g″ (χ,`,ッ ,夕 )]夕 (χ,′)=Mレ [乙 (χ,r,y,夕 )+g“ (χ,r,ッ ,夕 )]夕

′
(χ,r)

ioe。 (38)giveS(37)

Sccond from(37)wc

[ろ4(χ,r,ッ,夕)+g.(χ ,′ ,ノ,夕 )](夕1(χ,r)_夕 (χ ,′ ))≧ 0,aoe. on 0

1ntegrating both sides of thc abovc inequality w.r.t. χ,ノ on C We gCt

(38).

The Galerkin's method is suitablc to solvc the nonlinear hyperbolic

partial diffcrential equations associated 、vith flxed classical and with

scquencc ofcontrols.

The cxistence of a classical optimal control and the neccssary

conditions for optimality undcr suitable assumptions with several

equality and incquality statc constraints arc cstablished.
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ABSTRACT
The concept of a quasi‐ Banach space is introduced and the quasi― Banach space

Lp fOr Oく ρ<l is proved.An inflnite‐dimensional Leslic lnatrix whose clements
are functions in the space Lp, 0<β <l is deflned, and prove that such matrix
deincs a compact linear OperatOr from Lp into Lp, 0<ρ <1. 4ヽoreover, such
matrix has a pOsitive real eigenvalue and an eigenvector corresponding to this

eigenvaluc is proved.Finally,the spectrum set ofthis matr破 is discussed.

INTRODUCT10N
Thcre arc many modcls which attcmpt to dcscribc thc growth Of

population. Thc Les五 e model is a powcrful tool uscd the matrices to

dctennine the growth Of population as well as the age distribution ovcr

time.This rllodel was dcscribed by P.H.Lcslie[1].Thus high attention

is g市cn to Lcslic modcl by demographcrs and mathematicians(scc,

[2],[3],[4])。 An cigenvaluc and corresponding an cigenvcctOr of a flnite

Lcslie matrix is esscntial to study thc limit bchavior of thc population

growth(scc,[3],[1],[4]).But fOr ininite― dimcnsional Leslie matr破 thc
cigenvaluc can not bc found by the ordinary way, bccause the
dctcllllinant of such matrix is not deflncd.Mukhcr」 in[5]dcalt With an
inflnitc― dilncnsiOnal Lcslic matrix, hc studicd such matrices with

components as scquenccs in the Banach― space  ′′, 11≦ ρ≦αЭ ,and
proved,this rllatrix has a positivc real cigenvaluc through rcpresenting it

by a cOmpact linear operator fromで
ρ into′′, 1≦ ρ≦ (Ю .Rasha in

[6]studies thc problem whcnever thc elemcnts of ininitc― dimcnsional
Lcslie rnatrix are functiOns in thc Banach― spacc Lp fOr l<ρ <∞。Since
thc spacc Lp fOr O<ρ <l is not a norlncd spacc,becausc thc functiOn

of norln on Lp fOr O<ρ <l fails to satistt thCゝ 4inkowski incquality

(sce,Remark 2.2),thcn WC Sec that the eigenvaluc of an inflnite―
dirnensional matrix whOse clements are mnctions in thc spacc Lp ,
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O < p ( 1 can not be found in the ordinary way. Therefore, it is found

to be a reasonable justification to accomplish the study of this paper.

The aim of this paper is to proved that, the space L, for 0 < p ( f. is

a quasi-Banach space, and shows that an infinite-dimensional Leslie

matrix whose elements are functions in this space has a positive real

eigenvalue through representing this matrix by a compact linear

operator from Lo into L, for 0 < p < 1. Also, we study the specffum

set of such matrix.

The Quasi-Banach Space Lo, for 0 < p < 1
Our affention is now turned from the study of general norrned spaces

to function spaces. Many of the classical spaces in analysis consist of
measurable functions, and most of the important norrns on such spaces

are defined by integrals. The theory of integration enables us to study

the remarkable properties of these spaces. Here the classical Lo-space

will be considered (see, [7], [8])'

Definition 2.1, Areal-valued function ll. ll defined on a vector space V
is called a norn if it satisfies the following properties : l. llxll >
0Vx eV,andllxll -0er =0;2.llaxll -lalllxll vxeV,wherea
is a scalar; 3. llx+yll < llxll +llyll vx,y e7 (triangle inequality).

The pair (y, ll. ll) is called a normed space.

Definition 2.2. Let X be a nonempty set, S be a semiring of subsets of
X, and p be a measure on S, then a triple (X, S, p) is called a measure

space.

Definition 2.3. Let O < p < @. Then the collection of all measurable

function f for which l/lp is integrable will be denoted by lr(p)' For

each f eLr(tt),let ll/ll, - (lflpdP)t'o . The number ll/llp is called

the Lo-norm of/

Theorem 2.117, p.2561. ( H(iler's Inequality ) Let l<p ( m and

7<q4m be suchthat 7/p*llq-7,if f eLp(p) and geLnQt),

then f s e LJp) and Ilf sldp < ll/llp. llgllq .

For the special case p:Q:2, H[iler's inequality is known as the

Cauchy Sihwarz inequality. The triangle inequality of the function

ll . llp is refened ro as the Minkowski inequality. The detailsfollow.

Theorem 2.217, p.2561. (Minkowski inequality) Let L 3p < oo. Then

for every paii 
'f 

, g e tr(D the following inequality holds : llf +
sllp<ll/llp+llgllp'

う
ん
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Theorem 2.317, p.1691. For integrable functions/ and g we have the
following:
l.llfldp-O e f - 0almosteverywhere(a.e.); 2.It f ) ge.e.,
then/ fdtt> I sdp; t.ll fapl < [lflap.
Remark 2.1. Obviously, by Th.2.3, llfllp - 0 <+ f =O a.e. holds.
Thus unfortunately the function ll . llp on Lo(p) fails to satisfy the norm
requirement that llfllp - 0 imply f =0. To avoid rhis difficulty, it is
customary to call two functions of to@) equivalent if they are equal
almost everywhere. clearly, this introduces an equivalence relation on
tr(tt), and ll . ll, becomes a norn on the equivalence classes. In other
words, LoQr) for 1 S p I @, is a normed space if we do not distinguish
between functions that are equal almost everywhere.

Definition 2.4. Let A be a subset of a set X, then the characteristic
function p of A is the real-valued function defined on X by Xn(x) =1 if xe Aand Xa(x)-0 if xG,4. For A,BcX,the following
relations hold :

XO=0 andyy =1; if AcB- Xnsi ye; andXtuB:
Xn* Xa- Xtnp.

Problem 2.l.Let (X, S, p) be a measure space, and let 0 < p ( L. show
that by a counterexample that ll . ll, ir no longer a noffn or Lr(u).
solution. Let 0 < p < L and consider the space Le(lo,ll). Take

f = Xp,rlzl and I = X1t1z,r1, and not that,llf t gllp :
ftiV + slp dp)t/o = (ilxro,L/zy t xs1z,tlle dp1'tn,
by properties of characteristic function (see, def.2.4) we get that,

llf + sll, - (fl x@,t)l')r,o = 1 ) ZL-(t/p) = 2.(L/2)t/p -
(1/2)t/o + (t/z)l/, = (:lr(o,L/2)lo)rto + (ilxrr/r,.Dl')r/, =
llf llp + llsllp.

Remark 2.2.From the problem 2.1, we deduce that the space Lp(u) for
0 < p ( 1, is not a normed space. Thus we will defined a quasi-normed
space, and we shall proved that, to@) for 0 ( p < 1, is a quasi-normed
space, also it is a quasi-Banach space.

Note 2.1. h is easy to see that Lo(p) for 0 < p ( L, is a vector space.
Indeed, if f e Lr(u), then clearly, uf e Lo@) holds for all scalar a. on
other hand, the elementary inequality a mong the real numbers,
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la + blp < Zp (lqlp + lblp), show that Lr(p) is closed under addition.
To verify the last inequality, not that

lal - (alo1t/o < (lalp + lblolr/o, and so la+ bl < lal + lbl <
2(lalo + lblolr/o.

Quasi-Normed Space

Definition 2.5191. A real-valued function qll .ll defined on a vector
space V over a field F is called a quasi-norm if it satisfies the following
properties: l.nll xll > 0Vx e V,and nll rll - 0tt x -0
2. ,lla xll - lal nll xll Yx e v,q € F; 3. There exists a constant

c > 1 such that qllx + yll < c( sll xll + nll yll) vx,! € 7. The pair

(V, qll.ll) is called a quasi-normed space, we say simply that V is a

quasi-normed space.

Definition 2.6. For f e Lp(p),0 < p < 1, let us define the quasi-norn

of f which is denoted by qll f ll as follows ' qll /ll - llf llf, =
I lf lp dp, where llf llp as defined in def. 2.3.

Proposition 2.1. The space tr(D for 0 < p < 1, with a quasi-nonn as

defined in def. 2.6, is a quasi-normed space.

Proof. The properties I and2 of def. 2.5, are obvious. By inequality in
note 2.1, we get lf + glp < 2p (lf lp + lglp ). Thus, by taking c = 2P,

and using the def. 2.6, we obtain that,

qllf +sll< c(sll fll+ oll gll) vf ,seLoQt),O<p< 1. Hence

to(u),O < p ( L is a quasi-normed space.t

Note 2.2.lt is easy to see that, every normed space is a quasi-normed
space, but that the converse may not be true (the converse is true only if
c:1 ).

Proposition 2.2. For each f , g e L,Q)),O 4p 1 L, let dU, g) -
llf - glp dtt.Then d is a metric on Lr(U) .

Proof. If a)0 and b>0 (and 0<p<1), then (a+b)o-
(a+b)(a+U1o-r - a(a*b)o-r +b(a*b)o-r < a.ap-7 +
b.bp-7 : aP + bp.Thus, (a + b)p l aP * bp hold for each a > 0 and

each b > 0. This inequality easily implies that, d(f , O) = Ilf - glp dtt
is a metric on Lr(tt).t

Definition 2.7l7,8l.Let (V, qll . ll) be a quasi-normed space, then

114



Al- Mustansiriya J. Sci Vol.19,No 8,2008

(a) A sequence { *,hf elements of v is called convergent to the limit
x e V if, for s ) 0, there exists a positive integer ff(e ) s.t

,llx.,-xll <eVn>N (or ,llxn-xll +0 as nioo); (b) A
sequence {x,}in V is called aCauchy sequence if for e ) 0,lN(e)s.t.
,llxn- xll < €vn,m> N
(or ,llx*-xnll-0 as n+*); (c) (V, qll.ll) is called a complete
quasi-normed space (or quasi-Banach space) iff every cauchy sequence
in V is convergent.

Note 2.3. By definition of a quasi-normed space v, it is easy to see that
every convergent sequence in V is a Cauchy sequence.

Now, in order to prove that, the space tr(u),O < p ( 1 is a quasi-
Banach space, we need to the following theorems.

Theorem 2.4 (Levi's Theorem)[7]. Assume that a sequence {f, }ot
integrable functions satisfies f, S fr*r a.e. for each n and
lim I fn dtt ( oo. Then there exists an integrable function / such that
f"I f a.e. (and hence I f"alrl I fdp holds), where the symbolism
f" I f mean that {f, }s increasing and .f = sup { f"}.

Theorem 2.5 (The Lebesgue Dominated convergence Theorem)[7].
Let { f,he a sequence of integr able functions satisfyingl fnl3 g a.e.
for all n and some fixed integrable function g. lf f, - f a.e., then f
defines an integrable tunction and lim I f"ap: / l11 fndtt - [ f dtt.

Theorem 2.6. The space tr(D for 0 < p < 1, with a quasi-norn as

defined in def. 2.6. is a quasi-Banach space.
Proof. By Prop.2.l, the space toQt),0 < p < 1 is a quasi-normed
space. For the completeness, let { f, }be a Cauc hy sequence in
tr(tt),O <p < 1. By passing to a subsequence, we can assume that

qllfn+t - f"ll < 2-n hold for every n.

we shall establish the existence of some f e Lp(tt) such that,
tim qllf"- fll = timllf"- flll - o.

Setg, - 0 and On= lfrl+lfr- frl+...+lf,- fn_rlforn> 2.
Clearly,0Sgrtand

∫(θη)ραμ=911θη‖≦∫1/11ρ αμ十
″
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= Ilfrlp dtt+ i qllfi-ft-rll < [lfrlp du +
i)

1 < oo , holds for each n.

By Th.2.4, there exists some g € Lp(p) such that 0 3 gn I g a.e. From
lni- I n*

lfn+rc-fnl : l,; 
(fi-ft-,.) 

I = ,I lfr-fi-rl = en+k- en, it follows

that { f }converges pointwise (a.e .) to some function I Since lf"l =
lnl
lfr+l,Ur-fr-r)l s On3 g hold a.e., we see that lfl< g a.e., also
l- ; !

holds. Therefore, f e Lp(tt).
Now, note that lf"- fl <2g and lfn- flp + 0 hold, and so by

Th.2.5., we see that lim qllfn- fll = limllfn- flli:0. Thus Lp(tt)
for0 ( p <l isaquasi-Banachspace. r

The Leslie Matrix
The Leslie Model is a powerful tool used the matrices to determine the
growth of a population as well as the age distribution within a

population over time. This Model was described by P. H. Leslie [],
also it's use to described the population dynamics of a wide variety of
organisms including : brook trout, rabbits, lice, beetles, pine trees,

buttercups, killer whales, and humans.

In the Leslie Model use only one sex which is usually females, and the
growth of the females can be divided in a certain time into equal age

classes which have a role in constructing the age distribution vector
yk - nky(o) for k:1,2, , where X(0) represents the initial age

distribution vector, and A is the Leslie matrix which is defined as :

( Fi i : l, and j = 1,2, ... ,fl,
I
I

Anrn = (atj)nr = 
1 

Pi i = 2,3,...,n - L,and i = t - L,

t o otherwise,

where F, > 0, i:1,2, ,n, is the average reproduction rate of a females

in the i-th age class, and 0 < & < l, i:1,2, ,n-1, is the survival rate of
a females in the i-th age class.

Remark 3.1. To study the limiting behavior of the population growth
we needed to learn about the eigenvalues and eigenvectors of the Leslie
matrix. For properties of Leslie matrix, limiting behavior, examples, and

more details (see, [3], [4], [5], [6], [0]).

116



Al- Mustansiriya J. Sci Vol.19,No 8,2008

4. Measurable Space Lp, 0 < p < 1 and its Application
on Leslie Matrix

In this section we introduce an infinite-dimensional Leslie matrix,
where it's elements are functions in the quasi-Banach space Lo,
0 < p < L. The aim of this section is to show that such matrices have a
positive real eigenvalue and eigenvector coresponding to this
eigenvalue. This aim is essential in the study the limit behavior of the
population growth (see, Remark 3.1). This requirement is difficult
because the determinant of infinite-dimensional Leslie matrix is
undefined. Thus to achieve our aim, we shall prove that an infinite-
dimensional Leslie matrix defines a compact linear operator from L,
into Lo , 0 < p < L. Also we will study the spectrum ofihis matrix.

Definition 4.l.Let X and Y be quasi-normed spaces, and let T:x +y
be a mapping. Then, (a) T is an operator and the value of T at x € x is
denoted by T(x) or Tx; (b) T is called a linear operator if, T(ax *
Fy) = q.Tx* BTy,Vx,y € Xandallscalars a,F;(c)Tiscontinuousat
a point xs C, X if Ve > 0 ld > 0, depending on e and xo, s.t.
qllrx - Txoll < e whenever qll x -xoll < d yx ex. T is called

continuous on X if it is continuous at every point of X; (d) T is called
bounded operator if there exists a positive real number M s.t.
qllrx11 < M qll xll vx € x; (e) qllrll = SUpo+x*( qllrxll/ nll xll)

is called the quasi-norm of the bounded operator T; (0 The set R(r) -tf @) e Y:x E X) andthe set N(f) - $ eX:T(x) = 0] are calledthe
range and null spaces of T respectively; (g) A subset A of X is called a
compact set if every sequence in A contains a convergent subsequence
to a point of A; (h) A linear operator is said to be a compact operator if
for every bounded E of x, it's image r @) is relatively compact.

Definition 4.2171. Let x be a vector space over R, and let K be a
nonempty subset of X, then we say that K is convex if qx + (1 - a)y e
KYx,yeK and0<qSi..AndKisaconif uxe K andq)o.

Theorem 4.1. Let X and )'be quasi-normed spaces, and let T: x + y be
a linear operator, and let Ebe a subset ofX, then

(a) T is continuous on X <+T is bounded.
(b) If E is compact set, then E is closed (bounded), the converse is

not true.
(c) E is a complete quasi-normed space <+ E is closed.
(d)Ifl: x + Y is a continuous function and X is compact, then f (x)

is compact.
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(e)E is closed €every sequence {xr} in E s.t..xn J x - x e E'

(f; The inverse of I(I-1) exists <+Tx = 0 + x - 0Vx e X'
(g)T-1 exists and is continuous e 3 a constant M>0 s't'

tvt ,ll xll < ollr xll vx e X.

We can easly proof Th.4.1,(see, defs2.3,2.6), by using the same manner

in the prooi of Th.4.l, whenever X and Y are normed spaces (see,

t7l,t8l,tl1l).

The Infi nite-Dimensional Leslie Population
Matrix in the Quasi-Banach Space L, for 0 < p < I

Here we consider a population divided into an infrnite number of age

classes (see,section 3).

Definition 4.3[1]. An infinite matrix (ai;)f whose elements satisfu
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Where F; > 0 is the average reproduction of a females in the ith age

class, and 0 < B < 1 is the survival rate of a females in the i-th age

class, is called an infinite-dimensional Leslie matrix.

In this section we consider a matrix (41;)i whose elements are

functions in the quasi-Banach space Lo for 0 < p < 7.

Definition 4.4 l7,l2,lll. The most general linear integral equation in

/(s) can be represented as

h(s)/(s) = @(s) + Ib,(') rG,t)f G)at,
(4.1)

where K(s, t) is a function of two variables called the kernel of the

integral equation. The integral equation (a'l) is called a homogeneous

Fredholm integral equation ofsecond kinds when b(s) - 6 (a constant),

h(s) - 1 and 0(s) = 0, i.e., (4.1) be become as

f @ = Io, K(s,t)f (t)dt.
(4.2)
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Suppose that the kernel K(s, f) in @.2) is a positive continuous function
defined for a ( s, t ( b, such that

tl tltxft,t) lP dsdt( m for o < p < 1.
Since the elements of the matrix (ai)? are functions in the infinite
quasi-Banach space Lo for 0 < p ( 1, then (ai)? determines a linear
operator T:Lo- Lo define by rf - g. And to show that the kerner
K(s, t) defines a compact linear operator T (see, Th. 4.3), let us write
(4.2) as follows

rf G): s(s) - Io K(s,t)f (t)d.t, es)
and assume that T = (ai)T .

Theorem 4.2. An infinite-dimensional Leslie matrix (at)? defines a
bounded linear operator T: Lo - Lo for 0 < p < L.

Proof. Since g(s) = Tf (s) - [o K(s,t)f (t)d.t,then

lg(s) I = ltl Kg,t)f (t)d4 < Ijtx{r,t)f (t)tdt.
since K(s, f) is a continuous function defined for a ( s, t S b, then
K(s, f) is bounded, thus

lg(s)lp s supo<s,r<blK(s, t)1, [:lf (t)lp dt -
sltp ass,t<bl K(s, t)lp sll f ll. Therefore

qllrf ll - nlloll = tlg(s) lp ds < sltpa=s,t=blK(s, t)lp sllf ll.a -
a) = M qllf ll. where a constant
M - suposs,rsb lK(s, t)lo (b - a). Thus T is bounded operator (see, def.
4.1(d)).r

Theorem 4.3. An infinite-dimensional Leslie matrix (at)? defines a
compact linear operator T: L, - Lo for 0 < p < 1,.

Proof. By Th.4.2, T is bounded, then by Th.4.l(a), T is continuous.
Now, letEbeaclosedsubset of Lrfo,r 0 <p < L, { fn}any sequence
in E, and let {f"u} be a subsequence of tf^}. Then by Th.4.t1cj, E is
quasi-Banach space.

Ihf_ any cauchy sequence in E convergent to an element in E. That is,
lf {"f,1, a Cauchy seque nce in E, then in - f e E as ?? + oo.
Hence, for any subsequence tfnr,j of {fn},, we have fnu- f eE as
TL11 ) @,

Therefore, by def.4.l(g), E is compact subset of Lo, 0 < p < 1. And
by Th.4.1(b) we get that E is bounded subset of Lo, O a p < L.
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is compact subSet of Lρ  ,then

de■ 4。 10),WC gct that T iS a
Since T:Lo t Lp is continuous and E

T(E) is compact subset of L, Thus bY

compact linear operator'l

Definition 4.5t131' A matrix A -- (qi)I e nfd' (where Rff'N is a

non-negative real numbers with the i-ih row and j+h column belong to

NxN ) is said to be ineducible, if for all pairs of indices i * j either
'or,- 

i o o. it .r. is some set of indices k1'k2' "' 'kn such that '

aikt + 0, okrk, * O, a1rr1r, + O, "' ' 
Qkni * 0' where the indices

i, k1,k2, ..., kn, i are all different'

Note 4.1. In the theory of matrices and graphs irreducibility of a matrix

is known to be equivalent to strong .oirr..tn..ss of its direct path and

this gives a way io O.t.rt whethei a matrix is reducible or not (see'

t14])' 1 tt--- r^ +L^ ^k^.,o iAoq (.ee
Now we mention the basic definitions leading to the above idea (see'

t1 sl).

Definition 4.6. A graph G consists of a set of elements called nods

(vertices or pointf ind u set of elements called members (edges or arcs)

together with a- relation of incidence which associates with each

mEmber a Pair of nodes called ends'

Definition 4.7. A directed graph is a graph in which each member

(edge) is assigned an orientation'

Definition 4.8. A directed graph is called strongly connected if for any

p* 
"f 

i,r vertices there .*Ittt a finite directed path from one vertex to

the other.

lf A = (at)? € RIf', (oti 2 0), then the direct gaph G(A) associated

with A is given u, , CCil = {(i,i) € N x N: ai1+ 0}' and it is strongly

connected if for every pair (t'i) € N x N a directed path :

(i,kr), (kr,kr), ... , (kn, i) in G(A)'

That is, a directeJ;;#ii is ,t.ongiy connected if for any pair of nodes a;

and a1ih.t. exists a directed path connecting aito ai'

Remark 4.1. According to def. 4.3, we note that the birth rate in age

classes are non-zero ilements so the directed gaph is- strongly

connected, hence the infinite-dimensional Leslie matrix is ineducible'
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Lemma 4.1. Let A = (at)f e nfi, be an irreducible matrix, then for
all (i., j) e N x 1[ there exists n e N such that 

"ff) ,0, where 4@) _
@ff\vi < n.
Proof. See [5].r

According to the proof of the main theorem (Th.4.5), we need to thefollowing theorem
Theorem 4.4. Let X be a real quasi_Banach space and K c X be aclosed convex cone with I( u (-K) = X and, X i t_Xl = {0}, *ppor.that:
(a) T: x + x be a compact operator leaving the cone K invariant, i.e.,
Tx e K Vx e K; (b) there exists an element xo e K\{0} , qllxoli = f
,? e N and a positive real number ft such that Tnxo i i *o,e r.'rn.,
the operator Thas an eigenvalue A1€ R* and an eigenvector xL e K
associated with 2r.
Proof. See[16].r

Theorem 4.5. LetT = (ar) 1- be an infinite-dimensional Lesrie matrix
whose elements are functions in the quasi-Banach space Lo for 0 <
p < L. Suppose thar the set G(D _ {(i,j) c N x ru: al, > O1 is
infinite. Then there exists an eigenvalue 

--lt 
e R+ of T and a

corresponding eigenvector f, e Lo associated with 2..
Proof. Let X=Lp for 0<p.,-.1,, and put X=tf eLp,0<p<1,lf(x)>}j, then Ku(-K)=X and, r(n(-K)_{0}. Now, letf,g €K, then f,g e Lr,O 1p < I and f(x)> 0 and g(x)> 0, ihus
by Note 2.t,we see that 0 a af e L, and,O < (1 _ il;i ilf , Lo for
ra 0 and 0 < p < L, and this implies that K is a convex cone (see,
def.4.2).
Here to show that K is a closed set, let {-f,bea sequence in K such that
"f, -"f as n+ m,.then -f,eLoV ne Nand-f(x)> 0. Thus, since
-f,.-{ ul Lob closed, then f € Lo with f >"0, andhence K isa
closed set (see, Th.4.1(e)).
Now, we want to verifi the conditions (a) and (b) of Th.4.4.
ByTh.4.3,weget that T:Lp - Lofor 0 <p < l isacompactoperator
defined by (4.3). Now, let f €K, then O<f(x)eL* since T_
@i? be an infinite-dimensional Leslie matrix whose terms are non-

i:q?ri". (i.e., aii > 0V i,j) and K(s,r) > 0 for q. <-s,t <b,then by
(4'3) we see that 0 < r/(s) e L*hence Tf eK, so (a) is satisfied.
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by dcflnitcness of G(T)。

with n>ノ Such th江

,6i‐ lJ), ,(n‐ 1,n)in G(T).
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For(b),We nOte that T iS irreducible matrix

lndeed,pick(i′ ノ)∈ Ⅳ×N,i≦ ブ′∃n∈ N

(1,■)∈ 6(7)。 That iS(1,2),(2,3), ,(j-1,j),

12iin
Hence G(T) is strongly connected, thus T is an ineducible matrix.

By Lemm a4.l,for [ - j= |'lnFN with 
'y') 

> 0' Let h - o?') > o'

sinr. 7@) - @ff\,where o[1) > 0 for i <n, and T@) e Lp for

O<p( 1, then 7@) EK. Now, let fo €K\{0}, qll/oll :1' then

oy] fo € K becaut. o[]) ) o and,fo > o'

;il; o@) one of the elements og) , then 7@) 1o > o?,) f o -
7@) 1o )-hf o , O, thus 7(n) f - hf o e X. Hence (b) is satisfied'

Therefore, by Th,.4.4, f - @i)? has eigenvalue '41 e R+ and an

eigenvector fr e K associatedto 7't'l

Bounds for the Eigenvalues and Spectrum of an

Infinite-DimensionaLeslieMatrixinL,for0<p<1
In the theory of finite matrices, the eigenvalues are the roots of the

characteristic equation P('t) of an n x n matrix A' where P(1) -
aet(,t I -A) = 6, I is identity nxnmatrix and P('tr) is apolynomial

of degree n tn )..Ho*.r.r, the determinant is not defined in the case of

an infinite .utri..r, thus t'he definition of the eigenvalue of an infinite

matrix A - (ai)f-it *V number 'tr for which Ax -- 7'x' where x # 0 is

the corresponding eigenvector to 'l'

Definition 5.1. Let x + t0] be a complex quasi-Banach space and

T:D(T)cX+Xbealinearoperator,whereDQ)isadomainofT'
we consider the operator r7 - (l,l - T), where i. is a complex number

and I is the identity operatoi on X. Then the inverse of T7 is called-the

resolvent operator ani d.not.d by R1(T). The spectrum of T defined on

an infinite-dimensional quasi-Banach space is the set : o(I) = {'' €

C:TTisnotinvertible}andthecomplementofo(T)iscalledthe
resoivent set of T and denoted by P(D'

Remark 5.1. The spectrum of 7" defined on an infinite-dimensional

quasi-Banach space, o(T), is partitioned in the following sets: (l) The

point spectrum of T, po( ), ii the set of complex numbers .1 for which
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R1 does not exist, and a 7 e Po(T) is called an eigenvalue of T. (2)The
continuous spectrum of T, co(T), is the set of a complex number I for
which R2 exists, unbounded and defined on a domain which is dense in
X. (3) The residual spectrum of T, Ro(T), is the set of a complex
number 7 for which R2 exists, whose domain is not dense in x. The
union of point, continuous and the residual spectrum of z comprise the
spectrum of 7.

Definition s.2. Let T = (ati)? be an infinite_dimensional Leslie matrix
defines a bounded linear operator Z from Lo into L, for 0 < p < 1.
Then

(a)The spectrum radius of T,
Sup{lλ卜λ∈σ(7)〕 .

(b)The spectral quasi‐ nollll of

Su町≠0(q‖ T/11/911/11).

r(7), iS deflned by :  r(7)=

7,9‖ T‖ , is dcflncd by : qll「‖=

Remark 5.2. It is easy to see that, r(T) < qll1, ll (see, [l l]).

Remark 5.3. Let (ai1)i - T:Lr+ Lp for 0 <p ( 1, be a bounded
linear operator defined as in (4.3), then by Th.4.2, we get that
( qlrf l/ qlf l) 1 supo=,,r=dK(s,t)lo(b - a) : M (constant), where
K(.,.) as defined in (a.3). Thus by taking sup to the left and right sides
of the last inequality and by using def.5.2(b), Remark 5.2,we see that

r(T) < qllTll l supo=r,r=alK(s, t)lo(b - a)
(s. 1)

Theorem 5.1. Let T = (ari)i be an infinite-dimensional Leslie matrix
defines a bounded linear operator Z from Lo into Lo for 0 < p < 1.

Then all eigenvalues of T lie in the disk : lzl < R* , z e C, where
R* = supa=s,t<blK(s, t)lp (b - a).
Proof. Let 1. be any eigenvalues of an operator T and f € Lp, 0 < p <
L , be the corresponding eigenvector. If we assume that f to be a unit
vector, *en qllfll = f . Thus the equation (λ f― T)f=0
has a nOn… zero solution such that (λ r一 α

Jι )ノ =7f=⇒ lλ r一

αti1 9‖ f‖ = 911Tf‖  ≦ ql17‖ q‖ f‖ (r is bOundcd).SinCC 911f‖ =1,
then by(5。 1),we gct that lλ  f一 α

:ι l≦ suρα≦s,ι≦blκ (S′ ι)lρ (b一 α).

Sincc the Lcslie matrix has α.1>O and α圧=O for i≧ 2,then

lλ f― αlll≦ suρα≦s,ι≦blκ (s,t)lρ (b― α)一 α.1.
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Thus the eigenvalues of T lie in the disk :

lz - arrl < supo=r,esalK(s, t)lp(b - a) - ot, z e C. And since

lzl - lz - ar, * otl < lz - ertl * latrl, then

lrl < supa=s,t=blK(s, t)lo(b - a) = R*.r

Theorem 5.2. Let (at)? be an infinite-dimensional Leslie matrix
defines a bounded linear operator Tfrom Lo into Lo for 0 < p < 1. If 0
or 1 is a limit point of the point spectrum of T, Po(T), then it is in the
continuous spectrum Co(T).
Proof. Consider {,tr"} be a sequence of the eigenvalues of T such that
7n- 0asn+oo,with2r, *DYn.LetT;-( I-T),thenTe --f .

Now, suppose thatTsf - 0Vf eLp, 0 <p < 1, then Tf :0. Thusby

(4.3) we get that IorX(t,t)f (t)dt = 0, where K(s,t) is a positive

continuous function for a ( s, t < b. Therefore f : 0. Hence, by Th.
4.1( f ), ft' exists. Thus 0 is not eigenvalue of T (see, Remark 5.1).
Now, to show that Is 1 is an unbounded.

Since qllTof ll = oll -rf ll = ollrfll = ,lll,.xll + 0 as tL ) @, then it
is impossible to find a constant ltl > 0 s.t. M qlllll < qllTof llvf e Le.

So by Th. 4.1(g), To' is not continuous, thus T;1 is an unbounded.
Finally, we prove that the range of Io, R(fo), is a dense in Lp ,

0<p<1.Since by (4.3), g=-Tf =- [orX(t,t)f(t)dt, where

f e Lp, then R(7'o) is a quasi-Banach space. Hence by Th.4.l(c), R(7s)
is a closed subspace of I, . So R(fo) is dense in Lr. Therefore by
(Remark 5.1(2)), 0 e Co(T).
A gain suppose that 7n -r L as n)@ with,l, *'l,Yn , and T7-
(1I - T). Then by using the same above manner, it is easy to show that
Tl' exists and unbounded. Finally, to show that the range of
Ty R(7n1), is a dense in Lp, 0 < p <'/... Let g e Lp, then by (a.3)

s(s) = I! xG,t)f (t)d"t

where f e Lp and K(s, t) is a continuous function for a 1 s,t 1b.
Now, let u € R(Ir) , then it is enough to show that qllu- gll < e for
e)0.
Suppose that u(s) = ,f (s) - t rcG,Of G)dt, since K(s, r) is bounded

(because it is continuous), then

tlT - u)(s) lp dt < Supa<s,t<blK(s, flln@ - a) sllfll, i.e.,

,llU-u)ll < M qllfll, where M =sltpass,rsblK(s,t)lo(b-a)
(constant). Thus
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qllf - ull < €/2c,where M : e/2c qllf ll,c > 1

(s.2)

Now, let (g - /)(s) = I:K(s, r) - d(s, t)f (t)d.t,where d(s, r) - 1 if
6 = t, and d(s,t) = 0 if d + t. Thus

,llo -/ll < y qllfll,where T = SUpa<,,r<rlK(s, t) - d(s, Dle (b - a).
Hence, ,llf -ull < t/2c,wherey-e/2c qllfll,c>l (5.3)

Therefore,by Prop.2.l, (5.2), and (5.3) we get that

qllu- ell= qllu- f + f - sll < c(qllu- fll+ qllf - sll< s.
Then R(fr) is a dense in Lr. Thus by Remark 5.1(2), 7 e Co(T).r

6. Conclusion
The original concept developed in this paper is related to the space

L, for 0 < p ( 1 in connection with the Leslie matrix model i.e., we
have defined the space Lp ,0 < p 11and have shown that, this space is
not Banach space. The notion of a quasi-Banach space is introduced for
this space. An infinite-dimension matrix is presented where the
elements of this matrix are chosen in the space L, , 0 < p < 1

Through this matrix, we have shown that it is possible to construct a

compact linear operator from L, into tr. This operator has a positive
real eigenvalue and a coffesponding eigenvector to this eigenvalue. In
addition we have studied the spectrum concept of above matrix.
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ABSTRACT
The Digital Elevation Model(DEM)conSidered a common tool in producing
topographic maps,orthophotos and ci宙 l cngineering praects besidcs othcr diffcrcnt

engineering appHcations.As a result many sofhvarc packages were developed and

used to produce DEM from different sourccs likc fleld surveys,scanned topographic

maps and sterco photos cxpOsed fronl air or space.

This papcr is devoted to evaluate the most suitable and accurate interpolation

method in producing digital clcvation model for thc data gathered from existcd

topographic maps which are also compared Ⅵ/ith data gathered from flcld survey.

Map scalc(1:25000)with COntour interval(50m)waS ChOScn in the tests.Thc

accuracy tests bascd on the National NIIapping Accuracy Standards(NMAS)by

comparing the result of Root Mean Square Error(RMSE)in eleVations with the

typical standard deviation(σうprOpOSed by(NMAS)、vhiCh depends on the scale of

maps and contour intervals.

From tcsting four interpolation techniques((Kriging, Triangulatcd lrrcgular

Network(TN),Inversc Distancc Wcighting(IDW)and POlynomial))it waS fOund

that kriging is the best method fo1lowed by TIN method while IDW method failed

in some tests,and thc polynornial lnodcl failcd in an tests.
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INTRODUCTION
Digital elevation modeling is one of the modern methods for

representing the topographic surface of the terrain, (i.e., how the
elevation of the ground surface is changing with position). Traditionally
this has been done by contour lines on topographic maps. DEMs have
been developed and studied for more than 40 years I I ]. The
development has revealed the significance of several main aspects such
as data acquisition, interpolation methods, accuracy, computer programs
and application, all that will be discussed in this paper.
In most of the geoscientific environmental, engineering and military
related research and applications, among others, DEMs play a

significantrole[2 ].
For the future, the use of terrain modeling methods will undoubtedly
continue to develop and expand, particularly with continued
improvements in the price performance ratio of computer systems.
National and regional terrain data based on existing topographic maps
are now being developed in many parts of the world, and these will play
an increasingly important role in terrain visualization during the
preliminary planning stage of engineering projects [ 3 ]. The
applications of terrain data in planning and resource management is
composed of diverse fields including remote sensing , agriculfure, soil
science, meteorology , climatology and urban planning [4 ].
The term DEM originally referred to the use of cross sectional height
data to describe the terrain. Nowadays, however, the definition is
including both grid and non grid data sets. Several other terms are also
used to describe the terrain surface. Among the more common are
Digital Elevation Model (DEM), Digital Height Model (DHM), Digital
Terrain Model (DTM), Digital Ground Model (DGM) and Digital
Terrain Elevation Data (DTED) tll.
1. THE STUDY AREA:
The study area is described through the following conditions:
o The third study area: It is called (Kolan Mountain), which covers about (36 km2),
its borders coordinates are shown:

Pt       E(m)        N(m)
1           560000            3886000
2           554000            3886000
3           554000            3880000
4           560000            3880000

Proiection

UTPI Meter
Units
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This area were covered by a topographic map of a scale l:100000 with
contour interval (50m), it extends between latitude (35o 00'- 35o 30" North) and
longitude (45o30'- 46o O0',East), (See fig.(l)).

Figure -l: The third study area (Kolan Mountain), (l/100000) scale.

2. GRIDDING INTERPOLATION ALGORITHM
Gridding produces a regularly spaced anay of &alues from irregularly
spaced xYhata. The term "irregular ly spaced" implies that thi points
are randomly distributed over the extent of the map area meaning that
the distance between data points is not consistent over the rnup J s 1.
when the xY7lata is randomly sp aced over the map area, theri are
many "holes" in the distribution of data points.Gridding fills in the holes
by extrapolating or interpolating Z values in those locations where no
dataexists[6].
o Interpolation: the process of estimating the values of an attribute (e.g.,
elevation) at internal unsampled sites using measurements made at
reference points. The interpolation point lies within the range defined by
the reference points [ 7 ].
o Extrapolation: the process of predicting the values of an attribute (e.g.,

elevation) at external unsampled sites using measurements made at
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reference points. The extrapolation point lies outside the range defined

by the reference Points.
Thlre are several gridding methods. Each method calculates grid node

values using a different algorithm, and can result in a some what

different interpretation of input data [6].

2-1. Inverse Distance to a Power Interpolation Method
The Inverse Distance to a Power gridding method is a weighted average

interpolator, and can be either an exact or a smoothing interpolator. The

Power parameter controls how the weighting factors drop off as

distance from a grid node increases. For a larger power, closer data

points are given a t igt er fraction of the overall weight; for a smaller

po*.t, the weights are more evenly distributed among the data points.

the weight givin to a particular data point when calculating a grid node

is proponional to the inverse of the distance to the specified power of
the observation from the grid node. When calculating a grid node, the

assigned weights are fractions, and the sum of all the weights is equal to

t. When an observation is coincident with a grid node, the observation

is given a weight of essentialty 1.0, and all other observations are given

a weight of almost 0. In other words, the grid node is assigned the value

of the coincident observation. This is an exact interpolator [ 6 ].
One of the characteristics of inverse distance is the generation of "bull's-

eyes" surrounding the position of observations within the gridded area.

The smoothing parameter can be assigned during inverse distance

gridding. If it was greater than zero assures that no one observation is

giu., uil th. weight at a particular grid node, even if the observation is

ioincident with the grid node. The smoothing parameter reduces the

"bull's-eye" effect by smoothing the interpolated grid.

This method basically depends on estimating the height of the unknown

point by computing the distances from this point to the other known

points. Weights are proportionally by inverse to distances. Whenever

ihe point being far away, its effect reduces the following equation

explain that:

z(x,Y)= (l)

(2)

reference point
Z(X,Y) = I A,. Z,-v'h +Z l, = t

d, Is the planimetric distance between

interpolation point [2 I ].

グ′=
2

(χ′_χ )2+(4_y)
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Z (x,y): is the predicted value at the unsampled location x,y.
n: is the number of measured sample points within the neighborhood
defined for x,y.
Z;: isthe observed value at location i.
.1 : are the distance-dependent weights associated with each sample
point.
di: is the distance between the prediction location x,y and the measured
location i.
p: is the power parameter that defines the rate of reduction of the
weight as distance increases.
we have mention that the weight might be inverse to a distance which
rise to the power n, thus n: 1,2,3,4,5,....... .

2-2. Kriging Interpolation Method
Kriging is a geostatistical gridding method, the geostatistical method is
defined as that use spatial coordinates to help in the formulation of
models, which are used in the estimation and prediction. In the
Geostatistical Analyst: Exploratory and interpolation methods that used
information of the spatial coordinates [ 8 ].
Kriging method has proven useful and popular in many fields. This
method produces visually appealing contour and surface plots from
inegularly spaced data [ 9 ]. Kriging attempts to express trends that are
suggested in our data, so that, for example, high points might be
connected along a ridge, rather than isolated by bull's-eye type contours.
Kriging is a very flexible gridding method. It can be custom fit to a data
set by specifting the appropriate variogram model. It incorporates
anisotropy and underlying trends in an efficient and natural *arrLr.
Kriging is based on the assumption that the parameter being
interpolated can be treated as a regionalized variable. A regionalized
variable is intermediate between a truly random variable and a
completely deterministic variable in that it varies in a continuous
manner from one location to the next and therefore points that are near
each other have a certain degree of spatial correlation, but points that
are widely separated are statistically independent [Habib, 2oo3).
Kriging is a set of linear regression routines which minimize estimation
variance from a predefined covariance model.
This method uses to calculate the auto correlation between the data
points and produce a minimum variance estimate. Kriging method
produces much more accurate interpolation results than the other
methods.
Kriging can be achieved by the following steps:-
. Using the observed height in the Ground control points (GCp) to

compute experimental covariance function C{}

●
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o choose covariance sample similar to experimental covariance function

c{}
. Using least square for computing unknowns, which related to function

covariance sample.

o Using product equation to interpolate heights'

The kriging interpolation techniques include:-

a Ordinary Kriging: it is presented statistically what can be named

Beast Linear UiUiisea Eslimation (BLUE) and in this way the

summation of weights are one, 2 is Lagrange multipliers is a powerful

method for findi"ng the maximum and minimum of constrained

functions and k is ltre value of elements equal one, but that mean

complex in mathematics from other side, also the using of this method

,.quit. solving a huge number of equations [ 6 ]'

=ソ
γ
Z″αηグ層l｀

ν,‐ 1

b simple Kriging: Simple kriging is similar to ordinary except that the

following equation is not added to the set of equations:

wl切 2やv3=1 (5)

And the weights do not sum to unity. Simple kriging uses the average of

the entire data set while ordinary kriging uses a local average (the

average of the scaffer points in the kriging subset for a particular

interp"olation point). As a result, simple kriging can be less accurate than

ordinarykriging[7].
Simple"kriglng-is prisented statistically what can be named Best Linear

Estimatiori(nt f;-and next the method interpolation achieve as shown:
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- Note: c{ar}= CV,,}= C{2,,2,} is symmetric.

z.: vector, its height value of Ground Control point (GCp).
C{2,,2,}: covariance between ground control points with each other.
C{z,,z r\: covariance between ground control points with unknown
point.
And it is named C{2,,2,} and C{2,,2,} semi-variance.

c universal Kriging: one of the assumptions made in kriging is that
the data being estimated are stationary. That is, as you move from one
region to the next in the scatter point set, the average value of the scatter
points is relatively constant. whenever there is a significant spatial
trend in the data values such as a sloping surface or a localized flat
region, this assumption is violated. In such cases, the stationary
condition can be temporarily imposed on the data by using of a driit
term [ 6 ]. The drift is a simple polynomial function that models the
average value of the scattered points. The residual is the difference
befween the drift and the actual values of the scattered points. Since the
residuals should be stationary, kriging is performed on the residuals and
the interpolated residuals are added to the drift to compute the estimated
values. Using a drift this function is often called "universal kriging." the
mathematical model of universal kriging is as follow [ 7 ]:

133



Ethanol Sensing Characterization ofZnO Thin Films Prepared by Spray Paralysis Technique
ALI,KADHIM and ALI

/ヤ11}/ヤ12}/ケ 13

/夕21}/ヤ22}/ヤ 23

/ヤ32}/夕32}/ヤ 33

/夕41}/ヤ42}/ヤ 43

/夕51}/夕52}/ヤ 53

1   1   1

χl   χ2   jr3
yl   ろ   為

/ヤ14}/ヤ15}1
/●24}/●25}1
/ヤ34}/ヤ35}1
/ヤ

“
}/ヤ 45}1

/ヤ54}/ヤ55}1
1       1    0

χ4   χ5  0

ろ   y5  0

χ
l

χ
2

χ
3

りr4

χ
5

0

0

0

/ケ :′

(8)

当

ち

乃

Ｌ

Ｌ

え

ら

ら

４

ろ

４

４

４

ｏ

ｏ

ｏ

1

,`′

yP

Where:-

l" : is Lagrange multipliers.
a1 and az the coefficients expressing the trend (two coefficients).

2.3 Polynomial Regression Interpolation Method
Polynomial Regression is used to define large scale trends and patterns

in our data. There are several options can be used to define the type of
trend surface. Polynomial Regression is not really an interpolator
because it does not attempt to predict unknown &alues [ 5 ].The form
of the 2'd degree polynomial is as follow:

Z(χ ,y)=α O+α lχ +α 2y+α 3χ
2+α

4りα +α 5/2 (9)

3. TIN INTERPOLATION ALGORITHM
TINs represent surfaces as contiguous non overlapping triangular faces.

A surface value can be estimated for any location by simple or
polynomial interpolation of elevations in a triangle. Because elevations
are irregularly sampled in a TIN, a variable point density to areas where
the terrain changes sharply can be applied, yielding an effrcient and

accurate surface model t 8 ].
A TIN preserves the precise location and shape of surface features. Area
features such as lakes and islands are represented by a closed set of
triangle edges. Linear features such as ridges are represented by u

connected set of triangle edges. Mountain peaks are represented by a

triangle node.
TINs support a variety of surface analyses such as calculating elevation,
slope, and aspect performing volume calculations, and creating profiles
on alignments. The disadvantage of TINs is that they are often not
readily available and require data collection. TINs are well suited for
large-scale mapping applications where positional accuracy and shapes
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of surface features is important t 6 ]. The TIN data structure can be used
in representing any type of surface accurately. Not only can elevations
be interpolated for any location within a TIN, but natural features that
form breaks in a surface's slope, such as ridges and streams, can also be
stored. After constructing TIN we can interpolate the height of unknown
point that its location inside the triangulation network as shown in
figure (2) one of the next mathematical techniques could be used [ 7 ]:

Figure_2:Represent       atiOn[7].

3.1 Linear Interpolation: it is basically depending on the following equation:

Z(χ ,y)=α O+α lχ +α 2/2
By known vertices Oftriangle and by matrix forln,sO that:

(10)
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&,r = At I, orir,, = (n, l)-, I t -

Estimate the height at the interpolation point

I orl
z(x,,Y,,)=lt xn yn7o,l t,rl

L', -i

3.2 second Exact surface: depend on a second degree equation, as shown in
equation (13) 1.7 ).

Z(X,Y) = oo + otX + arY + arXz + aoXy + ary2) (13)
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3.3 Quintic Interpolation: is produces a continuous surface. Considers

the suiface model to be smooth, that is, the normal to the surface varies

continuously within each triangle and between triangles [Habib, 2003]'

This smooth characteristic is accomplished by considering the geometry

of the neighboring triangles when interpolating the z value of appoint in

a TIN triangle,quintic interpolation depend on a five degree polynomial

in x and y as the follow:

5 5-'
Z(X,Y) =Z la ,X'Yl

,=o i=o (20) 
"z(x,Y) = ao ; o'rx * a"Y' +)rx' * aoxY + arY1 + auXt + arx' y + arXY' + arY3

aroXo + arrXtY + arrx'Y' + arrXY' * oroYo + arrX5 + aruXoY + arrXtY2 +

arrX2Yt *rrrXYo +a.oYt

4. Elevation Data Collection
In this work it was depended on collecting the data of elevation

from fietd survey of TaqTaq area, also on the scanned topographic maps

by separating the layer of contour lines where the value of the elevation

for each line is known, elevation data will be assigned as shown in

figure (3).
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Figure -3: Contour lines of the third study area (Kolan Mountain), from map
(l/100000) scale.

5. Data Modeling by Using Topographic Map
Digital Elevation Model (DEM) can also be generated from the existing
contour map. In this part topographic map with scale (1:25000) have
been used to generate the digital elevation model from it. The
procedures of DEM generation contain many phases as illustrated
below:-
S-l-Seperate contour lines layer from the study areas topographic
maps, by projecting it on a trace paper used for this purpose, as
shown in figure(3).
5-2-Input the contour map to the computer memory. This means a
converting a digital form (Raster) by using scanner instrument
with a resolution accuracy of about 500dpi, and save it in a special
work folder.
5-3-Convert contour maps from raster format to vector format. By what
is called on screen digitizing this operation is fulfilled by using
(Autodesk Field Survey) software, which shows the contour lines in
the first case as separate picture elements (pixels) having a gray-scale
value and identified by (sample, line) coordinate format. In the second
case, the contour line is identified by a starting point (xrryr) and ending
point (xn,yn) coordinates. Between these two points there are many
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points known as (nodes), representing the changing in contour line

direction. In this part of scanning and digitizing existing maps' prior to

scanning the ground control points or grid points on maps have been

fixed on the rnupt as register points, with known value (Easting, and

Northing).The values were inserted in the software (Autodesk Field

Survey) with scanned maps images to control the coordinates system for

DEM as the same as previous model. These control points obtained

from the topographic maps of the study areas using a universal

transverse meractor (UTM) projection. Each point was chosen in the

topographic maps and the scan images, which should be identified

.uiity, ih" .oordinates of these points for the study area are listed in

table (1):

Table -l: GCP ofthe studY area

Point no. E(m) N(m)

468460.657 3973469.559

2 464468。 958 3973469。 559

3 464468。 958 3970219。 393

4 464468。 958 3970219.393

5-4-Errors may result, when the contour lines are drawn. These elrors, ,

are dependent on the region (study area) nature. When some of regions

like (taqtaq and halbja) includes high slopes (i.e. very high contour line

density), the probability of obtaining elrors is increased.

The piobable error defined as error resulting from the drawing of the

dense contour lines. In addition, the processing includes also the elrors

in the map obtained as a result of the vectorization. These elrors result

from the iutting in the lines or the removing of the extra lines. Then

reconstruction of contour lines is made in order to be ready for editing

and identiffing as contour lines having certain height values.

The above processing was done by using (AutoCAD map, ver. 5.0).

This process is called clean uP.

S-S-ppU building, using the contour maps prepared in the previous

steps. At the first step editing the contour lines and giving each contour

line its real height value, then select the surface that considered in

saving the data and information correlated with DEM building. This

model will be depending on the triangulation and gridding method. This

means the information that is saved in surface file will be converted to a

["Triangulated Irregular Network" (TIN), "Inverse Distance

Weighting"(IDw), Kriging and Polynomiall. After that the digital

elevation- model is displayed as a perspective figure for a three-

dimensional vision. As shown in figures (4a,4b,4c, and 4d)'
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(a)

(b)
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(c)

(d)

Fig. 4-: DEM of the study area (Kolan mountain) by:

a: TIN method
b:Kriging method
c: IDW method.
d: Polynomial method.
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6. Evaluation of the Mathematical Techniques Accuracy
The Evaluation of Mathematical Techniques Accuracy for the DEM
produced from Scanned Topographic Maps
To evaluate the accuracy of the mathematical techniques used for
producing the DEM from scanned topographic maps, for study areas,
the following procedure should be followed:
After producing the DEM from the scanned topographic maps with
various mathematical methods, the models are transferred (Raster
Digital Elevation Model) by using the (ERDAS Imagine ver.8.7)
software. Figures (5) represent the raster digital elevation model for the
study areas.
Thirty random points were chosen on each transferred models and its
coordinates were recorded (E, N, and Elevation), then simpliffing or
projecting them in to topographic maps which are related to the same
model, using the value of elevation by traditional methods and taking in
consideration the distance between the two lines, the point lies between
them and the contour interval value, then compute the value of (RMSE)
in elevations with the typical standard deviation proposed by National
Mapping Accuracy Standard (NMAS) depending on the used map
scales and contour intervals, for all models with the mathematical
methods.
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(c)

Figure -5: Raster DEM for study area produced by using: (a) Kriging method, (b) TIN
method, (c) IDW method, (d) Polynomial method.

)
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as illustratcd in tablc(2)and graphically by ngures(6)。

Table -2: The computed Standard Deviation ( o, ) of DEM for the
study areas by using different mathematicaltechniques.

Al- Mustansiriya J. Sci
Vol。 19,No8,2008

The lccura:y of DFM Us_fls Different Mathematicat Techniques

Kriging        :DW
Mathematica:TOchniquOs

(21)

Figure -6: The Accuracy of O
Di fferent Mathematical Techn iques Statistical ly.

Vertical Map Accuracy
Standard (VMAS)
Typical Standard

Deviation
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7. Results:
It can be noticed that the differences in elevations values between those

obtained from field survey DEM and the obtained one scanned contour

ffi&p, is within the coniour interval limit which is (50m), i.e' this

difierence is within the acceptable range, but the differences in some

;;*r has exceeded the (50m) contour interval, which caused a "gap" in

ro-. areas between the two models'

The reasons why the difference between the points which lies in two

models (elevations) exceeds the acceptable range of the contour interval

can be caused by one of the following:

1- The scale of the drawing. The larger scale used the greater of

the accuracy obtained in line drawing, and hence the greater

accuracy in elevation model (DEM). This can be obtained for scales

larger tian 1125,000, for e.g. (1/10,000, l/5,000)' and

2- An error has occurred ln the drawing of the contour line from

aerial photographs in the "gaps" alrea between the two models'

The Root Mean Square E..ot (RMSE) was computed for elch

mathematical technique by equation (21) and also the vertical Map

A..rru.y Standard ryvras) computed- Table (3) summarizes the

predictei accuracy for all these mathematical methods.

Table -3: The computed standard deviation for the model by using mathematical

techniques.

Mathematical Techniques. C2

Trianeulated It .gr!e. Ng!*o4,lf]N). 14.439

Kriging it49lp9lg!o*. 11.849

InverseDistance@ 16.709

Polynomial intqpg!4lgn. 17.989

warriaol Mnn Accuracv Standard ryMAS)
う
乙

Typical Standard Deviation t5.2

A graphical representation of table (3) illustrates the difference in

accuracy more as in fig. (7)
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The Accuracy of DEM Using Different Mathematical Techniques

Typical and
Computed
Standard
Deviation

1a

16

'14
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8

6

4

2

o
Kriging IDW

Mathematlcal Techniques

igure -7: The Accuracy of DEM Using Different Mathematical Techniques Statistically.

8. Conclusions:
From the results obtained in table (3), the following conclusions

extracted:-

l. The DEM's produced by four mathematical methods were compared
on the basis of computing the Root Mean Square Error (RMSE). It was
found that the best interpolation method is Kriging which gives the best
results as illustrated in figure (8).

The results of the Kriging method for each study case

Case2 Case3
Gase Study

Figure -8: The results of the Kriging method for each study area.

z. The digital elevation model could be produced from scanned
topographic maps with acceptable accuracy standards by using suitable
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interpolation method. It was found that the scale of maps and the

contour intervals affect the accuracy besides the interpolation method.

3. When dealing with Raster format DEM it was found that the
produced DEMs by mathematical methods is the one produced by
Kriging technique which is a model distinguished for its high clarity, it
was the reason to produce the photo textured DEM depends on the
obtained kriging model.

4. Digital Elevation Models (DEMs) proved the effectiveness of solving
many scientific and engineering problems like the intervisibility
analysis, terrain analysis, volumetric computations and production of
photo-realistic DEMs which is very useful in military applications.
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ABSTRACT
In this paper, a fast algorithm for vector quantizing is proposed using a

Cache codebook, this method is suitable to reduce the coding time with little
deterioration of performance (PSNR), where the closest codeword to the input
vector can be search for, where if the minimum square distortion between the input
vector and the closest codeword in Cache codebook is less than the threshold phe
codeword found in the CCB is accepted and its index sent out to the decoder.

Otherwise, the search continues in the rest of the main codebook and the new
codeword enters the CCB. More than 50%o reduction of the coding time can be

achieved with little deterioration of performance (PSNR) when trqual to 100.

INTRODUCTION
There are two Upes of quantization Scalar @ntization and

Vector @ntization. In scalar quanti zatiofl, each input symbol is treated

separately in producing the output, while in vector quantization the
input symbols are clubbed together in groups called vectors, and

processed to give the output. This clubbing of data and treating them as

a single unit increases the optimality of the vector quantizer, but at the

cost of increased computational complexity and coding time ll,2).
A vector Qntization (VQhas become attractive technique for

image compression. VQs defined as a mapping of k-dimensional
vectors in the vector space Rk into a finite set of vectors Y : I i, i:1,
2,..., Nlwhere N is size of th e codebook. Each vector yi: (y0,..., yk-r)
is called a codevector or codeword U-4].Only index i of the resulting
codevector is sent to the decoder. At the decoder, identical copy of the

codebook is retrieved as the encoder by a simple table-lookup
operation.

The main system for VQs depi cted in Figure 1. The encoder

assigns each inpui vector X :( X0,...,*o-,) in the vector space Rk, then

input vector is compared with all the codewords in the codebook to find
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the best match in terms of the chosen cost function, (i.e. The
representative codeword is determined to be the closest in Euclidean
distance from the input vector [2]). The Euclidean distance is defined
by:

グ(χ,ノ′)=廠 一 ノJ)2_____(1)

丁he DeCoder

Figure -1: The Encoder and decoder in a vector quantize technique. Given
an input vector, the closest codeword is found and the index of the codeword is sent
through the channel. The decoder receives the index ofthe codeword, and outputs
the codeword [2].

A major advantage of VQ that hardware of the decoder is very
simple. However the encoding process is, in fact, computationally
intensive procedure and, therefore, limits the applicability of the VQ
compression method. The method proposed in this paper enables a
sensible decrease of coding time with little deterioration of
performance; also, it can be used to improve coding efficiency even
further.

DESCRIPTION OF METHOD
The method relies on the fact that, owing to the correlation

among neighboring vectors on the image plane, the quantized uses only
a few of the available codewords to code a number of successive input
vectors. Thus, a codeword which has just been used in likely to be used
again to code the following incoming vectors. Therefore, the K most
recently used codewords can be stored in o 'Cache codebook' (CCB)
and among the codewords the closest vector to the input vector can be
search for. Should the distortion be greater than a given threshold Jhe
search continues in the rest of the main codebook. The overall

Where xy is theTth component of the input vector, andyll is theTth
component of靴::出°rdル
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procedures involved in this method can be described as following;
Step 1: Design a main codebook, where a universal codebook

would firstly be generated using Jett image, which also used as training
set to design a main codebook of size 256 codeword using the LBG
algorithm [2].

Step 2z cw1)cw2;cw3t"';cwp, the K most recently used

codewords (stored in the CCB).
Step 3: Determine the square distortion threshold tr

Step 4: Calculate the minimum square distortion 
diby 

matching

. r the input vector X,with codewords in the CCB, where the best match is

. 
uchievedlT*;, 

(x,,cw,)-- ---(z)
lf d' < Ehe codeword found in the CCB is accepted and its

index sent out to the decoder. Otherwise, the search continues in the rest

of the main codebook. The new codeword enters the CCB, from which
the least recently used codeword is deleted.

Step 5: Take the next input vector X,to code it, and go to step 4.

There are many fast algorithm have been proposed to reduce the
computational complexity of the full search encoding process for more

detailed see [5]-[9].
What is the measure of performance VQ?

How does one rate the performance of a compressed image or
sound using VQIhere is no good way to measure the performance of
VQThis is because the distortion th at VQrcurs will be evaluated by
us humans and that is a subjective measure. Don't despair! One can

always resort to good old Mean Squored Error (MSE) and Peak Signal
to Noise Ratio (PSNR) [3]. MSE is defined as follows:

MSE = #>y=,(i, - 
*,), - -(3)

- Where M is the number of elements in the signal or image. For
example, if we wanted to find the MSE between the reconstructed and

the oiiginal image, then we would take the difference between the two
images pixel by pixel, square the results, and average the results. The

PSNR is defined as follows:
f rl, - :nz1

PSI/R-101og,ol t" " l-----(4)
L MSE ]

Where z is the number of bits per symbol. As an example, if we
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want to find the PSNR between two 256 gray level images, then we set

z to 8 bits.
EXPERIMENTAL

As it has been noted before, a fast VQechnique will be
presented by generating a Cache codebooks which enables a sensible
decrease of coding time with little deterioration of performance
(PSNR). A universal codebook would frstly be generated using Jett

image, which also used as training set to design the main codebook of
size 256 codeword by using the LBG algorithm then design the Cache
codebook of size 64 codeword. Each input vector is compared with the
codewords in the CCB, best match is achieved if the minimum square
distortion between the codeword and the input vector is less than the

threshold and the index of this codeword is sent to the decoder.
Otherwise, the search continues in the rest of the main codebook. The
new codeword enters the CCB. From which the least recently used
codeword is deleted. Our coding method have been implemented on Jett
image, shown in figure 2 and table 1. Our conclusions will consider the
coding results of the mentioned algorithm on this image by increasing
the threshold value f

The VQs a widely used techni que in many data compression
application. This is because the computational complexity of the coding
process (namely, the search for the codeword which is closest to the
input vector) is the main time-consuming factor, especially if a full
sequential search codebook is used. This limits the applicability of VQ
in practical considerations. In this paper, a fast algorithm for vector
quantizing is proposed using a Cache codebook, this method is suitable
to reduce the coding time (reduce the computational complexity of the
coding process) with little deterioration of performance (PSNR). More
than 50o/o reduction of the coding time can be achieved with liule
deterioration of perforrnance (PSNR) when Equal to 100.

RESULTS AND DISCUSSION
The method has been tested on 6464 pixels, called image,

subdivided into 44 pixel vectors. Je tt image was used as training set to
design a 256 codeword codebook (the main codebook) using the LBG
algorithm, a 64 codewordes is stored in the CCB .

Table 1: shows the percentage decrease of PSNR (!PSNR),
against the percentage decrease of the coding time, Gain, the CCB of
sizeK:64.
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(d) trl s0
Figure- 2: (a) originar Jett image, (b), (c) and (d) decoded images using

CCB, when block size is 44 and codebook size is-64 coieword by increa"sing th;-
threshold l t

Table-l:. Effect of increasing the threshold value [bn decoding image
quality (PSNR) and coding time (Gain), using CCB of size K:64.

The measurements in figure 2 (b,cd) and table 1 represent the
coding performance, utilizing different threshold values. As it is clear
when the threshold value is iicreased, the coding time is decreased witli
little deterioration of decoding image quality (psNR), for the same
block and codebook size.

In this work, a far beffer performance is achieved when we used
the threshold tr100, where more th an 50yo reduction of the coding
time can be achieved with little deterioration of performance (psNR). Ii
is clear that the CCB filling rule and the threshold choice will determine
the performance.
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ABSTRACT
The aim of the study was to define dyslipidemia pattern among type - I

diabetes patients . A tot;l of 15 adult with type - I diabetes patients wer!

stuOieO in comparison with 15 apparent healthy individuals ' All patient and

control were selected between ages of 30 - 45 years of both sexes were

selected . Levels of total cholesterol , total Triglycerides, High density lipoprotein

i CooO cholesterol ) ( HDL- C ) , Low density lipoprotein cholesterol ( Bad

cholesterol ) ( LDL -'C ) ana very Low density lipoprotein cholesterol (V LDL -
C ; *"r. i.it.a . Results showed a significant increase ( P < 0.05 ) in serum

level of both total cholesterol and Triglycerides in type - I diabetes patients as

compared with the control group coupled with a significant increase ( P < 0'05 )

inserumlevelof both (LDa-C) and (VLDL-C) intype- I diabetes patients

u, 
"o,,pu.ed 

with thi control group . serum level of ( HDL - C ) showed a

significant decrease in type - t diabeies patients as compared with the control

giup . The over all iesults of the present study. indicate that increase in

Ierum level of glucose due to insulin deficiency induce negative changes in

concentration of lipoprotein in blood ,4,.)ill
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Blank Stander Sample

Stander
｀
O μL

Sample 10 μL

Working reagent 1.O ml 1.O ml 1.O ml

Reagent l

(Rl)

Tris Ph 7.5

ATP
Mg+2

4 mmo1/L
2.l mmo1/L
O.8 mmo1/L

Reagent 2

(R2)

NAD
Hexokinase

G-6-P― DH

2 mmo1/L
1000U/L
1000U/L

Stander Glucose Solution 100 mg/dl
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ABSTRACT
In advance to syntheses in the laboratory,it very useful,to have quick and

easy procedures available,aHowing the calculation of spectroscopic and molecular

data of liquid crystal materials without any expcriinental basis by using diffcrent

quantunl chelnical inethods oWe arc studying modes of fundamental vibrations and

calculation ofvibrational frequencics in addition to idcntiflcation both fundamental

and  unfundamental branches  of  the  Schiffs  base liquid crystal molecule

(OBOⅣlC)[4-(4・‐ n¨Octyloxybenzoyloxy)-2- hydroxybenzylidene…  4" ―
methoxylanilinel by using NIlindo/3-forces progranl,speciany for functional group

to this molecule such as(C… O,C=O,C― H,0…H,C=N,...)in Order to using in
iFnpOrtant industrial and mcdical appHcations.Wc also calculatc molecular data like

bond length and forcc constants.These results for liquid crystal rnolecule have been

obtained by Mindo/3¨forces program which study vibrational energy level for

molecule in single state without any hydrogen bonding.
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7■三f tt  」ζく R38J擢 |

∂t                                                         。(7‐3)

ハ Ⅲ」 lξ ●し』ぃ ヽし(6¨3)亀。日 |♂ (c)■
"“

メ |・。こ出」
‐:●

`ツ

|もjl♪ YIス≦メ 1亀LLll亀。L4許 ふハ

“
」墜 ツ|

2T=2im」良i ttj

l  J

aj.Kll a-lull QJl.i^ I_l+; ,,tt';; qjtjtAyl 1S!t a-6utt Ol (g_3) ilJt*Jt dr !-)J
. cJ_ril:=y I cJtji3.,i^ -ri tll,j-_:+ (5 _: ;a:rf,_

i.l.rr.lt ;.:. ,t.S;St ;+JjsJt{*.f.;yf r:lStrryt
!j],l$YI ASJEII (Secular Equation)q+J+.,1r ilrLJt Jr ,J_rJt d+y
(6JiEJl -r;e) 

"'r"1,:^ll crl13l.r-Yl Lal^,,iqj+ dsl (e) of-rifslL_Jii. .l_rJ; d"fl

34



押 劃 ぷ 曲 ´ 押 IL脚

“

Ⅵり

'軸

4■ り 出 綺
`∵ ?躙 卿 凱

Lり ふL到
メ Ⅲ 型 6N―の ‐ 酔 メ 1」井

'Llン
tLN獅

Ri=Σ L・ Q「

LJ=告

3N

2V=Σ (λ kQi)
k

i!)Jl ,,,ij^r,-iFJ jljh)l drlsJil (eigen value)'t!l:Jl i+ill Ul: )"k di"i:!
:irj)l

(12‐ 3)

(Cm‐
1)J`｀

メリ́ ｀`1。うメνり。,」ltプ cざ
"]

.(13‐ 3)

1(1鼻キ)+(光 )=0

:ψOり ｀

.(9‐ 3)

:Jり Lり とコ|●】一ひN(9‐ 3)亀●LAll`=」 ]

(10‐
3)

:cryl'K・‖Vり TЬムLヽご●J

.(11‐ 3)

(14‐
3)

(15‐
3)

λ=4π
2v2c2

oN

2T=Σ]Qi
k

R「 +Σ LRi=0
1・ [

(14‐ 3)増J」|ひ (13-3)J(11‐3)●yJコ1♂ メコ■T,Vン トの

“

J

螂 口ヽ 」」|♂■〃

3Nい工」出|ヽり』い ‐ 国16｀Jコ1ひ t,い (15‐ 3)Ъ口 1げ墜 ]

_た01社半

“

出` 上」|。事以ユひ響 (●
Ыl■メ 1●いブ →`

Rj=Li Cos(え:t+C)                                    .(16‐3)



2008`8』出口|`19ヽ tヽ
^tl i+."-i3sll tJb ily

(phaSeり」」|ふL∈ J(i=1,2,っ 3N)」j■YI山 b。メ ■ |』 甲 |コ |。 λ J

(15‐ 3)珀。し 」|♂
(16‐3)増DL411し内 メ エ リ i6り』

どJIル L Li J factor)

:■Ⅵ 甲 ヽ」轟 ♂ IⅢメ |●ツ。国 |ひ
`メ

iを,‐ J・ (長逼 ■P

ΣLiQ―λ Ml)〓 0

●夕」Jメロ |ヽユ出り ♂
|もう|ルツ|も,」

～

鯛夕 」1租。し」 IJ出
(17‐3)和3L411リ

ひ Ml J Fl‐ メ |`メ 1中り 亀■ ― ♂ (ij)」

「

口 I FJ」路
J。 (wilsOn)

砕 ゝ 』|ゝゝ ツIL“ 【L`^Jひ J=壺 ♂
|ど撃 1山光 L LiJ～ υ」IJ」1亀、井 “

(3N…6)L。エ リ 褐 去』 J´ りヽ1凸boメ (cigCn valuc)等 |」|ス ム、1‖ コlo λ ttJ

戸 `´ “ヽヴJ出Jλ 」た題 3N。■ J―畠 ■ 〃 も増夕」|●い ぅ増。Lt卜 丘,J。さj
山K♪ 占

"J(TranSlation movements)り
出 1凸

`♪
占ゝ 」 ぃ メ |ジLい

。さ Ⅲゝ」(Rotation movcments)■ しJΔ

`り
I ⅢIJ

メ 区 小 |』 J」 |エリ コY■ 挙 メ 1亀LLlし L国 1亀Ш I"り 」|ェ
亀井“ び氣 亀」■“ムL`メIⅢり ♂ く8‐3)J(5‐3)メハt」|♂ ‐ ぃ
(GVFF)(General Valancc Force Field matr破) F口|ジメ団|`メ1品
錮 メ JJ.デ 卸 ごぅ」 ¨

♂ 脚 錮 ん
(  )ヴ

メ 脚

ひ 事 J`L～ ゝ ♂
凸 |り」|■メ ♂

|_´ IJゝ |ム .ぃ LJ分 社・ L凸 LJLご 出

`メ
|

亀LLlし △Hf° コ品 国 1醜メ 16」♪ 出 ‐ 界 ■ カ メ |しplメ|ひ メ 国1甲L

(3N‐6)i■ 。メ
`メ

I Ⅲ I」 亀‐ ン L。工 ●1いJLメ リTBEヽ 国 |ヽ夕 :日 |

6,ロリ 1,卸|ひ 匈ツ●K』」`いoJン」 1出 ♂ IⅢ脚 |が|工 ぼ 亀りL
甲1.・ ｀

♂ ‐ yJリツ|。い3り|の t≦16J」 |こ螂 ●LI≦J`lK、
ム`11ど出J」

～
メ」|

■晦・6ユ Ⅲ…ヽびヽ̂lal血 ♂□|。ぃⅥ函[7]βl■晦。こユ許
`メ

1中|メ

(ab― ab¨ inito J山り …ヽ 1餡J`|」 F_口 IJコ |～ユ ♂ こメ 1出 ´1ひJ β
l

(BiShOp&Randic)」
“
bJ甲メ 押 (郷 ぃ

(´ ‖ム・ lJが linitO SCF Mcthod)

ご JjJl d■り」り|≒勢 |メごLI壺 (BCZZub θたり [9]也ォ リ 甲Jtt L41[8]

ひ
`メ

1～メ [10](Pulay)ヴ Yメ
F｀

ミ1・ J区 。(MOICCular Orbital Thcory)

(ab‐
J凸 り¨ CにLい

～
メ 1亀L」

― 戸 1(Forcc Mcthod)`メ|～ル

亀口 lcヽ二・ い」■ り晦 』
`り

|ニメ Ⅲヽ lま キ̂ヽ
‖ 玉 L`メ 1許 ニ リ inito)

ご占Jが ヽLI」 1凸ぃ|ニッ|コY増

`メ
|じLJ,4」 |し声J」 B‐

l kP｀LJ B4■メ」 |

JIJ」I LI.11ミ |」|●饉|、ソ1珀Y増

`メ
|ヽ■ |メ

“
■ Jメ |おい ち。工

`メ
IC襲

♂(Hartrcc_Fock)」 メ‐ヴJ"～ル 出島いい Jナ」 1諄 福刈|卜」|

札 メ |ム ^“‖出 二亀Ш I● Jゝ[11](Roothan)しい Jり Ⅲ 中 J■IJ甲 1増」
… よ

:■マ1亀oL411ご 区

`メ
IⅢり 」恥 が ン 亀Ш IJl・]夢

。
(17‐

3)

。
(18-3)孔=鶴謬+ろろ籍

亀Ш Iム ま、1ム
♂

□|」 |よりJ■ Jメ ソ1亀tLE札 メ |`^鶴11■・1^JJゝ|」 1山 ]

`メ
|ひ N山 |ム ■5J4檀 メ→りヽ国 1姻」 こ■ L出 し 要 望 `Ll``」

｀メロ |

:■YIな彙島
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_2■ ■口 1 0LI」i.ル 出」lLJ口lJJⅥ 礼■ Ⅲ。当中14L切 ■
・

33二
`ヽ

二|'も1)」 白いメlLり
。3‐

`、

口iス亀ル /el｀
tt“Ч

。 (19‐
3)

／
〓

鋼

Σ

′

げ
　
Ｈ
一

+:Σ準千
..l;+llre " 'l e.. '3UJJ3SI):'J'r+'ff ,r':Uf ;'f- | U*rf

ri

:ty':crylld+|.i&d,...=]lllslliflI]l.jliGY,jJte)6dlluAj
(Bishop & clJjlJj (.rlfu ct+ ii: .,yv !r:c ot=r3l:=)J i+'J ai\!l 68fi'l-1

Lr^,'ir-rsr or-,u.,- di" ; l- J! ra-;Atr 'io 6E=l lPul-af) 'JYlr l*fit)

;:X'#,:f5;I#".ffi :T:=-"5.-.*;
;iJrUl ,ji l-S

-1=暴 =(鴨
|:言阜1跳)+【器 陣e卜c)+(L匡 cI](i)+乙為1111]。

∈

3)

jdl a-il} r9li1-iU ,rlJl J+i. Yl ill e cjlYl :'ll ::l+ cjlYl JiJ^ll ':rJliJ

rq il (Hellman-Feynmun Oig"l"ritiation; ou:'u-cl^.tite dli"+ c+J-r q:Cl

J[ * J;.*d,l-l^'1ai^l i,itj]l iil^i,^ll :l, r: -'i,-lt Llk eilillr siSl r'Jl

: Ri ils)l

式=轟 =←悶⇒惜田→+←e日舗囁轟19°

輔 ボ郡   柵
こ戸Lマ■ ■井」1出り」井ヴjυL C

rtttt毒糊 :職
出エリ̀う

|タリ1出 lう。メリ
`メ

I ⅢIメ ■1・ “`

[INDO/3‐ FORCES心ョ」占`…
とヽ`。L■ツ|

Ⅲり |ふ Ⅲ事 1■■弁り1凸 |。さメ|」

心L雷憾 ゴム揮
:む□い い・】」

`::`.」
,lilll中りい¨

」弓=パ +ν
―ズ_T

。(22‐3)鳥=野十 =井
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2008`8●出口i`19 ttヽ ^il も出コll■ 年

14た,L」|ふ ひ
CLユニ≦J`RJ・_lJRご L》uⅢ

`J二

1■■ び _ve)Jび +vc)出 J
.± 0.01A° υb出」ぃえ、ljツ |:しご

甲1'“へ‖り
COAT JIびLノ が

ミヽ1・ “嗅 饉υ晩」|●饉|ヽ ソヽIⅢ・3N Jヽ "ヽ YJ´ `・
1へ 1l JDL

IL♂J(Dcwar ct al。)41と,中JJ夕う」 |ジ」し(ⅣJメリメ)裡峰り押 |

dⅢぅ,ぃニメがh」島yJ玉

咀比‐賓ポ占葛趙諸だいいコい´♂IⅢメ 1亀L♂ 区 リ
1.379Aげ  CH JCCが ´ ツI JJ」 神 リツ|♂|りい。1戸 占→

“
・｀ヽ』IL

´ 重 6Jヾ “り|～Jぅ し1120ヴJL CCC■ Jりl υt■ |´J`♂|メ|」31.083AJ
o Cis」 |コ■ニョJヽ 1と 0りi(Trans)…J at 180 t41tAυ い。|

♂ い “ヽ‖よ ≦ い |ヽミlJ戸`■J墜J口出|エンひ 3N」だ い 」 |■J

… …
リリユ劇|(77」 jリメ )1=1｀

い
=■

釧 I MINDO/3‐FORCES cLノ

洲だゴ鶴世叢聾費騨驚[猟僣`山
boジ」|。ゝ 、卜.|夕dl【 、́ヽ1lo.彙 |ゝげ

し ■ヽム甲メ 」|」メ ー
ヴメL甲 メ ロLメL oJメ 」oLふ ♂ L cL」 |lh ιⅢ `'11ヽ

Ⅲ ″ LIJ 61り J6毬 |、!ぃ ご |二!ぶ 払 |ル

・
勇 ojl口|デギ lrK釧

"4Lヽ 卜
脚 |♂じ

e_丼 J`■υ晩 」|`」した|メ庵LL、コ_″ (0・01A)LJム
停り晦』

`メ
|が ミヽ1“いF勇 ´̀ (‐0.01A)LJム J… な|ル

`メ
1半ギ `なリソL戸しい

…
さ」ttib等りヽ』

`メ
I ⅢIメ 亀J己 甲1・・‐♂。光i与出 |

Ⅲメ|こ■|ぅⅥユ ご|ム!J」 ■り晦』
`メ

|♂呼
“

6メ11^出 1ヽ 出|ムJぃェ
17-3)～鯛」JI坦・

LAll J_e勇
戸 (o.02A)a■ |♪|ごLこ ガ ‐ じ上 神 L』しい‐」

|ltユデぶ翼踏丁
|メし。(｀J♪Ⅵなメ●メリコ。Lx
島いL MINDO/3-FORCES JI口 J・ "ヽ

与L“へ‖・j←Ⅵ
:`1よ Jメリ̀ (Pentium 4)と ,ひ (メヵ メ)甲〃L jte

CPU:1.7GHz<RAM:256MB,H.D:40GB,VoCard:64MB。
`・-1´なミ`1… ll llメ |

い ■ ― J(OBOMC)夕 」い 甲 シ リ じ」IJ 4国 1勺り」押 lι ちふ 工 L:Ⅲゝ

“

脚 |

[Jり|¢≦」瀑 L4"¨ 醜 塾 ♂ JJい ‐2-(9■■ J力 げ■ ■ い JL4)‐4]

C8H170

C29H33N05
Exact Mass:475.236
Mol.lVt.:475.576

m/c:475.236(100.0%),476.239(31.4%),477.243(4.8%),477.240(1.0%)

C,73.24;H,6.99;N,2.95;0,16.82

Cr。 96C° Nematic 247.3C° Is.

Ｎ〓

Ｈ

Ｉ
Ｃ
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‐回ぶ1』 押́1中l“Ⅵり´̈|…
…

出移̀
∵営脳卿 蠍

げ J ttJ碑
   亀出

ど翻 LI戸 ♂ ♂ 同 ゝ ひ

翠踪iⅧ留露J離Ⅵmぃ .゙―」Ⅲメ

冨騨Vぶぶ鼠

3963.01`」 |工 6夕・Ⅵ。響´ メ1(

1ヽ・ 6ナ“`
|=ヽⅡ 」l(0-H)bcnごt

評
『

郷 :掛
」
高郡

1938cm‐
1`」|工 。メ リ。甲 (

1505.23cm‐
lcだいふご

“

bンリ|。甲

329.57cm・
`Jl工

6メリ o甲 (C

翠認燕:ぢi[山」∬主

翡:T艦lm‐ニゴ|ポ (1

ぷ鼓ぶボ電|∬
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2008`8」出口l`19ヽ tへ t́i b出」le"■

BOMe crn Yl.hLoV i* :1

fjlj“り|。さ_メ |

str. 誓ユDl Ll^り |

|夕 yヽい。メ|

ザυ

・JL』yl

Ben

。さメ |

ザjlj出ツ|

上l Ll^YI

str.`

fjljふり|う。_メ |

Ben.げL“ツ|

C(1)―C(2) 555.36 303.50 C12)―H(36) 3505.33 1140.50
C(2)― C(3) 1688.67 571.61 C(3)―H(37) 3467.16 1157.72
C(3)― C(4) 643.81 C(5)‐H(38) 3465.96 868.57
C(4)¨ C(5) 1477.33 739.63 C(6)―H(39) 3503.68 1096。24
C(5)―C(6) 992.75 382.75 C(8)―H(40) 3550。60
C(1)‐ Of7) 1529.89 C(8)… H(41) 3550.06 1269。 62
C(8)― C(9) 347.90 91.08 C(8)―H(42) 3551.01 1269。 68
C(9)―C(10) 1450.14 480.90 C(9)‐ H(43) 3386。 14 1146。 36
C(10)―C(11 977.79 98。 88 C(9)‐ H(44) 3378.50 1311.36
C(11)― C(12) 1443.83 473.53 C(10)‐ H(46) 3397.74 1094.69
C(12)‐ C(13) 1018.13 837.97 C(10)― H(47) 3359.73 716.91
C(13)‐ C(14) 1037.23 C(11)― H(48) 3387.56 827。 17
C(15)‐ O(7) 133。76 87.65 C( 1)…H(49) 3405。 83 1   1314。 46
C(16)― C(4) 1294.93 195.83 C(12)“ H(50) 3363.81 1323.07
C(16)-0(17) 1918。 47 697.96 C(12)‐ H(51) 1313.84 671.02
C(16)‐ 0(18) 1349。 28 1343.32 C(13卜 H`52) 3384.82 1106.66
C(19)… O(18) 1597.20 C ( 3)‐H(53) 3357.54 1168.67
C(19)―C(20) 199.69 C( 4)¨H(54) 3290.60 1054.06
C(20)‐ C(21) 486.53 459.36 (〕 (15)― II(55) 3249。34 1122.44
C(21)‐ C(22) 1635。 30 528.87 C(15)― H(56) 3273.20 1145.00
C(22)‐ C(23) 1196.45 683.18 C(20)― H(57) 3501.74 1188.61
C■23)‐C(24) 1698.28 684。 34 C(23)― H(58) 3458.05 866.31
C(25)‐ C(22) 1345。 56 848.24 C(24)¨ H(59) 3507。 99 1104.66
C(25)‐N(26) 1938.58 C(25)¨ H(60) 3135.06 1174。 99
O(27)―C(21) 1565。 74 339。 81 0(27)‐H(61) 3963.01 1084.45
C128)‐N(26) 1505.23 329.57 C(29)― H(62) 3467.70 1191.22
C(28)‐ C(29) 89。79 C(30)― H(63) 3493.29 1143.97
C(29)‐ C(30) 1707.19 578.78 C(32)‐ H`64) 3489。20 727.55
C(30)‐ C(31) 512.53 93.75 C(33)‐ H(65) 3466。 03 828.46
C(31)‐ C(32) 1644.85 C(35)‐ H(66) 3373.82 1099.40
C(32)‐ C(33) 1158.62 922.42 C(35)‐ H`67) 3330。 81 1420.15
C(31)‐ 0(34) 1581。 23 389.91 C(35)¨ H(68) 3337.74 1068。 14
C (35)― ()(34) 187.98 180.38

裁樫
|『

ず壁毬総古熟遂  ご濾 tぃ1戸

町 軍紀ttれ
'i徹

丼酬霧ギ縦)馴
与 J。)・―

|げらり(1.20947A° )[C(16)‐ 0(17)](C=0)。 _ル・ りI Li.嘔J“JttYI

冒棚思
)距 1露

:u、盆瞭猟ll」3温驚鰹|%酬
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…押 |ぶ国 ´ 押 1中 1“Ⅵ

…

Ⅲ

…

■し り 出 甚
`∵ 営 脳 卿

=

め_富ぷ
=r    ttR:懲

樫ぎ1■日
。(1.33823A° )[C(35)‐ 0(34)]

( OBOMe) ^+! .s:'lt..+l-i
u# r!: (3) cJ:+lt d uJ+^ lJ 4-lllJl qJlJl 4l-bll .svll ..+l-i ..it f-l i
r-,*i r,j ..,S o-JSl(7. 505434) tc( I 6)-0( I 7)l(c:o) z :--1 6F d!.8 ol
11.:Jli^11 a:ts;r$dC:O)6;r--ir.J+ )'-\6.921 700) [C (2 5 )-N(26)] (C:N)
N-)6J,--i i:" c.,.ri d,1- J+s(6.g21700)lc(25)-N(26)l (c:N)'.J,-i ;; c,.,9 ,it

ie c-.,.tj ui.i*r:;l o -:,-.-.Yl d+ *iJ l;iiJl(3 .9 1 4 69 1) [C (2 8)-N (26)](C.

;3s d-.8 dr r$l'or+-sr i+-9:-r. ;-y-l g\7.505434X(16)-0(17)l(C:O) iJ"-l
C(3 l)-l(C-o-CH3)r (431604s) tC(le)-o(l 8)l(o-C) d-r
o-r-)r .r* .J*ti-r a:Lll C- Uj+ JJ+t &-e ;$:-,!r" ,iU-F ;UIlt(4.309392)lO(34)
y U> Lil-:^r o: '.ijr o 

-l s4 (4.022530) [ C( 16)-0( I 8)] (C:O),;r*Yl t-i a ;9;Jt
.U+.r F€j^ Ji*l o-rrl -o-ei cJ-L cljti.l lJ rirU.lt ,-tr)r ; JjJ'i3 \'l;;rtJt6:g a *i

9LiOBOMe) 4r.^ht (A 」|=メヨ|こ滲認 :2-JJユ■

6ノ
“
ylと」 `´

りl」,L

(A)`ヽタ

6」ドDylと」 6´り1」,L

(Å )も
、タ

6ク ýlと」 6´り1」りL

(Å )ら
｀メ

C(1)― C(2) 42708 C(25)‐ C(22) 48810 C( 0)―H(47) 1.12071

C(2)―C(3) 39874 C(25)‐ N(26) .24663 C( 1)‐H(48) 1.12040

C(3卜C(4) .42691 O(27)―C(21) 32173 C( 1)―H(49) 1.11839

C(4)―C(5) .42220 C(28)― N(26) 37100 C( 2)―H(50) 1.11948

C(5)‐ C(6) .40342 C(28)― C(29) .42795 C( 2)―H(51) 1.11916

C(1)―〇(7) .32073 C(29)― C(30) 40094 C( 3)―H(52) 1.11928

C(8)… C(9) .45693 C(30)‐ C(31) 42332 C( 3)―H(53) 1.12151

C(9卜C(10) 52168 C(31)― C(32) 41526 C( 4)¨H(54) 1。 13051

C(10)‐ C(11) .51721 C(32)¨ C(33) .40650 C( 5)―H(55) 1.13315

C(11)― C(12) .51879 C(31)― O(34) .33160 C( 5)‐H(56) 1.13308

C(12)¨ C(13) .51987 C(35)― ()(34) .33823 C(20)―H(57) 1.10390

C(13)¨ C(14) 54267 C(2)‐ H(36) .10389 C(23)―H(58) 1.10889

C(15)¨ O(7) 35342 C(3)― H(37) .10808 C(24)―H(59) 1.10313

C(16)¨ C(4) ,49703 C(5)― H(38) .10811 C(25)¨ H(60) 1.13881

C(16)― O(17) 20947 C(6)‐ H(39) .10369 O(27)―H(61) 0.94992

C(16)-0(18) .33606 C(8)― H(40) 10199 C(29)― H(62) 1.10720

C(19)‐ O(18) .33285 C(8)‐ H(41) ■0204 C(30)―H(63) 1.10527

C(19卜C(20) .41455 C(8卜H(42) .10194 C(32)― H(64) 1.10525

C(20)― C(21) 42304 C(9)―H(43) 11909 C(33)―H(65) 1.10720

C(21)¨ C(22) 43645 C(9)― H(44) .12035 C(35)―H(66) 1.12098

C(22)― C(23) 42537 C(9)―H(45) 8.99876 C(35)―H(67) 1.12413

C(23)¨ C(24) 39840 C(10)‐ H(46) 11865 C(35)―H(68) 1.12410
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C(1)― C(2) 4。453128 C(25)― C(22) 3.335920 C(10)―H(47) 3.156585
C(2)‐ C(3) 5。735204 C(25)― N(26) 6.921700 C(11)―H`48) 3.161913
C(3)¨ C(4) 8.532261 O(27)¨C(21) 4.532639 C(11卜 H(49) 3.194266
C(4)¨ C(5) 5.084219 C(28)‐ N(26) 3.914691 C(12)… H(50) 3。 175902
C(5)‐ C(6) 4.840931 C(28)¨ C(29) 4.317274 C(12)―H(51) 3.181495
C(1)―O(7) 4。457038 C(29)― C(30) 5.623766 C(13)―H(52) 3.177643
C(8)‐ C(9) 1.446924 C(30)―C(31) 8.547519 C(13)―H(53) 3.142205

C(9)…C(10) 6.112229 C(31)‐ C(32) 5.154754 C(14)‐ H(54) 3.008115
C(10)‐ C(11 5。698137 C(32)― C(33) 4.808431 C (15)― II(55) 2.959352
C(11)‐ C(12) 6.653712 C(31卜 O(34) 4.309392 C(15)―H(56) 2.962753
C(12)‐ C(13) 6。670741 C(35)… O(34) 4.266679 C(20)… H(57) 3.389620
C(13)― C(14) 3.920219 C(2)―H(36) 3.393499 C (23)― II(58) 3.311618

C(15)― O(7) 4.327864 C(3)―H(37) 3.328138 C(24)―H(59) 3.400600
C(16)― C(4) 3。 179016 C(5)‐ H(38) 3.327522 C(25)― H(60) 2.714827

C(16)― Of17) 7.505434 C(6)―H(39) 3.392860 0(27)‐H(61) 4.402928
C(16)¨ 0(18) 4.022830 C(8)… H(40) 3.464419 C(29)―H(62) 3.332578
C(19)-0(18) 4.316045 C(8)‐H(41) 3.463182 C(30)―H(63) 3.368494
C(19)‐ C(20) 4.624485 C(8)―H(42) 3.465419 C(32)―Hf64) 3.364136
C(20)― C(21) 5。297965 C(9)―H(43) 3.179328 C(33)‐ H(65) 3.330173
C(21)… C(22) 8。296627 C(9)― H(44) 3.156775 (〕 (35)― H (66) 3.157918

C(22)― C(23) 5,005734 C(9)―H(45) 0.353679 C(35)―H(67) 3.090012

C(23)¨ C(24) 4.850038 C(10)¨ H(46) 3.190183 C(35)¨ H(68) 3.090474
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;O3" ,,tt Al-Sb i+.iiy 4ft{-ltsll oalJill
iJt' g.J,..6.rull rp rtij

4, ,-ilt i*rJt _ruJJl 4:JS-rL-jCt e"i

200811018 '''-ttl .Jr+, Q-fi - 200815/l I ,',-Jll 
.+$J e.i,

ABSTRACT
The III-V semiconductors are of great importance because of their various

applications in electro-optic devices. Thin Films of Al-Sb were deposited on glass

substrates of total thickness of 4400Ao + 60 using thermal evaporation technique

at a pressure of 10-s Torr. The samples were heat treated for one hour at 330K
and 350K temperatures in the same vacuum chamber at the same low pressure that
used in preparing the samples. The electrical resistance as a function of temperature
has investigated showing phase transformation from metallic to semiconducting. By
Hall's effect it was clear that the samples prepared of p-type electrical conduction.

i,a)Lill
i .+rF-l-;aSll 6j{+Yl dF +Jl .,.i tdli-J"J ,,,i."r 6_r*5 i-,.ai cit3 III-V ci)-,. olt.ii .uj

-$+Jl 4Jt iJ"L-r, EbJt r-* r'rj "J' 4400A' + 60 eL "r e+$-lr Al-Sb i+iri er-Jr
gt+.lr,-,-1 i-ct- ir,"l;rt-,r,-ll crU;,.11 g;r! i.10'fg6 o.,;lrfu,-r:.ri.r.e L:.. .r.i. +_,rl>ll
.a; c,l.+ll _!.-bsi j d.,i*lt ,_;iiill L:.. ll * tty q:L d 350K 1330K 4jrE iJlJs
4$ Jl ur-ll u. _lrt .:Y-n: LIJJI ,',rr,, ;;l_!t LJJ ill.lS 4rl" t+J6ll Lrlill Ll-p ,-,.i

.p-type ty o^ 4#liJd q!--:p crll srl:-ll i+irii)l Ol J-lra J$ij Dti O^ e;jlr .&J ll

Ls^lt
6jt+Yl ,Jl lcJii.ll l-611i#L1 ,.,,'.",r !-rj+S i-r.,ti t-:tl ilI-V 11).-/l oli.?,i rri
t:ti#.!jll -s;rclyJl s)..ll oLii rl3. 0. dJJ.dXYl -eJri^JYl -+_l .(')1p_t-JJdll
p-n ar6.l-iill AL-Jl 6lrj,rl: olJJi-jlJi qf I l. . Ll.Ul 6Jl!l r:L=-).r $c,

ell+ ,y'-r l.62eV d gr.iiYt -e-qil)l i^ilLll i-=,i 0l . 
(2) 6J:\Sll i-61-ul L-i c+

,jJ.ijYl f-qlr^lYl c$y gl .t3)i.r*-iJl l+)lill C;r; j 3r:.1..,';6.rlJ Ll.Lc 6pliS crli
a-ljs. Ll_.,+ #L. til dr +Jl Cl^6 .(4)4Jr.:lt og3-risJYl e _r*S tl-iAt 4l .:L
a+icl dS- & :l Ll- ;rL ,JS-:, ,=.Ic ,lj- q#6JlJlJ 4+J.-JIJ !-1l_*Jl; a..,6.I-lJdll

r.J+ .t ,jJ..jjYl -ell-lyt i+iil J+.:=j j -.Jr+11 l++rJl$ ''rorii"'1.(s'6'7):;.,i,
(r) lg64eb r.r-r>l: r-,rL!-.r

cJ"'ll #l_F: rlCl
* &-,,.:6J.:3,1rr1.',! g-,rl5ll J*i.6ll il"l-y OJ.:iYl- ert.l.olyt !-,ai -.J.:=l p
ds.i,Jo 99.999% drJS,r:.r..,J| p3;-lVt 6-rE .10-5 Torr o-)1.$.o Ll.biij. L:.'
Lrrl"Jl OJ^jjYl 6Jir dJilSJ Koch-Light Laboratories Ltd. o^ 6jt+- dD-,i

q'i iilr- _l--,6 crt.'rF q+ a_r:,ll c-al i.l*.,;r il;ll rJ,.6j(+- 98.5%

i i-,=".l;jll rcl3ill c+$ i.10-5 Torr L;.^::rc, Varian 3ll7 ty -;5+ L,&i^
g,. aa,- lJiS J*i+3 i .Q\cm) tlS_,,t,rJc_e -:le.ll d[-l Cld,t4J-Jl qey.,;l3.r q].L=
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ABSTRACT
Lead time is defined u' tf'" ti"i" ftt*""n placing an order and receiving it' This

definition breaks down *h"t;;J- i;;s' are 
"stochastic and independently

:i#ilil,;e--JaJse orders will t'oo *rti"tt make inventory analvsis complex'

In this srudy, we redefine' rt"i t]"';*ttt' "rders 
are indistinguishable' demand

rate constant, and lead tirnt 'iiJn^tl 
u"t'* u"*""n.placing the'first order'and

the'first arrival'. Since the'"ff";;il'i;;d til;i has the distribution of the first order

statistic as the variance "fth" 
il;t;;;;; toti"it it less- than or equal to that ofthe

il.il;#;;,;;Jir'" "'i""tt "ia"tand 
du'ing lead time could be reduced'
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ilJq-1r3.,!Jt36il jJll*,..;gril6t'r--,/l-'oy6'-r.l"r
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! .-iiJl i-LJVfJUl +VrJl rJ' .-

2008/9/16 ' - rrl Jj! ejj - 2008/4/30 t-.lll djj ejj

ABSTRACT
The aim of this paper is to calculate the probability distribution to recently

oublished data on monthiy average hourly mean of wind speed for two lakes in Iraq

H;,-" rd,il;;t Ib;;il p.rioi f,o' ie60 to leeo bv using weibull Distributiont'Xffi;;;;#"0 
ir,. ,"i",n and the shape iK parameters for winter 'summer 

&

ff;-ffifi''*.r-r,. 
-rir"*.a 

that the scale parameter is in the range of

R 7_4.08.3.2 m/s) for Ruzara lat 
", 

while the shapl parameter is in the range of

l;.;:;;,ir.;,.ilfi;;h;;;k. results showed that the scale.parameter is ranging

l-o*.." t:.0,1.S,3.05 m/s) and the shape parameter is in the range of

15 65 .i I -9.35) .We can estimate statistical measures associated with monthly

:',"# il;;;,i ;;;";i *inJ tp."a such as the highest rrequencv possibilitv-bv

w.i[i1 Oir,riurtion for wind speed lwinter,Summer,Annual) foe each lakes .The

;;;;;;il;i;nction is caliated'in terms of the Weibull Distribution showed

if,ui it. f,igfr"r, density in summer is (36'84 w/m) in Razaza lake and(32'l9w/mJ
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