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ABSTRACT
The snrdy included tested three hundred samples of gam-negative bacteria from Urinary tract

infections , Wound infections , Bacterimia and Pneumonia from June 2004 to March 2OO5 . tnitiatty
cultured on MacConKey and blood agar , then the isolates were identified according to morphological
and biochemical tests , in addition to using api 2OE system .

Results revealed that57 isolates (19%) 'uvere characterizecl as.4cine,bbactar btrLtmunnii ,38(66,1L)
of ttrose from wound infections ,13(22%) from urinary tract infections ,4(7o/o) from pneumonia and
2(3.5%) from bacteriamia . Bacterial isolates were tested for antimicrobial susceptibility aginst
commonly used antibiotics . Moreover , B-Lctamase enzyme production was tested . Results indicated
that the isolates in the current study showed highly level of resistance for most of antibiotics , that
isolates gave revealed resistance for most of B-Lactam antibiotics such as cefexime , cefotaxime

INTRODUCTION
Acinetobacter spp. particularly A. baumannii are important opportunistic pathogen

responsible for an increasing number.of opportunistic nosocomial infections especially
in intensive care and burns units(r) Acinetobacter baumannil is gram negativl
coccobacilli , encapsulated , facultative an aerobic and non motile . It can survive for
extended periods in environment and tolerates both wet and dry conditions(2)
Acinetobacter baumannii is the second most frequently isolated non-Lactose fermenter
habitated hospital environment after Pseudomonas aerltginosa and may cause a variety
of infections(3) Acinetobacter baumannii is capable of causing many infections
including pneumonia , bacteraemia , urinary tract infections , wound infections and
meningitis and the organism can be isolated from blood . sputum , skin , puS , pleural
fluid and urine device - associated infections (1'5'6) 

. Acinetobacter isolates demonstrate
increasing resistance to commonly antimicrobial agents , multidrug - resistant

ceftazidime and ceftriaxone , in addition 32 isolates (56%) tive results for B-Lactamase .
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as and Istabreq

A.baumanniihasbeen reportcd world w'icle ancl is tiotr recogllized as olle ol'thc rtlost

difficult to control and treat t:'+). 
B-Lactam antibiotic resistance is the most prevelance

one among these isolate , the -resistance occur by different processes such as B-

Lactamase enryme production 
(u) 

. The aims of the study were to isolate Acinetobacter

baumannii from different infection sites , testing the susceptibility of the isolated

bacteria for currently used antibiotics , also to investigate the ability of bacteria to

produce B -Lactamase enzylnc .

MATERIALS AND METHODS
Specimence collection :-

Three hundred of gram - negative , non- Lactose fermented isolates

were collected from Teaching laboratories in Baghdad Medical Citv during ten months

period from June 2004 to March 2005 . Samples included isolates ot'Gram- negatile

bacteria from urinary tract infections , wound infections , bacterimia and pneumonia

Laboratory Diagnosis :
Isolates were initially subcultured on MacConkey and blood agal?)

Characterizationwere done according to rnorphological , biochemical test , and finally

by api 2OE system to diffc'rentiatc .,lc irtt'tttlttrt lct' butrrttizrrrii firrttt tltlr,--t' tr 1'rg:, irf
bacteria.

Suscebtibility To Antimicrobil Agents Test :

The susceptibility to antimicrobial agents was tested using Kirby - Bauer method

on Mueller - Hinton a gar plates 
(E) 

.

The antibiotic discs used were : amikacin (AK) 30 pg ;

ampicillin (AP) l0pg ; augmentin (AC) 20;rg : cct'ixinre (CFM) 5t",g ; ccfbtarimc
(CTX) 30pg ; ceftazidim (CA) 30t g ; ceftriaxone (CRO) 30pg ; ciprofloxacin (CIP)

5pg; gentamicin (GM) l0pg ; nalidixic acid (NA) 30pg ; tetracycline (TE) 30pg ;

tobramycin (TM) 30pg .

Standard strains used were :

Strain SourceGenotvpe
Eεο′j K12

1ttθο′j J53 RP4
Wild type

End AIoLac・ .Pl・ o~.Ⅳlet

:いIF井 戸 /e夕1小

Streatagene product

recA-. Amp'. Km'. Tet'. catalog 1990

p- Lactamase Detection Test :

The standard iodometric rnethod was used to detected B-Lactamase production
(') . Fe* isolated colonies of 24 hr bacteria were transtbrred to a small test tube

containing 100 pl of penicillin G (6000 pd",t) , the test tube was incubated for 30 min

at 37"C, then 50 pl of l% starch solution , and 20 pl of iodine solution were added .

The result was considered positive when the blue colour converted to white within few

minites after the addition of indicators ( stiu'ch ancl ioclirtc st,lution) .
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were resistant to most p-Lactam antibiotics , such as ampicillin , cefixime ,

cefotaxime , ceftazidime and ceftriaxone ' - (1 r? ,R\

Which encoded by conjugativable plasmid or bacterial chromosome''" "'"''

c i n et o b u c t e r b u u tt t u tt ttii to c uff q!II'-!4!bio tic s

cRo : ceftriaxone AK: Amikacin NA : Nalidixic acid

CFM: Cefixime AP: Ampiciltin CTX: Cefotaxime

CA: Ceftazidime CIP : Ciprofloxacin TM : Tobramycin

GM: Gentamicin TE : Tetracycline AC : Augmcntin

Table -l: The suscePtibility of ,{ ″″′
`′

′′′′′′10 Curre

Type of
infection

Antihiotics

Wound
Infection

Ｒ

％

Ｉ

％

Ｓ

％

Urinarv tract
infection

Ｒ

％

Ｉ

％

Ｓ

％

Bacterintia

Ｒ

％

Ｉ

％

Ｓ

％

Pneutrtottia

Ｓ

％

Ｉ

％

Ｒ

％

-l'otul

Ｓ

％

Ｉ

％

Ｒ

％

CRO 49.1 5.6 12.5 10.5  35  87 1.7  1.7  0 5.2  0   1.7 66.6 10.5 2.9

AK 31.6 19.4 15.8 10.5  5.2   7 1.7 0 1.7 3.5   0    3.5 47.3 24.6 28

NA 45.7  7   14 17.8   0    5.2 1.7 0 1.7 3.5 1.7 1.7 31.6 8.7 22.9

CFM 36.9 15.811.4 10.5  7   5.2 0  3.5  0 1.7 3.5 1,7 49.129.7 21.2

AP 96.5  3.5  0 21.2  1.7    0 3.5  0  0 5.2  17   0 93   7    0

CTX 31.6 15.8 9.4 10.5  3.5  87 0 1..7 t.7 t.7 1.7 35Ia+ 2273

CA 35 3 158 5.8 12.4 1.7 8.7 | o 3.1 __q 1.7   0    5.2 49.1212 29.7

CIP 31.6 19.4 5.8 8.7 5.2 8.7 0  3.5  0 0  3.5  3.5 40.4 31.6 28

TNII 36.9 19.4 0.6 10.6  8.7  3.5 1.7  1.7  0 3.5 1,7 1.7 52.6 31.615.8

GM 47.4  7 12.4 12.4   8.7   1.7 3.5  0  0 3.5 1.7 17 65.4 17.815.8

TE 66.6  0   0 21.2   1.7      0 3.5 0  0 l;.r o 0198.3 t.7 o

--AC 35.3 194124 14 -i.l -lr (r .r.5 () 35 35 ()526ミ |イ
|ヽく ｀

R:Resistant I : intermediate S : Susceptible

4
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Fig. -l:Distribution of isolatcs according to sites of inf'ection
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Weakly Regular ModLr Ics
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Fig. -2:Percentage of isolates susceptibility for antibiotics

CRO : Ceftriaxone AK : Amikacin \'\ : \alidixic acid

CFM: Cefixime AP : Ampicillin (]TX : Cefotaxime

CA: Ceftazidime CIP : Ciprotloracin '|-}[ : ]-obramy.cin

GM : Gentamicin TE : Tetracycline AC : Augmentin
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Fig. -3: Distripution of Acinetobacter baumannii that produce B - Lactaniase
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ABSTRACT

Osteoarthritis(OA)is a cOmmOn,age― related,joint disorder associated with loss

of articular cartilage, osteophyte fo111lation, sub 
一 ChOdral bone change and
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Lipid Peroxidation, Antioxidant Vitamins C& .\, and Norr .{nrioritlant Vitamin D Levels in
Sera of lraqi Patients with primary Osteoarthritis

Nijoud, Azhar and Elham

INTRODUCTION
Osteoarthritis (OA) is the most common form of arthritis and a disease
of cartilage degeneration (1) osteoarthritis, also known as degenerative
joint disease, is a process of progressive cleterioration of articular
cartllage and formation of new bone (osteophyte) at the joint surface (2)
The classic etiologic classification of oA falls into one of two groups,
each exhibiting different characteristic patterns of onset and risk iactors.
However, the lack of uniformity of characteristics OA disorders has
been recognized and the lines distinguishing primary and secondary oA
are becoming more blurred (3) (4)
In normal condition chondrocytes are living in a vascular environment
with low oxygen supply as a consequence chondrocytes display a
metabolism adapted to anaerobic condition. in pathological conditions ,
oxygen tension in synovial fluid is subject to fluctuation as a
consequence of ischemia-reperfusion phenomenon , pathological
acceleration of tissue metabolism and sustained abnormal strains on the
joint in response to parlial oxygen pressure variations , chondrocytes
produced abnormal levels of reactive oxygen species (RoS) that is
generally produced by immune cells to assume host defense (5) (6)
It has been found that ROS production is increased in joint diseases
such as osteoarthritis (7)
Blood contains many antioxidant molecules those prevent and lor
inhibit harmful free radical reaction (8) exogenous antioxidants like
vitamin C, vitamin A, vitamin D can protect the cell against the
potentially detrimental effects of oxidant agents (9) vitamin C (Ascorbic
acid) is an important water soluble antioxidant found in biological
system. It is the first line antioxidant defense in plasma (10).
Ascorbic acid furction in variety of rolc. including prcvcntion of
scarvy, acceleration of hydroxylation reaction in the synthesis of
collagen in connective tissue vitamin C is a great antioxidant and helps
protect the body against pollutants (11)
Vitamin A or retinol has a structure depicted to the right retinol is the
immediate precursor to two important active metabolites: retinal, whicli
plays a critical role in vision, and retinoic acid which serves as an
intracellular messenger that affects transcription of a number of genes
(12) (13) Caratenoids (vitamin A) are natural colorants with pronounced
antioxidant with pronounced antioxidant activity their chemical
properties are closely related to the presence of an extended system of
conjugated double bonds which is substituted efficiently scavenged by
carotenoids are '02 and peroxy raclicals (1 4X I 5)
Vitamin D is a group of fat soluble prohormones , the two major forms
of which are vitamin D2 (or ergocalciferol ) and vitamin D3 (or
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cholecalciferol) (16) The term vitamin D also refers to metabolites and

other analogues of these substances.

Vitamin D3 is produced in skin exposed to sunlight, specificall)'

ultraviolet B radiation ( l7).
Vitamin D plays an important role in the maintenance of organ systems

it is regulates the calcium and phosphorus levels in the body by

promoting their absorption from food in the intestinal and by promoting

re - absorption of calcium in the kidney, it promotes bone formation

and mineralization and is essential in the development of an infect and

strong skeleton it inhibit parathyroid hotmone secretion from the

parathyroid gland , Vitamin D affects the immune system by

promoting immuno suppression , phagocytosis , and anti -tumor activity
(18) Vitamin D may directly affect articular cartilage due to it s effect

on calcium metabolism , it has been shown to stimulate synthesis of
proteoglycan can by mature articular chonodrocytes in tissue culture
( 1e)

This work was undertaken to assess oxidntive strcss and antioxidant

status in Iraqi patients with osteoarthriris compared with heatthy

control, and to investigate the correlation coefficient between MDA and

vitamin C, A, D in all studied groups

MATERIAL AND NTETHODS
-Study groups
Patients in rolled in this study were selected from the medical city
hospital in Baghdad during (November 2007- February 2008)
The diagnosis of this case was based on the examined of the patients by

doctors in the hospital and by x-ray examination.

Study groups included
1. twenty patients with OA groups with age range of (35 -75) year

2. t'wenty healthy volunteers groups with age range of (35 -75)
year

None of the patients and control was smoker or consuming alcohol or

had any other chronic disease.

-Collection of blood
Ten ml vinous blood was taken from normal control and patients

groups, placed in a plane tube (no, anticoagulant) left (l5min) at room

temperature, then centrifuged (at 2500 rpm for l0 min) to get the

serum, which was stored (200c) unless used irnrnediately.

-Determination of serum malodialdehl'de (\1DA)
Levels MDA was determined in serum samples of all studied groups

according to (fong, e.tal 1973) methods (20 )

「
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-Determination of vitamins (C, A, & D)
vitamin (c, A&D) were measured using high perforrnance liquid
chromatography. vitamin c was separated using riversed phase c^-lg
column , while fat soluble vitamins (A&D) rv... separated on NH2
column isocratic ally after the optimum conditions was achieved
(temperafure ,flow rate ,eluent composition ) with some modification
(2t)

Reagents
Eluent solution used for vitamin C was:
Acetic acid (HOAC) and Acetonitrile (ACN)

Eluent solution used for vitamin A&D was:
Tetrahydrofuran (THF), metl,anol (MeoH), water (Hro) (HPLC grade)

Parameter conditions
A- for vitamin C
1. Eluent solution
lYo Acetic acid in Deionized water: acetonitrile
I%HOAC in D.W: ACN

80 : 20 YIY
flow rate : lml / min
temperature : room temperature
detection : UV 254 nm
mod : isocratic
column: Cra ( 150 * 4.6 rnm id )

B - for vitamins (A&D)
1. eluent : THF : MeOH : H2O

70: 20 : 10 YIV
2. flow rate : lml / min
3. temperafure : room temperature
4. detection : UV 285 nm
5. mode : isocratic
6. column: NH2 (250 * 4.6 mm id )

Procedure
1. serum was 0.1 ml pipetted into a centrifuge test tube
2. methanol 0.1 ml was added
3. the mixture was vortexed then centrifuged at 4000 rpm

for 5 min
4. A volume of 50 pl of the supernatant was injected

2.
aJ.

4.

5.

6.
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5. the chromatograms were recorded and concentration of
vitamins was detenllined fron-r the area undcr the curve

using the corresPonding standard

lnstrument
Shimadza l0 AVTP liquid chromatography with Shimadza UV -

visible l0 AVT detectors and 7125 value (Rheodyne U.S.A) was

utilized with fixed injector of (20p1). the data was evaluated through

data processor chromapack R-36

Calculations
The concentration of each vitamin was estimated through

measurement of area under the curve of chromatograms of standard

vitamins and for OA patient and control serum samples

Vitamin concentration in pg , ml :A q,,,,r1. /A srandard . C srandard

A sample: Area under the cun'e of sample

A st^,,aara: Area under the curve of standard

C standard 
: standard concentration of the measured vitamin in pg / ml

STATISTICAL ANALISIS
Analyses the Microsoft officc Excel (100i ) rvas uscd for statistical

Differences in various parameters between the tow groups were

analyzed for significance using the student - t- test two tails

The correlation coefficient (r) test is used to describe the associations

between the different studied parameters statistical significance was

defined as (p< 0.05) (22)

RESULTS AND DISCUSSION
The mean of sera oxidative stress marker (MDA), vitamins C, A&D are

reported in table ( I )
There was statistically significant increase in the sera MDA levels in
patients with osteoafthritis compared to control.
The levels of sera ascorbic acid, r'itamrn A& vitanrin D u erc

significantly decreases in patients with osteoarthritis compared to

control.
Correlation studies were also revealed, (Figure( I )&(3)) show a

significant positive colrelation between MDA and vitamins C& D

levels in the patients groups with correlation coefficient of (r: 0.056.

p< 0.05) (r:0.135, p< 0.05) respectivel). while tigure(2) shoucd a

negative correlation between MDA and vitamin A level rvith

correlation coefficient (r: -0.297, p< 0.05) in the patients groups.

The results of present study as shown in table (1) indicate higher lipid
peroxidation product MDA. In osteoarthritis the rise in MDA could be

due to either increased generation of reactive oxygen species (ROS) due

14
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to the excessive oxidative damage generated in these patients or due to
decreased levels of antioxi dant. (23)
Oxidative stress elevated as a results of an irnbalance in the human
oxidative / antioxidative status, has been implicated in aging and a
number of diseases such as cancer , atheiosclerosis , iheumatoid
arthritis , and osteoarthritis , fibromy algia and osteoporosis (24).
These results are compatible with lrtilurn and Schmitz' (25) who
postulated that degenerative arthritis progresses due to the accumulation
of free radicals induced by excessive nrcchanical stresses. It is reported
that synovial cavity damage correlates with fluctuating oxygen p..rrrr.
in the joint, overproduction of free radical and laki oi rr." radical
scavenging molecules (26).
Antioxidants are compounds that dispose, scavenge, and suppress the
formation of free radicals, or oppose their actio ns 1ily.
We observed a significant decrease in ascorbic acid & vitarnil A (non-
enzymatic antioxidant defense system) in patients with osteoartirritis
when compared to control.
The decrease in the levels of these non - enzymatic antioxidant
parameters may be due to the increased turnover for preventing
oxidative damage in these patients, suggesting an increar.d d.f".rr.
against oxidant damage in osteoarthritis.
Similar results of decreased in vitamin c and A levels were reported by

(Mahessh, et.al- 2005), (Surapaneni & venkataramana, 2oo7j,
(McAlindon, et.al 1996) (28) (29) (30)
Ascorbic acid (vitamin C) and beta-carotene are antioxidant vitamins
that may protect cells from damage by pro-oxidants. Ascorbic acid
protects lipids from peroxidative damage in the farming ham
osteoarthritis cohort sfudy, vitamin c r2o -200 mg I day resulteJin a 3-
fold lower risk of osteoarthritis progression (3 l)
Vitamin C had no significant effect on the incidence of osteoarthritis
some observational evidence links high dietary intake of carotenoids to
a lower incidence and I or slowed progression of osteoarthritis (32)
However, results from other studies regarding the effects of beta -
carotene on osteoarthritis are inconsistent and additional studies are
needed (3 l)
Anon -antioxidant vitamins (vitamin D) may play aroll in osteoarthritis
this study has shown low levels of vitamin D ir, ...u of patients with
osteoarthritis, this results agreement with other study (33) suggested
that low in take and blood levels of vitarnin D are associated with an
increased risk and worsen the cases of osteoarthritis.
Normal bone metabolism depends on the presence of vitamin D, a
compound derived largely from the diet or from cutaneous exposure to
ultraviolet light. Suboptimal levels of vitamin D may have adverse

く
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effects, on calcium metabolism, osteoblastic activity, matrix

ossification, and bone density (34) (35)

Low levels of vitamin D in tissue may impair the ability of bone to

i.rporra optimallf to pathophysiologic processes in osteoarthritis and

may predispose patients to ais.ate progression, .further 
more' both

osteoarthritis and hypovitanrinosis D occur rvith licqucney in cldcrll

populations (36)

Table -1: levels of lipid peroxidation marker MDA, antioxidant vitamins

(c. A) and non a't'o' 'dant v'tam'n D 'n sera of all stud'ed groups

Al- MustansiriYa J. Sci

Parameter

MDA(μ mole/1)

Vitamin C(μ g/ml)

Vitamin A(μ g/ml)

Vitamin D(μ g/ml)

control

0。70±  0.01

1.45■ 0。 14

1.03■ 0.18

0。90■ 0。33

ヽ'ol.19、 N07,2008

1.52 + 0.05 
.

0.90+ 0.18 "

0.55 +0.13*
0.77 + 0.15*

"r -"a" + SD5'O.OS tt. ,ttt t"lr
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Figure-l: correlation behveen I\'IDA& r'itamin C in sera of Iraqi patients rvith
Osteoarthritis
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ABSTRACT
One of the most important functions of image processing is the segmentation

technique. In this paper we devoted to Lrse edge detector to segmentation the SAR
images. Edge detection is a fundamental issue in image analysis. Due to the
presence of speckle, which can be modeled as a strong, multiplicative noise, and
edge detection in SAR image is extremely difficult.

Pdg. detection operators are based on the idea that edge information in an image
is found by looking at the relationship a pixel has with its neighbors. If a pixei's
gray-level value is similar to those around it, there is probably not an edge at that
point. However. if a pixel has neighbors with wiclely varying gray Ievels. it may
represent an edge point.

In this paper, five edge detection operators har,'e been adopted (Sobel, Kirsch,
Ratio, Variance and Coefficient of Variation operators), the reiults of applying the
mentioned operators to the stretched real amplitude SAR image, one can conClrd.
that the best edge detector found is the Coefficient of Variation to mark boundaries
between image regions. The results exhibit a very good perfonnance in detection
image edges by using this operators comparing with the other edge operations.

INTRODUCTION
Synthetic Aperhrre Radar (SAR) images invariably contain a high

level of image noise or "speckle" and this complicates the segmentatiIn
process. This speckle, associated with a homogeneous distributed target
area, is due to the coherent natLrre of the SAR imaging process. T]re
power (intensity), { of an image pixel from such an area has an
exponential probability distribution of the form Ii]:

1 -+ .....(l)
p(I) = !" 'n

Io

つ
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where 1o is the average power. This distribution arises in an image

without non-coherent averagitrg, referred to as a single look image' in

order to reduce the speckle ,u.iun.e a multi-look image can be formed

by adding N independent looks. This gives a Gamma distribution for the

probability densitY function [1]:

I r(ll',* (2)
P(t) = 

tn, - rlr r. [1,, ;
where ,l/ is the number of looks. The mean of this distribution is N1o

and the variance is J,arr. [1].

SEGMENTATION TECHNI QUES
One of the most important function of image processing is

segmented the image into regions. Coherent irnage regions usually

.oituin image elements that belong to the same object, and therefore the

segmentation process is important for object recognition l2l, so image

segmentation process can be defined as that partitions a digital image

into disjoined (non-overlapping) rcgions [3]. Gencrally. segmentatiort

algorithms may be grouped into two kinds, these are [4]:
1 Edge-based approach: This approach uses feature contrasts (local

gray level discontinuities) to mark boundaries of image regions.

2 Region-based approach: This approach here groups similar

feafures (gray levels, Contrast,...) over a larger scale'

In this paper a scgmentation schc'nrc usittg edgc dctectiott techtriques

will be discussed.

EDGE DETECTORS
An edge is the boundary between an object and the background, and

this indicates the boundary between overlapping objects, or in other

words, an edge is defined by a discontinuity in gray-levels values.

In edge detection techniqucs. an irnasc rvill bc partitioned based on

abrupt rhurg.t in gray level. Thc principal areas of interest u'ithin this

category arJthe detcction of cclgcs in au irnage by' using cdgc-detection

operators 15,6,71.
In practice, apparent edges are caused by changes in color or texture

or bt the specific lighting conditions present during the image

acquisition process [7], so if the edgcs in an iruagc can bc idcptificd

accurately, uU of the objects can be located and basic properties such as

area, and shape can be measurecl. Sincc col.tlputcr vision involves thc

identification (classification) of objects in an image, edge detection is

considered to be an essential tool [6].
Among the most widely used edge detectors, which some of them

adopt tu.h typ.s of rnasks or rvindou's. that havc been uscd hcrc arc

Sobel, Kirsch, Ratio, Variance and Coefficient of Variation edge
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detectors. The perforrnance for ail the mentioned detectors depends onthe choice of the decision threshold value Qh), noting that some edge
detection operators return orientation information (information about
the direction of the edge), whereas others only return information about
the existence of an edge at each point l7l, a combination of the possibie
directions has been used (see fig. (l)).

Ro*' Inlbrntation Gcncratirrrr

Loluntn Inlbrntatiol (icncnrtton

First Dir.lrtrl Inforrrrtrri,rl (icncr:rli,,rl

Sceond [)igital Inlirrnt,rtton (icittrrttrrn

G(x,y)

Gcncrat ion

Fig.-l: The combination generarion process [4]

Where G *(*, !),G c(*, y),Gr,(r, l),Gdz@, y) represent the row, column,
first and second diagonal information (edges), respectively. The effect
for all of these information is then added to get th; inform;tion (edges)
(G(x,y)).

1- Soble Edge Detectors
The Sobel edge detection masks [6-8] given below can look for

edges in the horizontal, vertical respectivelV l7l.

For the present work, all of the mentioned nrasks convolved at the
same time with the image, and then combine these information
following fig.(l) then the pixel(gr)assigned to be an edge point, if and
only if, the resultant convolution sum for the four masks having a value
smaller than or equal to the specified threshold value 0r), i.e. [g]:
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R.,r:Dr/D:
Vertical Direction

Elhanl

. (Edge Point) convollrtion sum < /h ""'(3)

- - J0 (not an edge Point) else'
s' =[r

2- Kirsch Edge Detectors

The Kirsch edge detection masks are called compass because they

are defined by taking a single mask and rotating it to the eight major

compass orientations: North, Northwest, Southwest, South, Southeast,

East, and Northeast. The masks are defined as follows [6,8].

[-r-rsl [-3rrl Istrl Is'-1 Il-losl l-losl l-:o-3 I lso-3 I

[-r-3 si [-r-3-3r [-:-r-3.i [-:-3 -3i

[s -3-3.1 [-: -3 -3-l [-3-r-r] [-3-'-'l
ls 0-31 l: g-i I l-: :-: I l-3::l
[s-3-3] [s5-3.] Lsssl [-:s5]

Atl of the above masks convolved with the image at the same titne

following fig.(l), then the pixel assigned to be an edge point, if and only

if, the reiultant convolution sum for the eight tlasks which has a value

smaller than or equal to the specified threshold value (th) , i.e. eq.(3) has

been used.
3- Ratio Edge Detectors
The ratio edge detector is clefined as 'tlre ratio of the average

(arithmetic average for a power (an intensity) image, quadratic for an

amplitude one) of pixel values of tr,vo nou ov'erlapping neighborhoods

on opposite sides of the Point'.
In piactice, a window centered at a given point is splitted into two

contiguous neighborhoods. For example, the split corresponding to the

usual four directions as shown in fig.(2).

Rn2=D3't[,
Horizontal Direction

Rrl=Ds/Do R1+=D;i Dt
Obliqtre Directiotts

Fig.-2: Assumed edge directions [9]
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_.(5)

_。 (7)

where D; is the average of all pixers in region i, and i is equal to (l--+g)
regions.

It must be noted that the performance of ratio edge detector depencls
on the choice of the decision threshord. A derived ratio deiector
(R,,) lying within the rang greater than or equal to one which is defined

t=僣 r,
where,n=1,2,3,4.

In practice, the ratio of the average for all the possible directions
explained in the figure, satisSring ratio edge detector's condition (eq.(4))
and then combining this information into one value. i.e [9]:

R´ =2R″ =1堡二
十RQ tt R角 十R%

″=1             4

C)

So, the pixel assigned to be an edge point, accOrding tO the next

condition[9]:

島=In踏鞘[。血θ勝
励'-0

4… The Variance and the Variation]Detectors

The mean and variance ofa random variable g whOse pdf is given by[1]:

g=  average ofg= av(g)=     DEgρ (g)
where:                         g=0

′(g)=ν
(γ
            ι_1

レbr(g)=  Va五 ance Ofg=    2E(g― g~)2′ (g)
g=0

So in practice, an estimation of the variance is computed over a

window ofI;pixcis and thc centcr pixel assigncd tO be an edgc point by

using the next cOndition[9]:

br(gヵ
)〉
ル
,

gヵ ={l   i:::∫:碁 pOint θおθ.

_..(4)

While it is well known that the Coefficient of Variation equation is
given by, [5]
C ,= o, f I .....(g)

So, an estimation of the Coefficient of variation is computed over a
window of z pixels and the center pixel assigned to be an edge point
using the next condition [9]:

ξ
υ

，

一
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gヵ ={1記i:f:悪 pdm射
腸
'

EXPERIMENTAL RESULTS
o Types Of Utilizing Image
The types of utilizing i.ugi used in this paper is a: Stretched Reai

amplitude sAR image 1a rEns-t image, L-HH band and polartzation,

u.nptitod. data, three nominal looks and resolution of approx' 20m'

obiained on 9126196) as shown in figure (a). The image is from the

surroundings of the Ta-pajOs National Forest. Pard. Brazil [10]' The

equivalent number of looks was estimated as 4.76, having size

Elham

… .(9)

(256× 256).

・  Segmentation Technique
The current implementation can

diagranl:

be described by the next block

Fig. -3: Block Diagram Represents the Segmentation Techniques

We can illustrate the figure as follows:
1- Input image.
2- Define mask.
3- Determine block size rve use: (Sobel. and Krrsch u'ith widt)u's of'

size (3x3), while Ratio, Variance and Coefficient of Variation

over a window of a fixed size 19x9)).
4- Determine priori, the number of image targets; i'e' N, '

5- Calculate the threshold value (rft) determined by use

(th = N, - l) where ,V, = the number of image targets'

6- The output is the segment image.

7- End algorithm.
Fig. ( ) .*pLin the block diagram for the edge detection techniques

Measure:

Application

(SobeL Ki“ h,R3t10,Vaiancc

and

cOcFrlcicnt of variatlon)

opcrators
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ERI=c1/SX,ER2=Clプ
tュ

ESI‐ cs/sx,ES,=cs/t

▼

①
edgc detection

Input Imagc Dimension XX,XX

Imagc sizc(SX)

SX‐ XX*xx

t2=(た ｀o t12■ )

02→ iCr“ icsっ

F‖|)濯ξ:騰1:::W絆 1燎∴露:』 ::∫
dgC Pdms‐・,tl

需♯鷺鵠智が1■1設

Fig. -4: Block Diagram for the
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Scgmentation ofSAR InlageS USing Edgc‐
Detcctor MethOd

and Variation) edge detectors'
離軌y墨掘i源JI孔ぶ鼈鮮聯最:

Elham

棚 ∫

騎

鷺

K籠L鳳
r五
罵 iF鍬

∬ W¶

(ル =Ⅳ′-1)Where Ⅳ′=the number ol

耐量鮮撒二戯寿榊i猶響11群:
stretched real amplitude SAR image.

Table (1)haVe been obtained (?escent 
°perators accordil■ g tO the

rRcЮswndlhavebcCnu“ dm
the bcst edge detectOr ねund is the

tlndarics betWeen image regions.

e adopted sliding Window used for

s,than a smaller window.

Ъ 口 Descem叩mors acC器
滉

倣 椰い ℃¨ К b轍 由 dd

de inlage.

。m me best"

STRETCHED REAL
APlPLITUDE SAR
IMAGE

V"""r*,A'Kt.*h, Sobel, and rRa

aヽrlance

69960

Signal‐ TO‐ Noise

Ratio(SN尉

3.35

2.16 468     1

Images Ⅳlean

88.65

Standard De、 iatiOn

(STD)

26.45

b 200.85 92_78 86061
618

9110 8299.21 2.48
C 203.28

736335 2.48 6.18
d 213.36

11698.58 1.67 盤一４６９
181.70 108.16

205.56 94.89 りUU4 11 L
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(a)- Stretched realamplitude SAR image

(c)- Segmented (a) by using Kirsch edge detector

by using Ratio edge detector

Segmented (a) by using Sobel edge detector

(d)- Segmented (a)
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Segmentation of SAR lrtragcs Using L,dgc-Dctcctor l\lcthod
Elhanl

(e)- Segmented (a) by using Variancc edge detector rvith u'indou of size (9x9)

(f)- Segmented (a) by using Variation edge detector with window of size (9x9)

Figs.(5) Result of applying the edge detectors to the stretched real SAR image
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INTRODUCTION
Image compression is one of the most typical applications of digital

signal 
-pro...ring. The large number of medical imaging techniques,

i"i.ttro with tnJincreasing importance of digital imaging in the [9tO 9f
.uiiology makes the comf,r.rrlon of medical images essential' This is

.rp..iity true for both transnlission and 1'or storagc- purposc' In recent

y.urr, there has been an increased interest in the investigation of

Lfficient methods for medical image compression without significantly

degradationinthequality.Uptodatanosingleapproachtothe
measurement of quality oi of diagnosis accuracy has gained univer-sal

acceptance. Ho*w.r, ihrr. general approaches are popular: comp_utable

oUj..riu. distortion .n.u.ur.t such as mean squared error (MSE) or

sijnal to noise ratio (SNR), subjective evaluation based on psychovisual

te,Its or questionnaires with numerical rati,gs and statistical analysis

based on clinical simulations [1 ,2). lt goes without saying that lossy

compression techniques are acceptable for rneclical applicatitlns onll'-if

the clinically useful information is preserved in 
_the 

decoded image [3]'

On the other hand, compression of medical irnages has become

mandatory for clinical picture archiving and communication system

０
コ
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(PACS), as well as for the development of computer based telemedicine
network [4].

Among the various medical imaging techniques ultrasonic
imaging has become modality important. This is mainly due to the
nature of the ultrasonic radiation, which poses negligible risk to both the
patient and the examiner t5]. Typical image degradation includes
multiplicative and additive high frequency noises, blurring of spatial
information perpendicular to the direction of sonic wave propagation,
distortion in regions, which are adjacent to the transduce.-und speckle
noise [6].

Transform coding techniques have been popular for over a
decade. For instance, the JPEG standard that uses block based Discrete
Cosine Transform (DCT) transform has become part of various
standardized formats and exchange protocols for images. The most
important advantage of the block-based method is its adaptivity,
preserves diagnostically important features and sharp edges [6]. It is
well known that coding methods based on sub-band decomposition are
commonly used for image compression in a wide range of applications
ut.

This paper is describes first the DCT based compression techniques
and Discrete wavelet Transform DWT. Then presents a new ultra-
sound image compression technique. E*perimental results
demonstrated and discussed in the last section.

BACKGROUND
Transform coding involves the scheme presented in Figure (l). The

NxM image is subdivide into smaller sub-image of dimensions nxm (n: N and m: M in the full frame version), and a unitary transform is
performed on each sub-image(in low - Dwr sub-band). The goal of the
transform is to spatially decorrelate the image data. Generally
decorrelation results in a re-distribution of the energy of the signal
among only a small set of transform coefficients. The compression
comes from retaining only the significant coefficients. In this section,
brief description of two variants of the DCT based compression scheme
will be presented [8].

Figure -1: Block Diagram of Classical Transform Coding (The Decoding Process
Reverses Every Step)

Entropy
Coding

０
つ
つ
Ｄ
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2D DCT Technique [8J:
Several image compression techniques, notably the JPEG standard,

utilize the 2D DCT. The irnage (of size Nxlvl) is divided into blocks

of size nxm. For example, in JPEG the block size is 8x8 . Let f (i, j)
with 0(i<n and o < j<mrepresents the block to be transform. The

coffesponding two dimensional (2D) DCT. noted F(u,v), is computed

as follows:

where

c(u,v) =

if u =v=0

tf_l = 0 and v = 1,2.-..,n - |

tf , = 0and u = 1,2....,n -l
… …(2)

1    /夕 =1,2,… ,″ -1
/夕 =1,2,… ,″ -1

The DCT coefficient values can be regarded as the relative
amounts of the 2D spatial frequencies contained in the input block. The

coefficient with zero frequency in both dimensions is called the DC-
coefficient, and the remaining coefllcients art: called the AC-
coefficients. Sample values typically vary slowly from point to point
across an image, hence most of the spatial frequencies have zero or near

zero amplitude. Thus, most of the information is concentrated in the

lower spatial frequencies. This fact is exploited in image compression
schemes.

The compression is achieved by quantizing the signiticant
transform coefficients. The process of quantization is defined as the

division of each coefficient by a certain weight, called quantization step

Q(u,v), followed by rounding to the nearest integer:

１

一
２

　

γ

FQ(u,v)=Integer_Round(器
)

… …(3)

Ideally, each step size should be chosen as the perceptual

threshold of 'Just noticeable difference" for the visual contribution
of the corresponding DCT basis function. The compressed image is

decoded block by block. The decoder reconstructs each block by
performing the lnverse Discretc Cosine Transform (IDCT) for that

block. Mathematically, the IDCT, f (i, j), is -eiven by:

.f (i, j)=lrg,D5' 5' FQt,v)rosl-:))'lt l.o.[t"1tl'"l .. .(4)J \''r' Jn* ' 'u"=0 r"=0- " ' L 2n -j L 2m I "

34

… … (1)
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Adaptive DCT coding (ADCT) Technique, 'nu*
Coding is performed using the following algorithm [9]:l- Divide input.image (original image) intJ nJrr-overrapping blocks

- such as (4 x 4, g x g, or l6x 16).
2 - Perform DCT for eacrr irnage brock by using Forward DCTequation (1).
3 - Determine max I ac r- coefficient in the alr image blocks, then the

range of AC varues will be limited in the range
(-maxl,rcl '+maxl,tcl ). Then it will be possibr. to approximate the
range length of the all AC _ values by:
R* : round - integer (2 x max 

1 ti 1 
+ ty ......(5)

Then the value of ( R, ) is represented by g bits.
4 - calcrlate AC - ere.gy (ACE) for each image block using:Ds Ds

ACE-I I l! re,c1 li -l z (t,t) 
ir=i c=i

where I (r, c) represents
(bs) is the image block size,
coefficient in the block.

transform coefficients in the block,
and I(1,1) represent the DC _

......(6)

. . .(7)

5 - Determine thresh_old value (th) between (0.9 to 0.9g), this valueworks as a controller for number of discaiding AC _ coefficients,
when (th) is decreased the number of discardiig AC _ coefficients
will increase.

I - Io. each image block initially put m : 1.
7 - Then calculate tested AC -.n..gy (TAC) using:

rAC:iitl r@,cy lt -l r1r, r;1
r=l c=l

8 - If TAC 
< th then

ACE
. m:m* I
. Go to step (7)

9 - Represent (m) by 4 bits, then
o Quantize DC - value by using :

Qdc = round-integer (# )

where DD is constant used to reduce DC - values . In this work DD: 10 , and qdc is represented by g bits.
o Quantize each of the remaining AC - coefficients using:

qoc - (r ,c) = round -integer ( nL x

.. .(8)

)… (9)

35
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.(10)

… … (ll)

… …(12)

where
nL : number of quantized levels : 2nb - 1

nb : number oi Uitt used to represent each retained AC -
coefficient

. Store qac (r, c) values'

The decodi.rg'piocess is performed using the following algorithm

[e]:
i - tnitiutly zero all elements of the block'

2 - Read Rurg. (\) value and find max | ,aC I using:

max lecl=T
3 - Read (m) value

a- If m: I then
. Read qdc.

o Dequantize the DC - value bY using:

I (1, 1): qdc x DD

b- If m> l then
. Read qdc.

o Dequantize the DC - value by using equation (11)'

o Read block image qac (r, c) of size (m x m)'

o Dequantize the AC - coefficients using:

oac (r, c)' R- |

I ( r,c) =1:: 
)' ':: -::!- - max | '4C i'nL

4 - Then perform the Inverse DCT equation (4) for each image block I

(r, c), to reconstruct the image again'

Discrete Wavelet Transform (DWT):

Discrete wavelet transform (DWT), as well as Fourier transform'

are very popular topics of discussion at man)' scientific and engineering

gatherinjs o*irg-io a wide variety of applications [10]' The main

function of DWT is provided an intuitive and visual representation of

digital signals or imuge data from. the viewpoint of time - frequency

oitpu..-tcale relation' respectively [1 0]'

In this study, the Haar wavelet transform technique is employed'

The pyramia atgorithm is performed on a finite set of N input data,

where N is a po*., of two; this value will be referred to as the input

block size. These data are passed through two convolution fi'rnctions'

each of which creates an otttpttt streatlr that is half the length of the

original input vector. The convolution functions are filters; one half of

thJoutputis produced by the " lo\\'pass " tlltcr flinction [11]'
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and the other half is produced by the " high pass ,, filter function Il l]:I { i+t^ N
' ,=;.;I, f-'y c i*t-zi f i , i=1, ......,': ..... (14)

where N is the input block size, (c) are the coefficient, f is the
input function, and (L) and (H) are the output function (the low and
high pass outputs are usually referred to as the odd and even outputs,
respectively). In many situations, the odd or low pass output coniains
most of the original input signal information. The even, or high pass
output contains only the edge or texture of original signal informajion
[11]. In general, higher- order wavelets (i.e., those with more nonzero
coefficients) tend to put more information into the odd output, and less
into the even output. If the average amplitude of the even output is low
enough, then the even half of the signal can be discarded without greatly
reducing the quality of the reconstructed signal. An important step in
wavelet - based data compression is finding wavelet functions *t i.h
causes the even terms to be nearly zero [1 1].

The Haar wavelet is useful for explanation because it represents a
simple interpolation scheme. The output of the row-pass filter consists
of the average of every two samples, and the output of the high - pass
filter consists of the difference of every two samples. Hence t igl, pus
filter obviously contains less information than the low pass outpui Jft1.

If the signal reconstructed using inverse low pass filtering of the
form [ 1].

lⅣιJ=万 1C2′―ノノレ
Ⅳ

, ノ=1,……。,一
2 … …(13)

, N ......(r5)んι=望 C2′―μノ  ノ=1,……
′=1

This is a wavelet reconstruction with (Zx data contpression).
low pass and inverseSince perfect reconstruction is a sum of the inverse

high pass filters [11].
N12

f,'=I(-l)'*tci+r-2i Hi j=1,
,=l

the perfectly reconstructed signal is [1 I ].

-f =,ft + -fu

…… ,Ⅳ   ..。 (16)

… …(17)

Block Edges Code (BEC):
In this paper, a new technique to compress wavelet high

frequency coefficients is introduced. The high pass regions are divided

37



Al- MustansiriYa J. Sci Vol. 19, No 7,2008

into non-overlapping blocks such as (4 x 4,8 x 8, and 16 x 16). For each

block using the following test [9]:

If (the block contains edges) Then for each ed-ee point in block save

three values: two for saving thc position of thc poilt (x, y), and the third

value to represent the quantized value for gray level at this edge point,

and the quantized equation is [9]:
I

olx('!-i*r''2
nG.ct_ 255

where
I(,,,) = high frequency coefficients'

ql = \uarrtization levels.

K : constant and must be equal to (127.5), for image of gray

level range
(0-2s5).

Else put code (zero) and move to the next block [9]'

ULTRASOUND IMAGE COMPRESSION

Compression are made on the calibrated ?36x256 ultrasound

image, and the coding steps are illustrated below, and the hybrid method

called (DWT, ADCT, and BEC Technique)[9]:

l- Perform DWT (four levels) on the original image (by applying

the low and high pass filter on the row then on the column to give

one level DWT, then repcat thc perviotts opcration on the odcl

output three times to give four levels DWT as shown in Figure

… …(18)

frequencl'

frequency

(2))。

つ
４ Apply adaptive DCT algorithrl. to codc low

coefficients. Fisure (2) Forrr le'els DWT
Block edges code IBEC), is used to code high

coefficients.

つ
Ｄ
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All above are shown in

Figure -3: DWT, ADCT, una n

While the decoding process is performed as follows [9]:1- Inverse the adaptive DCT, to reconstruct the lowesi frequency
image band.

2- Perform the inverse of the block edge code (IBEC) to reconstruct
the high frequency band as follows:

a- Read code, if (code:0) then zero the block.
b- If (code *0) then

o x:code
. Read y
. Read 41.,,,;

r Dequantize the 41,,.,; using:

r _255xL2* trr,.",-K)l'r*,rr-T
Apply the inverse DWT (IDWT)

All these steps are illustrated

Figure -4: DWT, ADCT, and BEC inverse compression technique.

3-

… …(19)

lto reconstruct the image again.

in flgure(4).
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EXPERIMENTAL RESULTS
An ultrasound image is shown in Figure (5). The image is

compressed using Adaptive DCT, DWT, and BEC technique with

diff&ent quantizition levels. Consider an 8 BPP (i.e 8bit/pixel) image,

the quality is quantified by the PSNR (Peak Signal to Noise Ratio)

measure defined as follows,

PS7VR =ユ θユοqク
(各 )

.… ._(20)

… …(21)

where mse represents the mean Square error of the reconstructed image,

and deflned as fo1lo、 /s.

″バで=扇
)「Σ

'(/0,ア

)/0.ブ

'2Where
.[ (i, j) = the ori ginal im a ge'

f (i, j) =hedecomPressed itnage ,and

nm = total number of pixels in the image '

First, the results from adopting ADCT method shown in figure

(6) for coded low pass wavelet value of mcdical image, by using block

sizes (Us) (4 x 4,8 x 8, and l6 x 16), with different quantization levels

for transform AC-coefficients, and by utilizing several block sizes for

BEC, (bs) (  x 4, 8 x 8, and 16 x 16), with using different quantization

levels for high wavelet band values.

Figure (6) shows that the max. compression Ratio (cR) (i.e.,

less bit iut. 1Ur;; can be achievcd u ith exllectablc subjcctive quality

when the block size (bs) of (ADCT equals to (4 x 4), and the block size

(bs) of BEC equals to (4 ' 4)).

Several reconstructed medical images shown in figure (7) by

using hybrid DWT, ADCT, and BEC method'
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Figure -7: Reconstmcted ultrasouncl image at different bit rates and pSNR for
DWT, ADCT, and BEC rechnique
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In this paper presents a scheme for compression of ultrasound

images. This scheme is based on Adaptive DCT _algorithm, 
DWT, and

BEd for coding the image. The proposed method exploits the fact that

the clinical information of ultrasound image' Therefore this method is

more suited to the type of cornpression than early block based

techniques.The hybrid method (DWT, ADCT, and BEC)' gave

.nrorrrug. results, this indicate that the BEC is very effective tool and

can be uied to compress high wavelet band'
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. iil-:llL:;j.
ABSTRACT

cartan G-spaces^are studied by palais .In other side Dydo gave a goodcharacterization for cartan G-spaces (in se,se of palais) .ln this paper we createthree weaker forms namery, wlak, pointwise and universar pointwise cartan G_spaces. we also get the same results which were got uy ratais, but we use the ,ewweaker forms.

INTRODUCTIoN
Bya c_space we will mean a■ _completely regular topological

generalizatiOn fOr И十(x)メィ
‐
(x),υ″(xililiキI)il!重|:|ダi[5]Si::`:(電

ズX)={y∈封there are nets{xα }in χ and{gα }in C such that xα →x,
gα→∞and gα xα_y}and И(x)={y∈ Xl there is net{gα }in c such that

勲 嘉 聾 穫 罷

ふ糀 ∫》 胤 常諸 舗

IalfllilF::fi『よ;:lal」 :;躍篤
subsets И and」∂ Ofa c)_space,r are caned relatively thin or И is thin
llLFyetill.:ill;∫::1競illFli5(11〔

ン4∩B≠②}has a cOmpact c10sure

離]肥鵠Ⅷ脚鮒髪辮百

鷺轟辮I獄移錨anttdttt蹴蹴p舞
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thin set to other weaker concepts, namely weak thin, pointwise thin and

universal pointwise thin (U.P thin) sets which are the new our concepts

base on it. Finally we give interesting results under the new our weak

conditions (which is satisfied under Cartan condition [7]).

$l ll/eakly Thin Sets

ilennition (r-rt A subset A of a G-space x is called weakly thin with

respect to a poinr x €X if the set (({x},1)) Ilas compact closure.

Definition (1-2) A G-space X is called weak Cartan if for every point x

in X there is a neighborhood U of x such that U is weakly thin with

respect to x ,i.e., the set (({x}. U)) has compact closure '

Remark: It is easy that if A is thin subset of x, then I is weakly w'r't all

its points, it is follows from (({x} , A)) = l(A, A)) for every x €A and

hence every Cartan G-space is weak, but the converse is not true, in

!"n.rul .The following ih.o..* gives us a charactetization for weak

Cartan.

Theorem (1-3) A G-space X is weak Cartan if and only if for every x

eX,x 41(x).

Proof: Given X is weak Cartan G-space .suppose there is a point x eX

such that x€l(x) ,then there is a net {g,} i, G with gu--+oo and gox--x

,let (J be a weakly thin neighborhood of x ,tfius for oo , guXe (J or

g"e(({x},L)) for eacl'r o } oo. rvhich contraclicts that L'is $'eakl1'thin

.Therefore x41(x) for each x eX. Conversely, suppose that for some

point x eX ,the set (({x},u)) has no compact closure for every

neighborhood U of x .Choose the sequence {U,}".N of neighborhoods

of x with (ln*1C(Jnforeach n ana ff U,.,:{x},then we have for each n a

rct gi e (({x},U")) with gi'* ;;,, irnplies to for each n ' E'ix€U"

and hence there is a diagonal net \g'i,) in G rvith g',,,- cc such that for

each n , g|n* €U" .Now since 
,1, 

4:{r} ,then 8[x*x and hence x

e\(x)which is a contradiction .Therefore X is rveak Cartan.r

In general, the condition xLl(x) need not be that l(x) :o, i.e. in

weak Cartan G-space the orbit space XIG may be not i'1 (the orbit y(x)
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may be not closed) the following example
dynamical system shown in figure (1): it is
xeX, since Xt ---+ Too as t-r+m i.e. tl(x):A,

Vol. 19, No 7,200g

shows this: consider the

clear that x 4t1(x) for all
blurt t(y) : y(4 *A

γ(X)

Fig.-t:

Iryggsitron 
(1ro Ifxis weak cartan G-space, then for each x €x, G*ls a compact subgroup of G.

Proof: Suppose that for some point x eX, G^
is_a net {gr} in G, with ga---+ co .Since goX = X
contradicts thatXis weak Cartan.r

The converse of the above statement is not true ,in general ,forexample if G -R the discrete topologicar additiv. lroup uroX: R1{(0,0)}.We define an action @:GrXlXby @(t,(x,y)) : (xe,,ye-)
.Since for each z: (x,y)eXthen always we have a net gn:l_, oo in
G and @(g,,2) -+ @(xe(,-ot,re(-t+0)) :1xe,,ye-,) this _.'ln, that
(*,y) a l((x,y)) .However for each z ex ,G,:{e}.If G separabre andfor each x in x Gx is second category, the two statements of theproposition(l - ) are equivalent.

Theor.em (1-5) Let x be a G-space such that for each x in x Gx issecond category and G is separatle. Then x is weak cartan iff G* is a
compact subgroup for each x €X.
Proor: The necessary condition foilows from the proposition (r_a).Now if G is compact. Suppose that there is a net {g"} in G with gcr---+co

and gox->x (i.e. xe /(x)) .Gx is a second category and G is separabreequivalent to the map GIG* ---+ Gx is homeoml.pnir- [9].Let K be acompact neighborhood of e in G, Kx is compact neighborhood of x in

is not compact, thus there

-+ x and so x€l(x) which

45
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Gx .Thus Bo is eventually in Kx 'Since 8"x€ Kx e gue KC' this

implies tofc*is compaciand {g"} has a convergent subnet which is a

contradiction.r

ItisclearthatifG*iscompactforsomex€X,thenxinnot
periodic, otherwise G is .o*pu.i; this result is in the following

proposition.

Proposition(1-6)[nweak.CartanG-spaceXthereisnoperoidicpoint.
iln i, foUo*s from the proposition (l-4).r

corollarv (1-1 Under the same conditions of Theorem (1-5)' x is

**k C-"tt", G-space iff Xhas no periodic poirrt'

Proof: It is easY.r

Itisclearthatthelastexampleshowedtheconverseof
proposition (1-6), in general, is not true'

$2 Pointwise and Universal Poirttwisc Thirt sets

Definition(2.1)LetXbeaG-spaceandAcX,Thenwesaythatlis
pointwise thin relative to a point xex if the set (({x}l)) has compact

closure and for each other point ydy(x) a net {g'y} has no convergent

subnet irrAfor.r"ry g" -, n . ) it'tuiA to be universal pointwise thin

(u.P.thin ) if it is'*J*ty thin fbr each its Points'i't' (( tx|,,'l)) has

compact closure for each point x ttt A '

Definition (2-2) A G-space Xis called pointwise Cartan (U'P'Cartan) if

every point x€Xhas pointwise thin (U'P'thin) neighborhood'

Remark: It is easy to see that pointr,vise cartan G-space is r'r cak cartan

and every U.p.Clrtun is pointwise. it follo*"s from the fact that every

poinrwise ttrin J"t*;; *;riiy and every U.P'thin set is pointrvise thin'

The following theorem gives u, u good characterization for pointwise

Cartan spaces.

Theorem (2-3) A G-space X is ptlintr'r'ise Cartatl ilf l(x) :O lbr each

x eX.
proof: If xis pointwise cartan .suppose tbatye/(x) for some pornt x'

Then there is a net {go}oeo,where D is a directed set' in G with Bo * €

and gox_+ y .Let i;; a pointwise neighborhood of y. then there is
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a"eD, such that gox€ U for each o > u" .Fix crr) o. ,then g"g;:goJe(J
for each o, > o,. . Since z: go,Xe (J and go:gogrl- -, i.e. the net

{q"z} is convergent in u, which is a contradiction. Therefore l(x): a
for each x ex. Conversely, suppose that there is a point x ex such that
x has no pointwise thin neighborhood, i.e. for every neighborhood u of
x, there are a point v(Gy(x)) €uand a net ga --> m such that the net
{g'y} has convergent subnet in IJ , say itself, and so there is a point z
e U such that goy -+z this implies that zel(y), which is a contradiction
.Therefore Xis pointwise Cartan.t

It is known that if x is a G-space, xrc is 11 iff every orbit y(x) (one

point set[lO]) is closed and so we have l(x) c y(x) .Now we shall this
condition together with weak Cartan is equivalent to pointwise Cartan
which is the next theorem.

Theorem (2-4) Let x be a G-space such that xlG is Tr .Then x is
pointwise Cartan if and only if it is weak Cartan G-space.
Proof: The first side follows frorn the definition .For the other side, it is
sufficient to show that l(x) : o for each x ex. Suppose that there is a
point x in X such that l(x) is non empty .Since x/G is l, then

1(x) c y(x), but l(x) is invariant subset of X, this implies to l(x) : y(x)
and hence xel(x) a contradiction. Therefore /(x): A for each x eX.t

corollarv (2-5) lf xlG is 71, then the condition x eA(x) for all x€xis
equivalent to the condition l(x): A for all point x eX.

Now, we give an example to show that pointwise cartan G-space
may be not U.P.Cartan.

Example (2-0 Consider the dynamical defined on R2 by the differential

eqtations4 = f G,D,* =0, where f is continuous and J(*,y):g

whenever (x ,y) is of the form (#,:) with n is positive integer .For

simplicity we assume that J(x,y) > 0 for all other points. Let us now
consider the dynamical system X obtained from above one by deleting

the sets: 1,: {(x,y) , *.fi,, = ! },n :l ,2,3 ...
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It is clear that for each point zeX, I (z) : A and hence X is
pointwise Cartan, but the point (1,0) has no U.P. thin neighborhood.

In the fact, the concept of U.P.Cartan G-space does not equivalent

to the condition x G {x) for all x eX, which is rveaker than Cartan.The
following example shows this.

Example (2-7) consider the triple (GvY,n) ,rvhere G :R with usual
topological group , X: R2-{(0,y)l y 20} with topology induced by the

following families, as neighborhood system, every point (x, y) not on
positive x-axis has the same neighborhoods in usual topology
on R2 while every point O, on positive x-axis has the famill'

{[N,(x,O) U.M, (0,x+r)]nX ],r€R* and n is defined by:- n(t ,(x, y)) :
( xe', ye-t) for each t e R and (x, y)ex.this topology on Xis coarser than
usual topology on R2 and so n is an action and X is i"2 not locally
compact (O- has no compact neighborhood) completely regular. It is

clear that O* has no thin neighborhood (O,e./ (O-)) while every point
has U.P.thin neighborhood i.e. ,l'is U.P.Cartan but not Cartan.

Now some propositions which are proved in Ul under Cartan
condition, we replace these proofs of these propositions under weaker

conditions (weak Cartan).

Lemma (2-8): If X is a weak Cartan G-space and x €X then g -+gx is
an open function of G onto Gx.

ProgJ: Suppose that there is a neighborhood tJ of e in G and Ux is not a

neighborhood of x, then there is a net Bo in G such that g,x(Ux but

goX + x.Since clearly gox € Lr.x <+9,, e LiG, it follows that g,,e LrG,

and clearly that UG* is a neighborhood of G. ,then there is no subnet of

48



Al- Mustansiriya J. Sci

ga can cOnverge to any element Of(,x.Let/be a weakly thin Of x.since

燻胤WTttFi∴鶴耀it矯話{:|クisオ:違1需緞 t
ls a p01nt g(Ξ c such that gα _→ g.By cOntinuity of the actiOn、ve have
gαx→ gx=x so g∈ Q which is a cOntradictiOn.TherefOre t/x is a
neighbOrh00d Of x and the rnap g_→

gx is Open.■

PropOsitiOn (2-9): If,ζ is a wei「

″ :lt∫lIIX∈
 '「 then the map

μ:gGx→ gx is a hOmeOmorphism o

Proo■ clearly that the map μ:gQ→ gx is l-1,Onto and cOntinuous the
openness Of μ f0110ws fronl above lernina and openness Of quOtient map
of G OntO G/Gx.

Lemma(2… 10):if χ is weak cartan c_spacc and Ⅳ is thc keme1 0fthe
action of(70n」rthen Jris a weak cartan C/」

～
r_space.

Proo■ Since fOr x h χthe staЫ Hzer subgroup Q is cOmpact and shce
i孵∩χ∈χQ and CiS■ ,then Ⅳ is cOmpact and sO a subset κ Ofχ is thin
whcn χ is cOnsidered as C,_space if and Only if it is thin when 

χ is
considered as cン iヽこspace .In fact it is f0110ws frOm i～K=κ and sO
(κЮ)=(“ Ю)M■
PropOsitiOn(2-11): IfジF is weak Cartan cI_space then the transitiOn
pracction map λ:G→〃Of G Onto〃 the grOup of hOmeomOrphisms of
χ is Open when the latter is givcn the tOpology of pOintwise
convcrgence.

Proo■ By the abOve lemma wc can supposc that χ is an effcct市 c

λ(ιり]fi;Iξ∫署:イむ:11::::111「 :ianeighbOrhoOdOfcin(3.To proveppose not.Then therc is a net Ёα in
〃with ttα∈θbut ttα→ё and sO ttα X=gαx→ ёx=ex=x for cach x∈χ.Let
ス〔be a weakly thin neighbOrh00d Of some point x and sO therc is a 

α。
such that gα x∈κ fOr all α≧αo this means gα ∈ (({x},Ю)whiCh has
compact c10sure and hence there is a cOnvergent subnet Of gα

,say itselt
ioe.there is a point g in c and gα → g this implies tO gα x→gx=x for all

憶λ尻れま:富il∝
山ゝ∽いⅣmu』サhびЮ酔h′

Vol. 19, No 7,2008

set of

of all

螢 劃 堕 □ 型 堕 :If χ is Weak Cartan G-space then the
homeomorphisms {x ---} gxl gec} is crosed in the group
homeomorphisms of x in the topology of pointwise convergence.
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proof: it foll0w from the theorem that this set of homeomorphisms is a

ffirrp isomorphic (as a topological group) to G/N where 1u, is the

t<eriet oi the action .But G/,v is locally conlpact and a locally compact

group is closed in any containing topological group'r

Firuity, we shall show the our new concepts are invariant under

homeomorPhism equivariant maP'

Theorem ?2-13t ti X is a weak (resp.Pointwise, U.Poinfwise) Cartan

@-Spaceandy:X.-.YisanequivalenceG-map'thenI
is weak (resp. Pointwise, U.Pointwise) Cartan'

Proof: If y ii any poi,t in l',sirlce rir is otrto. thetr th,-'re is a poirtt x in '\'
such thai V(*) :y Since X is rvcak Cartan. then there exists weakly

(resp.pointwise, U.pointwise) thin neighborhood U of x such that the set

ift^i, U)) has compact closure .We claim that \y(U) is a weakly

ii.rppoirrt*ir., U.plint'wise) thin neighborhood of y.The proof is

compieted, if we p.or. the identical two sets (({x},L)): (({y}, V(LD ))

.Let ge (({x},U)) .then gx€ U and itence V(gx) : g\/(x) : gy eiy(L') and

so g€(({y}, V(L) )). Conversely take g e (([t'i' V(t4 )) then gy e

\U(U), gv(x): V(gx)e V(t/) since ry is 1-1 we have gx e U this implies

On Some Weaker Forms of Cartan G-Spaces

(1e70).
4. Strantzalos P., Action BY

Proceedings of a Conference.

to g e (({x},U))'r
Theorem (2-14) If X is a Weak (resp'Pointwise'

C*pu* ut a I is a G-space. then thc llrocluct

Pointwise, U.Pointu'ise) Cartan G-space '

Proof: It follows from the fact that if L' is rveakly

U.Pointwise) thin neighborhood of x, then UxY

Pointwise, U.Pointwise) thin neighborhood of a point

Y.t

Murtadha

U.Pointwise) Cartan
.\'" I is tveak (resp.

(resp. Pointwise,
is weakly (resp.

(x,y) for all y in

Isometrics, Transformation GrouP

Osaka, Japan. Dec.l 6'21, 319-325.
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ABSTRACT
The notiOn of nl― semi―ittect市 e is studied in this paper relat市

e to two kinds

I
the deflnition is satisfled on the esSential

R¨module M is Cim― semi¨ittectiVe if it iS inVariant under special set of

翻猟‖露Ⅷ留よ職1‖量驚封:clm¨ semi―ittect市C  R― module  is  i

Cm―semi― i巧 eCt市e).Finally,We ind th

INTRODUCT10N
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an R‐ endomorphism of M[3].We intrOduce the concepts of CIm―
semi―
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properties of clm-semi-injectivity and cm-semi-injectivity inherit to thesubmodules. we give chara cteizations of these leneratirations in termof some kinds of sets of endomorphisms and .omJ kinds of rings.Finally all the rings that we consider are associative rings with 1 andall the modules are unitary left R_modules.

Recall that a submodule N of an R― module M is called essential if N
has non-zero intersection with every non-zero submodule of M.A submodule K of M is crosed iin ry if K h;; no proper essentiarextention (in M) . we now inrroduce the following d"finitior.

Definition (1.1): An R-module M is said to be clm-semi-injective if forany closed submodule N of M, each R-monoedomorphism of N extendsto an R-endomorphism of M.
All m-semi-injective modures are triviar examples of crm_semi_injective modules. An R-module M is called extending l4l ifM satisfiesthe following equivalent conditions:

(-a) Evev submodule of M is essential in a direct summand.

- 
(b) Every closed submodule of M is a direct summand.Thus one can easly seen that every extending R-modure isclm-semi-injective.

In fact clm-semi-injectivity is proper geterarization of m_semi_injectivity as we have seen in ihe foliowing ."r.*ff.,

Example (1.2): consider M: z@ e @ @ /pz) as Z-module for a,primes p. M is extending z-module [5] so^ M i, ftivially crm_semi_injective. Let N: Za< rurro0 ,then irt-i, u submodure of M ,where<1/9 is the cyclic submodure of e generated by a non- zero rational r/swith (r,s):l.Define a: N_+N by ).(",m(rA),by:1rnr, nr, 0) v n,mez.It is clear that a is well-defined z-ionoioryhism. Now if M ism-semi-injective, then there exist B:M-+M which extends a . Let a ;p' Flqwhere p is the projection of M onto z , a1 is non-zero for
a (rls):p. 0le(.4) : u op(0, r/s, 0) :p(s, 0, 0) : s +0

And henceHomZ(e , Z)+ 0 which is contradiction .

First we recall the following result [6]
Lemma(l.3):

(a) Let AcBcc .If A is closed in B and B is closed in c, then A is
closed in C .

(b) Let A c c. If B is any rerative comprement for A in c, then A o B
is essential in C .r
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In the following, we show that the class of clm-semi-injective

modules is closed under the direct summands'

Proposition (1.4): A direct summand of a clm-semi-injective module is

clm-semi-injective.
proof: let N be a direct summancl of a clnr-se,-i-injectivc R-rrlodule M'

We can assume that N has a non-zero closed submodule, otherwise

nothing is to proved. Let K be a non-zero closed submodule of N' For

each R-monomorphism f of K. K is closed submodule of M
(lemma(1.3)). consider the following diagram, where i1 and i2 are

inclusion mappings and p:M+N is the natural projection map' Such

that poi2 : N.

--r-t+ i,,
q

l.>
----.1

p
-j.--t

Ｍ

Ｌ
ｌｎ
＋

Ｍ

Ｎ

‐
‐
↓

Ｎ

Ｋ

劃
「
↓

Ｋ

clm-semi-injectivity of M implies that f has an extension h:M+M such

that hoi2oil:i2.ii"f, and so Poizoir"Fpohoi2oil and hence

iloftoh"izoit Put

O 
: O"h.i, :N-N ,then q is an extension of f, and hence N is clm-

semi-injective.r
Let N be a submodule of an R-module M. A relative complement of.N

in M is any submodule K of M which is maximal with respect to the

froperty N..,r:101. The important of relative complement is that they

can be used to construct essential submodules, as in the following

proposion which appears in [7]

Proposition (1.5): Let N be a submodule of an R-module M' If K is any

relative complernent of N, then N @ K is essential submodule of M'l
The following theorem is a characterization of clm-semi-injectivity in

term of essential submodules'

Theorem(1.6):An R-module M is clm-semi-iniecttve if and only if for

ury .r..riial'submodule A of M ,each R-tnonomorphism of A into A

.un b. extended to an R-endomorphism of M

ProotletNbeaclosedsubmoduleofMandf:N+Nbeany
R-monomorphism, then N @ Nc (Nt is complement of N) is an

essential submodule of M (by the last proposition). Moreover f can be

extended to an R-monomoiphism g of NONL by putting 9(r):r
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vxeNc. By assumption there is an R-enclomorphism h of M which is an
extension of f. The other direction is trivial.r

A submodule N of an R-module M is called (p-)stable if for each
R-(mono)homomorphism f:N-+M we have f(N)gN t8l.
Proposition(1.7):Every p-stable closed submodule of clm-semi-
injective R-module is clm-semi-injective.
Proof: let N be a p-stable submodule of clm-semi-injective R-module
M. Let f: K+K be an R-monomorphism from an essential closed
submodule K of N into K. By clm-semi-injectivity of M, there exist an
R-homomorphism geEndp(M) such that g extends f. Since K is
essential submodule of N then glN is monomorphism and since N is
p-stable then gN)sN and hence glu is the desire extension of f.
Thus N is clm-semi-injective.r

Corollary (1.8): Every stable closed submodule of clm-semi-injective
R-module is clm-semi-injective. r

Baharadwaj and Tiwary in [9] studied dual pseudo-stable (dp-stable)
submodules as a generalizatron of invariant submodules. A submodule
N of an R-module M is called invariant if for each endomorphism g:M
-+M ,we have g(ItI)cN. A submodule N of an R module M is said to be
dp-stable if for given monomorphisms g,h:A-+M with
N:Im(g)+Im(h) ,N is invariant under {fe Endp(M) I g: f.h } (see the
following figure) 

h

Proposition (1.9): A closed dp-stable submodule N of a clm-semi-
injective R-module M is clm-semi-injectivc.
Proof: let f:A-+A be a monomorphism of a closed submodule A of N
into A. By clm-semi-injectivity of M, there exist geEndp(M) such that
g"ie: ie"f where ia:A-+M is the inclusion map.since
Im(f)+Im(io)_-N and N is dp-stable Then g(N)sN. Hence, gly is the
desire extension of f.r
corollary (1.10):Every invariant closed subrnodule of a clm-semi-
injective R-module is clm-semi-injective. r
The following result was proved by Kurshan in [10]. Let {So}o6n be

the set of (pairwise non-isomorphic) simple R-modules. Then R is a

noetherian ring if and only if @ Ei provided each Eo= E(S,) for some

Ａ
‐
‐
‐
↓

Ｍ

ｇ

々
υ
く
フ



Al- Mustansiriya J. Sci \ ol. 19. \o 7. 200t1

deL.Faith and Utumi in [11] showed that R is semi-simple-Artinian
ring if and only if every R-module is quasi-injective. Here we see that in
the class of commutative rings the result in valid under the weaker

assumption of clm-semi-injectivity of each R-module.
Theorem (1.1f ): The following statetnents are equiralent fbr a ring R:

(l) The direct sum of every two clm-semi-injective R-modules is

clm-semi-injective.
(2) Every clm-semi-injective R-module is injective.
(3) R is semi-simple Artinian.

Proot (l)-(2) Suppose that M is a clm-semi-iniective R-module and

E:E(M) be its injective envelopc . Hypothcsis implies that M el E is

clm-semi-injective. Consider inclusion mappings i;:M --+ E , r2'.

E-+M@E, i3: M+M@E, the identity mapping Iv of M and p is the

natural projection of Me E onto M such that Poil: Iy (as in the

following figure).

M

M

i

------------l

i2
① Ｅ

Ｉ

Ｉ
．ｌｇ

ｌ

↓

Ｍ

M@E
p

M being a direct summand of M @ E , hence M is closed submodule

ofMo E.
clm-semi-injectivity of M@ E implies that there exist an R-

endomorphism g of M@ E such that 8o izo ir: ir " Irr &fld hence

Ir'r:p. goi2oil . Define f:E+M by f: p"g.i, .Thus foir:lrt which

shows that M is a direct summand of E an hence irlective .

(2)-(3)Since every simple R-module is clm-semi-injective , then R is
Von-Neuman regular ring . Further, more every semi-simple R-module

is clm-semi-injective, then it is injective. By Kurshan result it is follows

that if the countable direct sum of injective envelopes of simple

modules is injective, then R is Noetherian. Thus R being Noetherian and

regular. Now each ideal of is finitely generated, since R is regular then

this ideal is a direct summand and generated by an idempotent element,

so R is a semi-simple ring. On the other hand,let Rer 2Rez = 
... be a

descending chain of ideals of R, where ei ofe idempotents.Then R(1-

e1)cR(l-e)e ... so there is a positive integer n0 such that R(l-e"):
R(1-er*1) forall fl2no andhence Ren: Ren-, v n>no. This shows that

R is semi-simple Artinian ring.
(3)+(l) R is semi-simple Artinian ring irrplies that every R-module is

injective [5], thus the direct sum of any two R-modules is injective.
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Hence,cvery R― module is clm― semi_ittectiVe and the direct sum of any
師o clm‐semi―itteCt市 e is clm―semi―ittect市 e.■
The following theorem was proved in[8]

Theorem(1.12):Lct M be an R― module.Then tlle following statements
are equivalent:

(1)M iS illy stable.

(2)Distinct submodules of M are notisomorphic and Rxtt HomR(Rx,M)
for each x inヽ 4.■

SoK.Jain and S.Singh in[12]showed thatif M is pseudo― ittcct市 eR―
module and S=EndR(M),then the Jacobson radical J(S)iS the ideal of

thosc elements whosc kemels are cssen」 al submodules in M and S/J(S)
is regularo ln the fol10wing results we try to satistting this for clm― semi―

itteCt市 e mOdulcs.

Theorem(1。13):Let M be a clm― semi― ittect市 e and hlly stable R―
module and S=EndR(M)・ If I={α  l ker(α )iS an essential submodule
OfM},then s/1is Von― Neumann regular ring.
Proo■ for each g∈ S and gに I,there exist a non… zero submodule A of卜 /1
such that A∩ ker(g)=(0).By ZOm's lemma,let AO be a maximal
submodule with respect AO∩ ker(g)=(0)。 Then MO=AO ① ker(g)is an
essential submodule of M(by lemma(1.3)).Now AO being a direct
sulrmand of MO,AOis a c10sed submodule of MO.We clairll that AO is a

closed submodule of M. Lct N be a submodule which is essential
extension ofAO.Then AO⊆ 4ヽ0∩ N,hence,AO is an essential submodule

of MO∩ No Since AO is closcd in NI10,then AO=ヽ40∩ N.Suppose that
N∩ ker(g)≠ (0), thCn(0)≠ N∩ ker(g)∩ Mo=AO∩ ker(g)whiCh iS
contradiction,so N∩ ker(g)=(0).SinCe AO is maximal with respect to

AO∩ ker(g)then N⊆ AO and hence N=AO.Set gO=glAo:AO→ AO since M
is hlly stable.Now ker(gO)=ker(g)∩ AO=(0)SO gO is an R―
monomorphism and hence gO(AO)isomOrphic to AO o Again fully
stability of M yields that gO(AO)=AO(theOrem(1.14)).HenCe gO(AO)is

closed submodule of Mo Now the corresponding α:gO(AO)→ gO(AO)
g市enby α(gO(aO))=aO is well― deincd R― monomorphism.By clm― semi―
itteCt市ity of M,there c対sts an R― endomorphism f∈ S such that f
extends α.Let  aO+y∈ MO where aO∈ AO and y∈ ker(g), then
(g―gfg)(aO十y)=gO(aO)_gOfgO(aO)=gO(aO)一 gO(aO)=0,thiS implies that
M⊆ ker(g― gfg)and hence ker(g― gfg)iS essential submodule of M.
Thus g一 gfg∈ I.For each g(≠ 5)∈ S/1 there exist f∈ S/1 with 百=gr 百
.This shows that S/1 is regular.■

Now with the last thcorem and the conditions in it,the ideal l in the

theorem(1.13)is indCed the JacobsOn radical of S.Therefore wc have

the following result.
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Corollary (1.14): Let M be a clm-semi-injective, fully stable R-module
and S:Endp(M). Then J(S) ={aeSi ker(u) is essential in M} and S/J(S)
is regular ring .r

Section(2) : Cm-Semi-iniective Modules.
Definition (2.1): An R-module M is called Cm-semi-injective if each
R-monomorphism of a cyclic submodule N of M into N can be
extended to
R-endomorphism of M.

A ring R is called self Cm-semi-injective if it is Cm-semi-injective
R-module.
In the following, we show that the class of Cm-semi-injective modules
is closed under direct summands.

Theorem (2.2): An R-module is Cm-serni-injective if and only if tbr
any cyclic essential submodule A of M. each R-r.nonomorphism of A
into A can be extended to an R-endomorphism of M.
Proot the same lines of the proof of theorem (1.6). r

Next, we try to give a characterization of Cm-semi-injectivity. First
we state the following definition.
Definition (2.3): Let M be an R-module. ts: E(M) be its injective
envelope. An R-endomorphism fe S:Endp(E) is said to be cyclic
essential mono-endomorphism if it is monomorphism and there exist a

cyclic essential submodule N of M such that f(N) E N .

Set Ko to be the set of all cyclic essential mono-endomorphism of M.
so we have the following theorem.

Theorem (2.4): Let M be R-module, E : E(M) be its injective envelope
and S: Endn(E). If M is invariant under K6 then M is Cm-semi-
injective. Conversely if M is clm-semi-injective and J(S)McM then M
is invariant under Ks.
Proot suppose that M is invariant over K1y, that is lqMcNl. let N be

any cyclic essential submodulc of M and 1'an1' R-nronontorphisnr lronr
N into N. By injectivity of E, thcre exist an R-homomorphism g:E +E
such that g extends f. since N is essential and ker(f):N n ker(g) then
ker(g):(0) which means that g is monomorphism thus ge IQ so
g(M)cM, therefore gly:M--+M is an extension of f. Conversely, let

fe IG, then there exist a closed essential submodule N of M such that
f(N)cN. by Cm-semi-injectivity o1- M. there exist an R-hor.nomorphism
g:M-+M extends f. Again injectivitv of E implies that there is he S
such that h(M) : g(M)qM. So (h-f)(N) = (0),thus Ncker(h-f), so

ker(h-f) is essential submodule of E, hence (h-0€J(S). By hypothesis
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(h-OMqM thus for each xe M we have (h-0(x): m for some me M
,hence f(x): m-h(x)€M, therefore (M)sM.r

Proposition (2.5): A direct summand of a cm-semi-injective module is
Cm-semi-injective.
Proof: let N be a direct summand of a Crn-serni-injective R-module M
and let Rx be anon-zero cyclic submoclule of N. let f:Rx-+N be the
inclusion mapping , o:N-+M be the injection mapping and p:M-+N be
the natural projection. Let g be an R-mono-endomorphism or R*. Now
proceeding exactly on the same lines as the proof of proposition (1.4)
and substitution Rx for K in the diagram we get the conclusion.r

Proposition (2.6): Every p-stable submodule of Cm-semi-injective R-
module is Cm-semi-injective.
Proof: the same lines of the proof of proposition (1.7).r

corollary (2.7): Every stable submodule of cm-semi-injective R-
module is Cm-semi-injective. r

Proposition (2.8): A dp-stable subrnodule of a Cm-semi-injective R-
module is Cm-semi-injective.
Proot the same lines of the proof of proposition (1.9).r

Next, we try to satisfy theorem ( I . I I ) for cm-semi-injective
modules. However, we have the following.

Proposition (2.9): If the direct sum of any two Cm-semi-injective
modules is cm-semi-injective module, then every cyclic cm-semi-
injective is injective.
Proof: let M be a cyclic Cm-semi-injective R-module and let E be its
injective envelope. Then proceeding exactly on the same lines of the
proof for ( 1) r (2) in theorem( I . 1 1) we get the result. r

Corollary (2.10): Let R be a ring in which the direct sum of every two
Cm-semi-injective R-modules is Cm-semi-injective, then

(1) R is regular.
(2) R is self injective if and only if R is self cm-semi-injective.r

Theorem (2.11): For a ring, the following statements are equivalent:
(l) R is semi-simple Artinian.
(2) Every R-module is Cm-semi-injective.
(3) Every cyclic R-module is cm-semi-injective and the direct sum

of every two cm-semi-injective modules is cm-semi-injective.
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Proof: (1)- (2)-(3) is obvious. we have to show' only (3)-(l)' In

view of the fact tl'rat every cyclic R-module is Cm-semi-injective and

the direct sum of every two Cm-semi-injective R-modules is Cm-semi-

injective, then proposition (2.9) implies that every cyclic R-module is

injective. Hence R is semi-simple Artinian.r
The following result is a characterization of semi-simple Artinian

rings in term of m-semi-injective nlodules.

Theorem (2.12): The following statements are equivalent tbr a ring R:

(l) R is semi-simple Artinian.
(2) Every R-module is pseudo-injective.
(3) Every R-module is m-semi-injective.r
Next, we try to give a characterization of C-semi-injectivity. First we

state the following definition.
Definition (2.13): Let M be an R-rnodule, E = E(M) be its injective

envelope. An

R-endomorphism fe S:Endn(E) is said to be cyclic essential mono-

endomorphism if it is monomorphism and there exist a cyclic essential

submodule N of M such that fQ'J) c N .

Set IG to be the set of all cyclic essential mono-endomorphism of M.

so we have the following theorem.

Theorem (2J$: Let M be R-rnodule, E : E(M) be its injective

envelope and S : Endp(E). If M is invariant under Ks then M is C-semi-

injective. Conversely if M is C-senri-injective and J(S)McM tlren M is

invariant under Ift.
Proof: Suppose that M is invariant over Ks, that is K,oMcM. let N be

any cyclic essential submodule of M and f any R-monomorphism from

N into N. By injectivity of E, there exist an R-homomorphism g:E-+E

such that g extends f . since N is essential and ker(f)=N n ker(g) then

ker(g):(O) which r-neans that g is nlononlorphism thus ge K6 so

g(M)gM, therefore Blu:M-+M is an extension of f. Conversely, let

fe IG, then there exist a closed essential submodule N of M such that

f(I.{)sN. bY

C-semi-injectivity of M, there exist an R-homomorphism g:M-+M
extends f. Again injectivity of E irnplies that tltere is he S such that

h(M) : g(M)e M. So (h-|(N) : (O).thus N:ker(h-0, tu kcr(h-l) is

essential submodule of E, hence (h-0.J(S). By hypothesis (h-flM:M
thus for each xeM we have (h-f)(x): m for some meM ,hence f(x)
: m-h(x) €M , therefore f(M)sM'r
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[,emma (2.15): Let M be an R-module and I be an ideal of R. If M is a
cm-semi-injective R/r-module, then M is cm-semi-injective R-module.
conversely if M is a crn-semi-injective R-module such that
Iqannp(M),then M is a Cm-semi-injective R/l_module.
Proof: the relation (r+I)m: nn for each reR and meM is used in each
case to define M as a module over R (or R/I) where M is given as a
module over R/I (or R). It is easy to see that the concept of submodules
and endomorphisms consides over each ring.r

Theorem (2.16): Let R be a self cm-semi-injective ring with the direct
sum of every two cm-semi-injective R-modules is cm-semi-injective
R-modules is cm-semi-injective. Then R/J(R) is regular ring and
injective R-module.
Proot If R is self Cm-semi-injective ring with the direct sum of every
two Cm-semi-injective R-modules is Cm-semi-injective, then corollary
(2.10) implies that R is self injecrive. Therefore R/J(R) is regular ringpl. since every regular ring is self cm-semi-injective, ttren-wJ(R) is
cm-semi-injective R/J(R)-module. Thus R/J(R) ii cm-semi-inj ective R-
module (lemma (2.15)). But R/J(R) is a cyclic R-module, then
proposition (2.7) implies that R/J(R) is injective R-module.r

Next, we shall find a relation a relation between the class of Cm-
semi-injective modules and the class of extending modules. First we
need to prove the following theorem.

Theorem (2.17)z Let M be a cm-semi-injective R-module and let N be
cyclic closed subrnodule of M. Then any R-monomorphism f of N into
N can be extended to an R-homomorphisrn g of M into N.
Proof: by zorn's lemma we can assume that f cannot be extended to any
R-homomorphism of a submodule T of M which contains N properly
into N. By cm-semi-injectivity of M ,f can be extended to an R-
homomorphism g of M into M. suppose that g(M)aN and let L be
complement of N in M. Since N is closed, then N is complement of L in
M. Since g(M)+N>N we see that (g(M)+N)nt+0. Let (0*)
x:a*be(g(M)+N).',L, where aeg(M) and beN. If aeN, then
ae NnL:0 which is contradiction, hence aeN and a:x-beL@N. Now
let T:{y.M:g(y)e L@N} , then T is a submodule of M containing N
properly, because if ye M such that g(y):a then ye T, but yeN since
aeN. Let p denote the natural projection map of LoN on N, then (p.g)
is a homomorphism of T into N and (p"gXy):g(y):f(y) for each y in N
Thus (p"g) is a proper extension of f, a contradiction. Therefore
g(M)cN and g is the desire extension of f. I
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Corollary (2.18): Let M be a Cm-serni-injcctivc R-module, then any

cyclic closed submodule of M is a direct summand'

iroof: Let N be a cyclic closed submodule of M , Let Ip: N+N be the

identity map of N, then by the last theorem there exist an extension

f,M-i,r .Also frtm)=f(r(m)):tr(r(m)) VmeM. Thus f=f. Also for each

xeN implies x:lp(x):f(x) thus N:f(M) and hence M:Noker(f)' r
Recail that an R-module M is said to bc p-extending module if each

cyclic closed submodule of M is a direct summand of M [13]' Therefore

we have the following corollary.

Corollary (2.19): Each Cm-semi-injective R-modulc is p-extending' r
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ABSTRACT
Let R be a commutative ring with non-zero identity. Our objective in this

paper is to investigate weakly regular modules as a generalization of regular
module. A number of results concerning weakly regulai modules are givenl For
example, in weakly regular modules which have Mccasland prop.rty, .u.ry
semiprime submodr-rle has McCasland property. AIso we extend some results on

INTRODUCATION
Throughout this work R will denote a commutative ring with

non-zero identity and every module will be unitary .von Neumann
regular rings have be extended to modulesby J.zelmanowitz [1], an R-
module M is regular if for each x in M , there exiiti e in
M' =: HOM R(M ,R) such that x = 0(x)x . In l2l W. K. Nicholson
introduced and studied semiregular modules , an R-module u is called
semiregular if for each m in u, there exists a in M'such that a(nt)ts
idempotent and a(m)m-minJ(M),where J(M)is the Jacobson radical
ofu.

Let M be an R-module . For subrnodules x and L of u ,we use
the notation (K:L)to denote the ideal of all elements of R which
annihilate elements of t in x , that is, the ideal {, e RlrL E K} of R .A
proper submodule .a'r of u is said to be prime submodul e of u, if for
every r in R, min u ) lrneNirnplies me N or r€ (N:M).[3]. The
prime radical of lr in u, denoted by rart,,(N) is defined to be the
intersection of all prime submodules of ,u which containing ru .lf there
is no such sub module in u, we put radn,(N)=M. We shall need the
notion of the envelope of a submodule introduced by R .McCasland and
M. Moore in [3].For a submodule l,r of an R-module M ,the envelope
of I'r in M , denoted by E,u (N ) is defined to be the subset

{rmfr eR, m eM such that rt m eN for some k eZ*, k >11

つ
つ
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of M. Note that, in general, Er(N ) is not an R-module. It is clear that

N e E u(N ) g rad ,, (N 1. Where, the equalities dose not need to hold. We

will call from [4] ,v is McCasland submodule in .tr if nr,, (.V ) = rcrcl ,, (;t \ .

where REM(N) is the sunmodule of M generated by the envelope

E,(N) of lrin az(denoted by v,t(N)). Likewise, vwill be call a
McCasland module if every submodule of u is a McCasland

submodule.
The prime radical of an R -modual ,u denoted by L(M \. rs

defined to be the intersection of all prirne submodules of v , that is
L(M)-rdr(O), in particular v,,(o)cL(!vt ). A submodule .r' of an R-

module U is called semi prirne , if whenever rr m eN for some reR,

m eM and keZ*, then rm€N [4]. It is clear that N is Semiprime

submodule of M if and only if v\,(N )=N ' Note that an intersection of
prime submodule of u is semiprime subnrodule of u.Thc follorving
Lemma is appears in [5].
Lemma 0-1t Let U be an R-module and .v , K submodules of u with
K gN. Then (l) rad-(r()s rd,,(K),(2) v,(K)eV,,(K).

In[6] A. Bakheet studied L-regular modules, an R-module ,l'r is L-
regular if for each I' in U there is a.,rtr'such that a(.r';is idernpotent

and y-a(y)y eL(M ) Here we study L-regular module with the absence

of the idempotent condition.

WEAKLY REGULAR MODULES
Definition (2-1t An R-module ,y is called weakly regular if for each

x eM there exists 0eM' such that d(.r)x -x eL(M l.A ring R is called

weakly regular if it is weakly regular R-module.

In the following we give an example of weakly regular module which is

not regular. Let p be a fixed prime number, then

E(p)=,.{aeAfl"=;+Z,forsome reZ and ne Z' tr{0}},

is a submodule of the - -module Q,,l .Fn, each I € - \r{0i set

(.
G, =,1o .Qll" = l+ Z forsonre t' = Z I' t /Ll P' )

then G, is a submodule of tgl generated UV 4* Z ,for each I eZ' ?nd'p'
set Go=0 4IId each proper submodule of t@lis equal to G, for some

I e ! ' u {0} with a strictly increasing sequence ot' subnrodules

Goc.G,c.G,c....c.G" c.G,,,c... [6].Also in [8],it is showed that

[G,:EQt)]=0for every te)'u{0}. Now it is clear that

64



Al‐ 4ヽustansiriya Jo sci

ρ井+□ =」|十日∈G′

Vol。 19,No7,2008

b・
井
¢C and t tQ:E⑫ 刀面 Sh山 eSぬ試 Q

. Semiprimenees of ar implies that r,m, ear . As ,ar is
then rimi eN a(r,)M =(r,)N +L(M)aN a(r,)M. So

is not prime submodule of r @) and hence L@@))=E(p). This implies
that r g) is weakly regular Z- module, which is not regular because G,

is not direct summand of E@) for each t e_*L-r{O} . An example is
given in [9] of a commutative ring R such that %rp is regular, that is

weakly regular, but some idempotentes of %ro, can not be lifted to R,

that is R is not L-regular. It is known that if u is a regular R-module
,then J(M)=0 [l].and hence L@)=0. Thus an R-module u is regular
if and only if M ts weakly regular and L(M) =o .

Recallthatasubmodule p of .az ispure ifandonlyif pnAM=Ap
For each ideal t of R [10].ir is known that if u is a projective R-
module, then u is regular if and only if each submodule of u is pure.
also if u is finitely generated , then M is regular if and only if
/mn_(u) is regular ring [l0], in this part we extend these results to

weakly regular module .First we introduce the following .

Definition (2-2t 161 A subn-rodule p of an R-module M is called
weakly pure if p nAM =Ap +L(M)a(p nAM), for each rdear , of R.
The weakly pure submodule is called L-pure in [6].

Every submodule of weakly regular inodule is weakly

Proof : Let p be a submodule of a weakly regular module R-module

ν and let α∈P∩Иν where/is an ideal of R.then α=Σ .″′∈P

where a, eA and m,e M .there is aelz" such that a-a(a)a=t eL(M) for
some r . Thus ae Ap +L(M)a(p r- Au l.The other inclusion is trivial .

Theorem (2-4t Let M be a Mccasland R-rnodule. ff rv is a weakly
pure semiprime submodule of u, then Lr is McCaslanT.

Proof : Let x be a submodule of li. It is clearz,u(K)c r.ad*(K).To
show the other inclusion, let m e ractu (K ) q rad ,., (K) =v u (K; , since Lemma
(1-l) and tt is a McCasland module. Then

″=Σ嬌″,Where 4∈ R,″′∈ν and there exist positive integers r, such

that 44″′∈κ⊆Ⅳ

weakly  pure,

pure.
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There exists

a(r,)M cK. Thus z €r,*(K) and hence

rv is McCas[nd.

Corollarv0-5): Let u be a weakly regular Mccasland R-module' Then

every semiprime submodule of ,ll is McCasland.
proof: mli Follows from theorem (2-4) and proposition (2-3)' tr

An R-module az is L-projective if tbr each R-epimorphism
R-

each

″ is weakly regular

PraοF r Let″ cA′ Then R″ is wcakly purc Dual basis lemma for L―

P,ject市 e modulcs[6]impliCS that thcrc arcヽ/O famihcs{χ l)′ tA⊆″

and              Fi}.`AC・ r・             SuCh

伍江】ン′(“ )χ′―″CI(ν )[6].ShcCι (″ )=〃νO)=/v⑩ ),thus
′‐|

″                  ′

“
=】シ′(“ )χ′十Σl“′Wherc l cR and"c1/with′“″=0食 rヽ solnc
′・ l          ′‐|

positive  integer k  Let  κ  be  thC  idcal  of R  gcncratcd by

ケ1(″ )√2(″ )'…√″(″ ),1,ら ,¨"4}     Then      ″cR″
∩κ″ By

hypothesis"c κR″ +ι (■r)∩ (R″ ∩κ″),hCncc″ =α +う hCrc ac κR″ and

わCι (″ )∩ (R″ ⌒κν)thiS implies that α=s″ , Where Scκ  Now
″          ′                             ″

S=Σ′ノ′(″ )+Σ′lt WhCre ′メicR  “=Σ
r/1(″ )“十Σ′|ぅ″ and

′・ 1            ′・ 1

,・!          プ・ l

Σ′√′(″ )″―″C/ν (0)=Z(ν )Put″ =Σ′√,("),thenヵ c″
'and

′‐1

浸″)″ _″ cL(″)Thus″県Weakサ regular

lt is proved in[12],t[ltthc zero submodulc ofCach proJcctiVC R―

module is McCasland Thusヽve have the follo、ving corollary

Weakly Regular Modulcs

rim i = rini +w, for some r, € .v

mi e M with w, = r, rr,'and hence

r,''m, =r;'n, +r,"m', eK aL(M )a N

f :A -+B and every R-homomorphism g:M -+8 , there exists an

homomorphism h:M -+A such that (/ . s )(l,? ) -.{r (z ) € /- (8 ) for

″c″ [6]_

eorcm(2-6) Ler '\'t be an L -projective R-module with McCasland

,".o suUmoaule. If each cyclic submodule of ,u is weakly pure ,then

Jra″r2-η Let ν be a projective R-module' If each cyclic

*Urnod,rt. of ,u is weakly pure , then ..rz is 15akly 
regular'

０́０́
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The following corollary follows theorem (2-6) and proposition(2-3).

corollarv2-9t Let u be L- projective R-module with Mccasland zero
submodule (respectively projective ) . Then u is weakly regular if and
only if each submodule of ,,rz is weakiy pure.

Every submodule of weakly regEar module is weakly regular,
hence every ideal of weakly regular ring R is weakly regular Ii-moiule ,this provides examples of weakly regular modules which are not
projective .

As an application of corollary(2-g) , a commutative ring R is
weakly regular if and only if each ideal of R is weakl/ pure.
Equivalently,tnB=AB+z(R)a(AnB) foreachtwo ideal t una i of
R.

corollarvQ-9) A ring R is weakly regular if and orrry if A = .42 + r-(R) et.4

for each ideal ,l of R.

Proof : For each two
A aB =AB +L(R)n(A aB). Take
Conversely, let L and
L aK =(L nK )'?+L1R )n(L r:K).

ideals A and B of R we have
B =A wehave ,l =A2 +L(R)nA
r be two ideal of R Then

But
(L aK)2 cLK ,henceL.\K e LK +1_(R)n (L nK;,thus
L aK =LK + L(R)r:(L aK) and lilrce R is weakly regular .

It is well -known that a ring R is regular if and only if each ideal
of R is a radical ideal , that is A=JA for each ideal t of R . For
weakly regular rings we have the following.

Pryposition(2-||r A ring R is weakly regular
JF = A + L(R ) for each ideal ,l of R .

if and only if

Proof : Let a.JF ,then a'eA for some positive integer r . There is
aeR. (n.is isomorphic to R) such that a-a(a)aez(R)) that is there
exists reR such that e-rereZ(R). Put a-rar=r,then
a=ra'+t,--ra(ra2 +t,)+t,=r'at +ratt+lt if we let tr=ratr*t,, then
t,e L(R)and then a=r'a'+tr. By induction a=r,-ta, +tn we have
t,_,eL(R) and henca aeA +Z(R). The other inclusion is clear .

conversely, let aeR orrd A=Ra2. Since a3 eRa2,then o.rf(no\, andso
there exists reR Erad t eL(R) such that,=t(t'+t , hence a-q,(a)aeL(R)
where (p, =rn (multiplication by . ) . Thus R is weakly regular.

tr
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Prooosition(2-I1) Every finitely generated weakly regular R-module is

L-projective .

Proof : let {x, }l'=, be the generating set of a finitely generated weakly

regular R-module M .Thus for each i =t.2....,n there is a, € M' such that

x, -a,(x,)x, eL(M). Now for g6gh fl =f lr, €M where r, €R we have

J.
m -ai\m)x, =\r,r, -a,(1f ., t.., =f r 1,r, -a,8 t)-\ t)eL(M )

′‐|

Thus the dual basis lemma for L-projective modules [6] implies that M
is L-projecgre.

Gο″JJa″r2‐ fみ ([1]
mo山にお

響
jcd市α

Corollary( I -7)) Every finitely generated regular

Proposition(2- I3) Let u be an R-module .lf f,,c)+L{R) is a regular

ring for each .r in M , then every submodule of u is weakly pure.

Proof : Let r be a submodule of ,lr and .t bc an ideal of R . If
- .r-

aeP aAM .then a= )a,lz, Whcrc ./ €..1 ,? i 11

i=l

Regularity of /*r1r,1+t1p1 implies that there exists r, eR such that for

each i (aJ,a, -a,)m, eL(R)m, . But L(R)m, e L(R)M cL(M), hence

(a,t,a, -a,)m, eLgl ). Write t =t-fltt-r,,,; and ,r'. =ba,m, -u,nr,, then it

can be checked easily that y,eL(M), beA and o=bo+fr, , thns

a eAP +L(M)r':(P nAM) and this shows that r is weakly pure.

Proposition(2- I 3) and theorem(2-6) imply the following.
t_l

Corollam2-l0 Let tvr be an L-projective R-module with McCasland

zero submodule (respective projective). lf Y*n6 ) * t(4 I is a regular

ring for each x eM , then M is weakly regular.

Let M be an R-module . For each x in .v . there exists a natural

epimorphism from y*r@)+z(R) onto 
Yann(x)+L(R),also 

there exists

a natural epimorphism ftom y*,@) onto /*,1u1*r1ny. Thus if

Y*r<ulis regular ring ,thet Y*rG)*214 y is regular.

Compare the following corollary with corollary(2-8) in [ 1].which is an

immediate concequence of corollary(2- l4).

４
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corollarvQ-lSt Let u be an L -projective R-module with Mccasland
zero submodule (respective projective). If /*r1r, is weakly regular ,

then u is Weakly regular.
tr

As we have mentioned above that if lr is a submodule of M ,then
L(R)M cl(M)and L(N)c L(M)nN . we call a ring R to be a nice ring if
L(R)M =L(M) for each R-module u .Eqtivalenty .R is nice ring if and
onlyif L(N)=1114)nl,r foreachsubmodule lr of u .Theproofofthe
following theorem is similar to that of theorem (g-7-l) p.Ta in [13].

Theorqm(2-16r Let o be the category of unitary left R-modules and let
F =%(n;. Then the following are equivalent

l. L(R)M =L(M; foreach u in Cl

2. if z1n)M =0, then L(M)=0 for each u in e
3. L8/ )=O for each R -module rz

4. if s:M ->N , then rp(L(M))=L(rp(M y; for each U and l,r in e.
5. if v is a submodule of u , then (L(M)*UY, =L(M/u)for each u

inO
6. if uis a submodule of u, then L@)=0, implies L(/u1=0 for

each u in et.tt
Pronositiin(2-I7t Let R be a nice ring. If each submodule of an R-
module u is weakly pure , then/*rtx)+L(n) ir a regular ring for each

xinl,t.

Proof : Let x e,M . Since R.r is weakly pure. Then for each . in R ,

Rx nRrM =RrRx + L(M )n(Rx aRrM).
This implies that there dra t e R and y eL(M)n(Rx nRrM;, such that
rx =firx +y , but L(M)a(Rx nRrM)e L(M)^.Rr = L(Rx)=L(R)Rx, hence
there is seZ(R) such that !=sx. Thus rx-nrx=sx and hence
r -rtr -s eom(x ) and r -rtr eann(x )+r(R) this implies that 

/uru(.v)+L(R)
is a regular ring. I

Ц均 =田
瘤
%い Кmぃ の .B・ %十 蝋幻 ≡

7孔 ば
グ

・

Thus R//お weatty rcg」ar r and o」yf%十二8)麓 rcg」 a■
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Theorem (2-19 Let R be a nice ring' If u is a finitely generated

weakly regular R-module, then /*,1u, is s'eakly regular.

″″οfr Lct{χ
"χ
ュⅢ…,I″ }bC a gencraing sct of ν Writc′ ,=″″け,)for

each ′, ′=“″(ν ),thCn ′=n4, Dcine ¢:R//→ 0%, by

monomoThsm and a%)=“″+4″・″_ノ +″ .ソ″cRI=r WCdがm
that r is a weakly regular ring Proposition(2-3 ) asserl that each

submodule of ,lz is weakly regular .Hence /e, + L(R) is regular ring ,

It can be

Let now

Proposition(2‐ 17).By rCmaょ (2‐ 18)%′ おweakサКguhi

casily chcckcd now that ①ぅ
`(l iS Weakly rcgularい4'″ +/2…′+′″)cヒ 0%′ Then icre e対飩stcR,o≦′≦″)SuCh

that o+4)―に,″ +4)Cι (%i),b世 Rお a Ыce五ng,ぬen ttere are
Si C■ (R)Such that(″ ―″′″)十 /,=S′ +′ ,(theOrem (2‐ 16))HcnCC

Si=″―″′rCι(R)Dcinc ′ by thc rdalon ′=lΠ (1′ .″)and

l=ヽΠ。一ヽ→・Then i can be ca“けcheCkCdぬ at r,and so R//ac
l≠ ,

weakly regular ? -,1r -s')x i = 0, (l < i < r) .

Thusぃ /′ )―
",″

+4)Cι (%.)B・ιC)=9(%i),hCnCe
((′ ―″″)+′ 1,(″ ―′ク )+И 2'… '(″

―″″)+′ ")C Ilr)

and this implies that r ,and also /o are weakly regular!

The following corollary follows from Corollary (2-15) and theorem (2-

19)
'2-20 Let R be a nice ring and ,u be a finitely generated L -
R-module with McCasland zero submodule (respectively

finitely generated projective ) then ,ll is rveakly regular R-module if
and omy f%′

“
)｀
Weatty rcgdar Hng

projective
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ABSTRACT
In this study, we proposed a sinrple nrodels to c'stitttate rllortthly llleall tenlperattlrc

using long term measured data for 9 meteorological statiotls in lraq. The models

based on fourth order polynomial degree correlation formula, the coefficients of the

models were determined by considering root mean square error (RMSE), Modeling

index (d) and correlation coefficient(r). There are seen that the models have a good

agreement with long term measured data. The proposed models would be useful for

farmers and agriculture applications, also can be implemented to other region in

I

INTROtTDUCTIO\
The weather data such as air temperature, relative humidity and solar

radiation are main input in the energy analysis , simulation and design

of many engineering systems. The formatting of the meteorological data

required depends on the objective of the study and the form of the

analysis and simulation package or tool. There are many studies dealing

with modeling of the meteorological data. ( 1) suggested an equation to

calculate hourly ambient temperature from monthly average in Turkey.

(2) presented models for generating hourly series of solar radiation and

air temperature values. A new method was developed to present the

daily and yearly variation of temperattrre for northern Cypms by (3). A

statistical method to generate synthetic weather data as an alternative to

use of historical data proposed by('4). (5) presented empirical regression

models for the meteorological data measured in Kuwait during

1985,1986 and 1987 and they developed empirical equation for

expressing monthly average of daily measurements as a function of
month of the year by employing least- square linear regression analysis.

(6) Used a linear regression model to generate meteorological data

collected in Dhahran city, Saudia Arabia. (7) Reported mathematical

equations for the daily variation of the air temperatures for solar system

in Turkey. The air temperature has a direct impact on many industrial

and economic processes. ThuS many studies have been carried out to
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understand such as relations, for example the influence of temperature
in energy consumption has widely anaryzed,in past, (g) ; (9) riol iiriproposes a fuzzy reference model for daily air temperature which used
to improve and simplify many applications such as iemand forecasting.

MODEL VALIDATION
Pearson correlation coefficients G) were calcurated since this is a
routine measure of correlation in past model comparisons ,However,good correlation coefficient do not automatically indicate good model
accuracy (12), therefore, additional statically parameters were used to
assess model performance. An" index of agreement" or modeling index
(d) was calculated with the following expreision:

D=1_

where X1 irre the measured and li are the modeled values, The value of
(d) will vary between zero and one, with a value of indicating perfect
model agreement ( Willmott 1982) .

The RMSD is the measure of the variation of the predicted value around
the measured value which is_defined as follows:

RMSD : [*I;:. ( ,*]':'- (1.2)

The RMSD is always positive; however a zero is ideal. It may be noted
that a few large variations of the calculated amount of radiation from
the measured value can substantially increase RMSD (Willmott , lgg2).
Where Xi &re the observed value and y; are the corresponding modeled
values The main objective of the present study is to obtain simple
models for monthly mean air temperature as a general formula for
estimation the maintained meteorolo gical parameters in Iraq validation
of the models was performed for l0 provinces of Iraq for which
monthly temperature records are available. The coefficients of the
recommended models were determined using the rnonthly data
measured during at least 15 year for Amara, Kirkuk , Najaf , Kerbala
,Baji, Kaem , station and 18 years for Basrah , Mousul and Baghdad
station .

０
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つ
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RESULTS AND DISCUSSION
The general form of the Fourth order polynomial degree correlation

Formula can be defined as:

y:oo* ?1xa z2x2aa3x3* aaxa (1.3)

Where dn3,l d2 d3 and Zt dfe the polynomial constants , which is

determined by means of statically testes for each location separately '

The values of root mean square enor (R.M.S.E) and correlation

coefficient (r) of the equation obtained were calculated for each location

considered in this work.
Table I presents the information of geographical location (latitude and

longitude), elevation and the period of the records for each province

separately
It can be seen from table 2 that the correlation coefflcients (r) are in the

rarrge of 0.941 and 0.983 this means that the equations obtained

represent generally the measured data very satisfactorily. For all
provinces the correlation is excellent the root mean square elrors
(R.M.S.E) between 2.61 and 3.02 throughout Iraqi meteorological

stations.
Figures (1) to (3) represent the variation of monthly mean temperature

for each city separately.
In this study we used the correlation coefficient (r) between the

measured data and obtained by the fourth order polynomial degree

equation. The correlation coefficients are ranged 0.941 and 0.0.983 for
kaem and Najaf respectively But this detent mean that The efficiency
and accuracy of the model in kaem station is u'orse than in Najaf
station, therefore we employee the rnodulating index (d) in order to

assess the proposed models performance, and According to these

statistical parameter we can consider The Najaf station model has the

highest accuracy (d : 0.956) and the lowest modeling index appears in

Beaji station model (d:0.925).
In the last part of this study \:e colnpare the mean l,'alues of
temperatures for l8 years with calculated values by Baghdad station

model; both are shown in figure (4). there are no significant differences

between the measured and calculated values with slight over estimation

for AugUsts, September, October, November and December and Slight

under estimation for the months Januarl', Febntary, March. April. May.

June and July .Fronr the statically tests u'e cxartnine these values and we

found that the sundered devotion of the rneasured values is larger than

the calculated values, From Figure (l) and (3) we can notice that the

distribution is not Gaussian distribution and the peak values in all

Figures tend to be in July in spite of the earth receive the peak value of
solar energy during tune but the peak temperature records be in July, the
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scientific interception of this case because there is a lay time between
received solar energy and its effect appearing
A simple mathematical models on 4'h order polynomial degree
correlation formulae were proposed. for monthly mean , temperature to
simulate the seasonal behavior of temperature which have single
parameter (month of the year ). The models fbr monthly mean,
temperature were implemented for nine provinces of Iraq temperature
records are available.

The parameters of the proposed models were determined using at least
12 years long term measured data. An evaluation of the predicted
monthly mean, temperature for the nine cities have been conducted in
the present study the suggested model provided an excellent predictive
method for monthly mean temperature.

The comparison of the prediction with the tabulated values proved that
the suggested model could be use successfully model. For the monthly
averages temperature in Iraq. An accurate monthly temperature models
are needed for many applications in agriculture and forestry. It has been
found that the 4th order polynomial formula gives excellent fitting and
very good regression.

75



Al- Mustansiriya J. Sci Yol. 19. No 7,2008

（０
０
）
０
」
５
）０
」
０
０
Ｅ
ｏ
卜

Ｃ
●
ｏ
芝

４５

４０

３５

３０

２５

２０

１５

‐０

５

０

（。
Ｏ
）
ｏ
」
つ
一ｏ
」０
０
Ｆ
一０
卜
ｃ
ｏ
Φ
Σ

４５

４０

３５

３０

２５

２０

１５

‐０

５

０

５

　
０

　
５

　
０

　
５

　
０

　

５

　
０

　
５

　
０

４

４

３

３

２

２

１

１

（ｏ
Ｏ
）
ｏ
」う一‘
」Ｏ
α
Ｅ
Ｏ
卜
ｃ
０
０
Σ

Months

Figture(1) : Comparisom of monthly mean Temperature with model Output
for Baghdad, keam and Kerbala stations
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Figture(2) . Comparisom of montlrly rnean Tenrperature with nrodel Output
for Mosul, Kerkuk and Baeji stations
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Figture(3) : Comparisom of monthly mean Temperature with model Output
for Najaf, Amara and Basrah stations
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Table-1:

M

Months
Figture 4: the percentage differences between the calculated and
measured monthly mean temperature of 18 years in Baghdad
city.

Periods of monthly mean temperature database and basic information for

Table-2: the coeffici nd 11
'alues fi monthl

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

ical stations.
Station Longitude

(E)
Latitude

(N° )

Elevation
(meter)

Total Years

Amara 4710 31.51

Baghdad 4334

Baeii 4329 4456
Basrah 4747 3034
Kaem 4111 34.02 1385

Kerbala 4401 33.37

Kirkuk 35.28 3304
Mosul 4309 36.19 3335
Nttaf 4419 3201

e―z:tne coelllclentS and statlcaHy values lor mean
Naiaf 15.51 ‐843 445 -053 0.018 261 0956 0983

Station A。 RMSE d

Amara 2.52 -8.51 444 ‐0.52 0017 288 0.939 0.953

Baghdad 8.19 11.08 516 ‐062 0023 265 0944 0974
Bali 598 519 -060 0020 289 0925 0956
Basra 797 -896 472 -056 0019 298 0928 ()948
Kaem 252 ‐851 444 ‐052 0017 2.82 0913 0941
Karbala 5.16 ‐849 452 -053 0018 271 0932 0963

Kirkuk 7.92 1351 5.85 -066 0022 2.96 0940 0950
Mosul 606 13.23 571 ‐0.64 0021 3.02 0939 0962

79



Vol. 19, No 7,2008
Al- MustansiriYa J. Sci

REFRENCES
l.Erbs,D.G.,Klein,S.A'andBeckman'W'A''Estimationofdegree

Juy, and ambient temperature bin data from monthly average

temperatures, ASHRAE Journal,25,60 -65'( I 9 83)'

Z. fni!nt,.M. , Klein, S.A. and Duffre,J'A' ' A methodology for the

synihesis of hourly'weather data, solar Energy 46.109-120(1991)'

3. Sezai,I. and Tasdlmioglu,E. , Evalttatio, of the meteor logical data

in Northern cyprus , Energy conversation and Management 36 , 953

- e6r (19es).
4. Hokoi,S. , Matsumoto,M' and Kagowo'M' ' stochastic models of

solar radiation and outdoor temperature , ASHRAE Transactions 96,

245 - 2s2 (1992).

5' Alaruri,S.D. and Ame, M.F. , Empirical regression models for

weather data measured in Kuwait during the years 1985 , 1986 and

1987 ,Solar Energy 50 ,229 -233 (1993)'

6. Garn, A.Z.AL, Shahin,A.Z. and AL Foroydhi A., Modeling of

weather characteristics and wind power in the eastern part of Saudi

Arabic , Int , J.of solar Energy Research 23'805 - 812 ( 1 999)'

7. Arin, i., Isin,D. and oska1,.R.. Hourly variation of Ambient

temperatures for use in solar system design , Dogo - Turkish Jornal

of E'ngineering and Environmental sciences 17,193 - 195 (1993)'

g. volar, E., M"eneu,v. , caselles,v ., "Daily air temperature and

electricity load in Spain " Journal of Applied Meteorology, Vol ' 40'

pp. 1413 - 1421 , (2001)

9. Ayyash,S. , Salntan,M . , AL - Hafi'N " N4odeling the impact of

temperature on summer electriciry consumption in Kuwait , Energy

l0 ,941 - 449, (1985).

1O.Pardo,A., Menzu,V.., Valor,E. , ''Temperature and seasonality

influencesonSpanishelectricityloadEnergyS,l20l_1208,|995
1 l.i.;,.- uu.au,s, Muffoz. x, puzzy reference model for daily

outdoor air temperature, Energl' 22' 181 2- 1 81 9' (2002)

12. Willmott , C.J. some comments on the evaluation of model

performance Bull. American Meteorological Sociery'64:1309-

1313,(1982).

80



準

i.o):l$^ralt fy

Jノ」|夕L

ψナ|メ■Jり ||りJ〆」|

,メ」|げ学J

Iり
|げ |メ|しリリダr」 |ムbゝ |

Jり IⅢ

"井
井

井

許

"

-*hl .li"+ U+ .1. p .i

,JJt*Jl rgJU oL+l .r .e .i
Jjr.c.r.c L.r-. .5L.1 .p .l

sSJ" O''r-,!t rP pLril.t .l .l
.lJ"+ OiJl elo..t .p .l



りヽ1ヽ 11ヽいツ|』Ⅲ♂|

”
”
”
”
井
”
”

CiIe O/.,,L C)''' .J

oJ+e drt .e d{r.J

i.:.,,- O--,' p'EtS .t

*.yl rP p'Els .i-Jg ..t

{i}1ill O..,r. i-.rj .r

C).ell (i.r.€ ',;rlt .r

-.2.aU -.1311 -,;!,,;i.r



絆メ|(ンいメ|ハ |←■

\):Jl-.alt Ay'( ilt6l AJt <'t^'.'ki

,Jl-S^ "/ 
f":; O+*.+ J JtaiF-il dr.-+ll J-iii i ll Jl evS -l

;;-:,ttirr- *,lJ d**.,.. J+.t-,r,l ee* 
-5;:E;l

,t:5; Oi ,+ Al=-ll #,'' -,t, '.:nl !-x-,,-j t ,ij ;''-1-11 e*l .2

,-. J-*; .-r-9,-..,,U1 *'*--,A,..-r--rJl ;.- p 6l-l! Lill
( oi.x) cr-r ,rt e ( al) crls,.;rl r9-r3 .}-l o;-'-,d a-.U+

k.^...:.;J c.,,l--i.- lb,',-rli cll--ir- le .13Sg '"'-lll &L &..
. 12 cr$;. r;-.-leir,-ll ;jS;Y ;t.,Jc J:t+ll3 JilS.;Yl

J$JJri p64i1-,ca ( ilts) J$=Ut el--"'l; ''' -i\l ;lj-ic C+,+ '3
cl--.,,,! ' :<:y ,..1l!-l-.i al-.-il.'r-i1,:4 a+ CS)l: i+i)Jl
JlJ& iijs rEi3 (, '''-ill J- -,r-it .iS'+i .=+ ee+-lUJ Jin=Lll

. ,,',-,t, .1. J:yla^j.-ll,=Jc liii,",-l\l
ajll rlrii,,l :.JL *J: 6-xS -i3:'-+ al^K J.n=. Ul cL"'"I ' , 'i<: .4

t+Jl -iJJ-= l:-c ) l\-.lSJl rJ .tis t-e:t 'ir;l CISJ !'CSYI
,-irj-pt JJ.,=UI .,,:-tE '.''i(1-9 s '''-ill ;1:;l 4j-f.J! ( 4i1-':)l3

. 
-oli-,€ lrpl

g; '-Yl3 4+JJq L^41' -l 6 '"' -r J-SJ ;L!il3 ...lli ):' f.l-n '5
a-K (250) .,J' +;) l*r,:$L.ii^ o*":; .,J' 6+l;3 I;JSY!

.a...)i JSI

4-"il Jt-',Jl crJ.r4 aJJ*,.;s o34 e-JJ C';4 J' \l Jl -,t--+ .6

e+J e il-.oiro d..6JJ Jc ;.:t-,.-.Jl C+LiJ 6J+- iJ"ll r+
.dJ)-=-ll el^*.,I 6l 'oii-" -S..jt 1'lc ;rt;J! JJJI .JlYl

: +jYli*.+rll g;jl-r,Jl ,i^.:l;l '''-ill j*ili.JlS^)l J$ JL.-ai1 .7

r-)rl-,--.Jl r d.rt^lj.ri-,,Y1 : ijlt-ll-l ejtjijll, JiJl ijlJ.t , i-rliJl
I (1-1 C--bJd YJ A-=i-oll -t-..,j,=-s tf;ll rtyr.,Jl iJl orn e-;iJ

. !_!lSY! J-9S t-.i' 6 r-:5 j3-p+ ,.;(rr li
A-,-lill a-=i...,-lt --L ;J-,.-.Jl aJliS rjc. ,rjYt +3.1-"Yl e+ .8

;aJ3Yl ;;^-,Y1 Jp:i-. -: a-i-" lll 3l ,''-lrll (+Xl ) J:liYt e-)l

■

　

　

　

．　
ご



`。
」 |`.コ |」 螂 |`叩 い |夕墨 `言 1動 JⅢ
げ |‐ ■ヽい厖 りヽ ^^‖ oメ旭L´」.(ふ …1)`出1｀こ ‖
(ふ 』)`出 こ` ‖`ム

‐、Ln`、
.11く〕こメJ卜」・ 脚 メ |」 t hiうドユ|

.こ興|●L`6メロ|なメ |

●
"上
Jム ・̂ヽミ (25000)詩 ♂`壽 ナ劇

|り分 |♂片響 .lo

ご増´いJり神ニメ ■リジ」 卿 |″饉 土 りいさ出 |

`卜
,ヽ 、]JJ、ぃごメ |りt■。C」|●J_漁

'リ
ユ・̂t(25000)【・` いヽ|

.りいD dlo…脚 ♂ 1とい |こ‐り|■J脚

ヽ
　
　
　
　
　
　
ビ
一



Ai-.-fi*l! eJle 4l+.
2008 ,7Jrill ,19 J+ill

_」)・
・̀̀D_'〉′.』 1

膵 メL夕|い
`た
い

`
…
`夕
|♂|ひ ―ヽゝ 甲甲 |

ゲ」|げギに丼 f夕ε
レ

`、

″
α 二・嚇」 IJJ“ ιメIJJ

ォ1メい―ど`」
`→

コ1ルー ル̀ =い
jむ―‐―年

:二

縮ち∬
…ヽ1.非

`1う

」1平 娃

ご口
“

Ь嘔メL‐l」・

出 メ し こJメ|`い ■
亀Jメ 1社虚 J,い

'´
噂 許

ふふごユニぃり許ニメひL量 |

P*,n*"*tVrfrtu^,**^ c,J6J...,'J eiIJ i;ili- 
llJill 4-.1\tJt ..Jttll ';,.t,,i"r' c/l+

@,13;rl.;i-,Ylt1r.-J,.:,zu
44r.ll &lJ.ll -;EYl eP 6rY3ll3

IF  Fぶ
|

Ⅲ ■IJψ騨|む1沖

サ・ れl」・
櫨 1ヽlJ渉 出 しり 国 1凄出 |ル J」

。ゞ い戸 出し

l-dJlirrJl i,i.lllJl

!/.t+ijl ;>.!, r+ '*-r'll 4+-*+ o-;*ilr"Jl

面声高硬冨画面瓦再頭3・Ⅲメ亀りL Ll」・

・
口IL`どjメJ

|夕lo」‐ご3り J―
”
・』・力轟
頭再頭悪雨両己碑“

刈|

.L-,3Y1 &,.:JlliLj. .i3e !++ll 6Jl.Jrrll

#j.,U il-f -l ,ir.,s,r-L:^rl

メ
`IJふ
」|≒≦



2008`71出口|`19ヽ 1ヽ ハ

“

!."-i!,*ll eJf; {+.

JJ“醐二bJ山藤メなメ |」‐ 柚 ヴ脚 |ご国 |い ヽゝ り
1ミ 1‖

s ll f,,+ll 6tls Glycine ,nox a. l+94,!1

2♂J中
若 ず 3雹 謝 橋

輛 慕

2008/7/7出いJI」 ,二で,りし- 2007/11/26`)'ヽ 1ヽ評 むJ』
■井 J― もなメし芸≦ `コ

ミ̀
i、
1.ヽナ」lJ」 :ス■IL」 |」 ^Kh

ABSTRACT
cen suspension cultures were initiated li・ om either cotyledons or embryos from

both vancties Taka 2 and Lce 74。 Results showed no signiflcant differences be●
Ⅳeen

the two varietics in PCV and number of viable cens per i ml of suspension culture,

but cell suspension initiated fronl ootyledOns signiflcantly higher than ce‖

suspension initiated from embryo caHus in these paraineters. In ordcr to detellHinc

the plating efflciency,0.5,1.0,2.O or3.O nll ofthe suspension(3■ ecks old)、
.ere

plated on MS mediurn solidifled with 7 g/L agar. Number of colonies was

accounted aftcr 21 days. Lec 74 signiflcantly initiated higher number of colonies

and plating efEcicncy than Taka 2, while ceH suspension initiated from embryos
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ABSTRACT
l8 samples were collected from burns and wounds for the period from

November 2b06 to January 2007 from clinical diagnostic laboratories of Baghdad

city hospital . isolates were identified according to morphotogical and biochemical

tests . these isolates rvere includcd .Sft4rl| Ior'ocLrt.t uureus P.t,:urktntttnus

aeruginosa Proteus mirabilis , Escherichiu coli orul Klebsiella pneumoniae and

their number were (2.4, | .2,3),respective l)' .

Extraction were done by use three methods which they were; hot.cold water

extract and cold alcoholic extract from leaves of plant .the study had been

performed to show the effect of extracts of leaves plant against bacteria by using

the agar well technique
T-he results of cherrical stud,"- of actiVe conlpound lor leaves of plant sholred

that the leaves contain most major active compound *hich they are saponins ,

flavonoids ,coumarins and tannins. while the leaves plant which didn't have the

glycoside and alkaloids.
Different antimicrobial agent were used for antimicrobial sensitivity , the result

showed almost all the bacteria isolates were showed high resistance percentage

(100%) to (Ampicillin), while percentage ol resistance to ('f rimethoprime'

bephaiexin) were 92olo. while percentagc .f rc'sistrnce to(Cefixinre. Centrmicin.

Ceiotaxime) were 66yo,50% and 4l7o respectively and percentage of resistance to

(Ciprofloxacin,Amikacin) were 07o for each one .

Plant extracts efficiency were tested against bacteria isolates with

concentration ( 200,100,50,25 )mgiml ,the results showed that the inhibition zone

increased with the increasing its concentrations. All the isolates of bacteria showed

sensitivity from the plant extracts, while the plant extracts gave no positive effect

against and Kl e bS i c I I t t pnc u m on i t/(' baclcria

T-he optimal concentration of col<l alcoholic extract of leaves plant were tested in

vrvo aher infection in the skin of experimental mice by S aureus bacteria . the

results showed that treatment with cold alcoholic extract gave good healing during

48 h comparing with infection mice without treatment .
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ABSTRACT
Total of50 rnidstream urine samples、vere coHected fl・ Om patients complaining

of urinary tract inた ction symptOllls li4olll AL一 illlalll Ali hospital li・0111 April to

R:胤ir91dTl胤I轟ノ[鰭!¬器誌gttκ d翼蹴ina棚∫
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Esθ力
`″

た力″εο′ノwas the mOst predominant 12 isolate(37.5%),other uropathogens

shows the fol10wing percentages : E′′θrθ bθθ′θr θわαθαe(6)isolate(18,7%)
Psθ″
`わ“
οηω
“
rttθ′οSα 4 isolates(12.5%),Prθ たνSツク/gα″お4 isolates(12.5%),

Stap″わθοθθtt α夕rθ″.,3 isolates(9.3%).(`み、5′θ/7r7ρη
`?′

″θ″わθ2isolates(6.2%)
and one isolates ofSθ rrα′ノα ttη (3.125%).
Antibiotic susccptibHity test ■.as Perfornled to thc isolates sho、 vcd highly
resistanccto to Ampicillin,Amoxicillin,Cefotaxinle and CiproHoxacin(100%,

90%, 75% ,62.5%)respeclvely , and shOwed susceptible to Gentanlycin ,
Streptomycin and Cephale対 n(78%,68.7%,71.8%)respect市 ely.
To dctect thc influence of nltratc and cxtract of′ ∫.//1′ο′で̀

ゞ
(,ピ /7ゞ とlgainst thcse

uropathgens,the restllt showed that both nltl・ ate and extl・ act have i1lhibitorv cttё ct
against these pathogens,and the inhibitory eflbct ol｀ extract、vas higher than liltratc.
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ABSTRACT
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with dead fetuses at 4 5‐ 9 months gcstation pcnod A‖ thesc(7)cows WCre ittected
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group 、vas lncludcd 7 co、 vs alSO Which induccd panuritiOn by 20mg of estradiol

wih in 24‐ 36 hrs post i● cCdOn 4 cascsヽ lh 85-9 month of prcgnancy,2 cascs

prolonged gestation 9 5‐ 10 months  ttnc case induced palturition by ccsarcan

scction duc to unrcspOnive for trcatnlcnt(ccrヽ たal nbrOss)Wc conCludcd that

iniCCJOn Of cstradiol bcnzoate wlh 15 and 20 mg IM induccd aborion and
parturition in the pathological prcgnant co、vs With difFercnt gcstational pcriods to

dctect the prcgnancy pcriod, hcalth state of thc dam with supporting during

induction abortion and parturition
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ABSTRACT
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image, where the smoothing proccss iS making on dccrcasc thc sharp diffcrcnccs
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Range Mean Variance Standard

Deviation
Red く

υ
∩
ソ 89 9.391 3.064

Green 119 ３^ 8.138 2.852

Blue 132 く
υ
つ
４ 10.088 3.176

4■J`1ヽ 1^11 e+t::t;S!.i.tt e.tij :2- j:+
Range Mean Variance Standard

Deviation
Rcd 110 70 228.126 15.103

Grecn ７
／ 224.152 14.971

BIue 104 66 213.369 14.607

p自 1 1lLt^lび出:3¨ 」J■
Range Mean Variance Standard

Deviation
Red 207 145 1793311 42.347

Green 218 150 2147.31 46.339

BIuc 215 145 2324.597 48.214
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Rcd 96 89 10.931 3.306

Green 120 う
Ｄ 8.957 2.992
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Ｄ
つ
Ｄ 126 10.696 3.27

与自|“ |び出 :6-」J■
Range Mean Variance Standard Deviation

Rcd ‖ 5 70 244.636 15.64

Green l16 71 240.658 15.513

BIuc 108 66 229.79 15.158
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Bluc 255 146 2433.025 49.325

■り|えLコ|び出 :8-」J→
Range Mcan Variance Starrdard Deviation

Red 119 54 1568.729 39.607
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Blue 156 72 3105.654 55.728

」fもI錦も」嗜1綴ほl上士宝亀L職権ぶ嵐菫ゴI営て
もりJ」 1凸 t』ぃ 。34こ Lミ ^tJしぃ oJS■ リコ じ」IJり_マ |もりJ」 |ぃ ご1。 Lll.“ |

(1共」 |,|り■!。■JJ手 山tit」|ぃ 亀りt口 |・ |ォッ』ЬJげ」 |へ■ c-11ヽ ^ゝ |

JJ。學|り `41■
1^J」 へ́t“、ソIF■t」 13t→呻!J)ム ●́ J押 |ゞ1出。̂1・ |げ」IJ

tJ`♂ |り Jじ L(1」1ヽ 14‖ tttt」 |)1■□|り
`」
夕1融 1l Llム 11ごtit■り(10,9)

じL(4■ t」 |ご占t」|)1響りしム」国|夕 1l Ll^1ご tLt」Ш (12り 11)oJメ 撃 |リ

:」|メ |

. ll;.Jl^e .q 6-p,alli," ciLLi.c trL"ilsl J- JS,J,

ioll) ,,l3Ylii&:.ttelii :9- cJ:+
Range Meerrr Variernce Standard

Deviation
Rcd 93 88 8.485 2.912

Green 118 つ
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Blue 131 124 9.795 3.129
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:++)lq;+'-lt+ .tA +Jl;(Error

l.rl gs.i l- Llil Joi^ll j;.illJ ur+ll cr r.JS O.1fr l-r,c Jfu l- &l (MSE) +# J-S il
Unt+i^ll lre gti

.lL+._l (Absolute Bias) uilt^ll ''+-ill 
..,,"L+- L-or3 r-=lj,il,t' JJ*'UL J^-;+

o' .f,..ff f* drl\S rl .lLrJ+., elJ+l i :ly,(Standard Deviation) ;.l-rll ilJ':iYl
. oUrlcJj+lros ey I tX-l a+J+i dS "ljli'i;;.o

6」 1ミ ^‖ 凸1^L^]Pι鯛:1-JJ→

～
,口 1

1 ^t. ^tl

1 2

＼ 1 2
″５

1

ソ 2 2

1 10

θ 0.5 2

え 2

ヱ
1
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2008`7。ユ」|`19、 1、 ^11 4lJ"-iiJl a1lr 4t+-

い 。3メL力 →り 1ヽ^1`区1」 |び出 Jl^い )J出Ⅵ J」。」 |´ 1、・ メ ごヽ 1饉 6区 1｀ ^‖ ♂出 し |

([11]りヽ一‖

ば ,」 1勢」島 J ttJ全」神メ |おい戸しゃ:2‐ JJ→
1,λ =1`o=o.5

ニツ
`bS6`1ヽ

^tl

`ソ =1`ソ =2`u= . 6x =l tiJlc
n t Real Bayes(c: l) Bayes(c:2) Bayes (c:3) EB

1 0。9928 0。9109 7.6947E-04 7.4957E-04 7.3018E-04 0。 9291
2 2.7464 0.6011 6.5336E-04 6.2614E¨ 04 6.0466E-04 0.5588
3 0,8506 0。9315 7.6525E‐ 04 7.4505E-04 7.2538E-04 0。 9282
4 5.0585 0.2814 5。0218E-04 4.6875E-04 4。3756E‐ 04 0。 2673
5 8.4557 0.0762 4.3093E‐ 04 3.9614E-04 3.6416E-04 0,0747
6 3.1783 0.5284 3.9150E-04 3.5646E‐ 04 3.2455E-04 0。 4656
7 8。0153 0.0910 2。9449E-04 2.6061E‐ 04 2.3062E-04 0.0823
8 7.1012 0。 1306 2.7664E-04 2.3751E-04 2.0849E-04 0。 1019
9 6.7645 0。 1489 1.8087E_()4 1.5244E― ()4 1.2848E-04 0.1169
10 10。 774

6

0.0292 2.5456E-04 2.2201E-04 1.9362E¨ 04 0.0225

3`1ヽ ^11♂

“

出 由Ln=25L4=じ
n t Real Bayes(c:l Bayes(c:2) Bayes (c:3) EB
0.6175 0。9611 9.5242E‐04 9.5056E-04 9。 4871E‐04 0。 9932

2 2.0209 0。 7319 8。 7306E‐04 8.6833E‐ 04 8.6363E-04 0.6530
3 2.0781 0。 7214 8.4675E-04 8.4113E‐ 04 8.3555E-04

`〕 `」

11
4 5。7185 0.2212 6。2619E-04 6。 1458E-04 6.0317E-04 0.2284
5 4.8830 0.2995 6.4657E-04 6.3539E-04 6.2441E-04 0.2545
6 6.5509 0.1616 6.5689E-04 6。4595E-04 6。3518E-04 0.1947
7 8.8113 0.0659 5。 1875E‐ 04 5。0530E-04 4.9221E‐ 04 0.0778
8 10。4002 0.0342 5。3450E-04 5。2128E-04 5.0838E-04 0.0305
9 8。3914 0.0782 5。 2089E¨04 5.0748E-04 4.94421〕-04 0_OR2R
10 13。 9702 0.0074 3.7507E-04 3.6064E-04 3.4677E-04 0.0088
10.0213 0.0401 4.7389E-04 4.5994E-04 4.4641E-04 0.0335

12 16。2648 0.0027 3.561lE-04 3.4171E-04 3.2788E-04 0,0024
13 22.0908 0.0002 3.5369E-04 3.3929E-04 3.2547E-04 0.0011
14 13.6618 0.0085 3.5757E‐ 04 3.4316E‐ 04 3.2933E-04 0.0092
15 15。2569 0.0042 3.5536E-04 3.4095E-04 3.2713E‐ 04 0.0047
16 17.0530 0.0019 2.7908E-04 2.6519E-04 2.5199E‐ 04 0_0010
17 10.0562 0.0395 2.7798E-04 2.6410E‐ 04 2.5092E-04 0_0■ 7,
18 18。 6876 0.0009 2.9405E-04 2.8000E― ()4 2.6662E-04 0.0013
19 24.6050 0.0001 2.1184E-04 1.9909E-04 1.8710E-04 0.0003
20 22.1787 0.0002 2.4856E-04 2.3510E-04 2.2237E-04 0.0009
21 20。4227 0.0004 1.8071E¨ 04 1.6876E… 04 1.5759E-04 0.0012
22 16.3726 0.0026 1.8079E¨ 04 1.6883E‐ 04 1.5767E¨ 04 0.0022
23 23。7450 0.0001 2.0149E-04 1.8899E-04 1.7726E_04 0.0001
24 26.8576 2.1241E-04 1.8273E¨ 04 1.7071E-04 1.5949E-04 1.1863E-04
25 27.3281 1.7062E-04 1.6649E¨ 04 1.0704E-04 9。8227E-04 4。4200E-04

０
０

，
／



諄 |口≦どう」Jリメ
|コl」 び メ

|タリ

"丼
碑 Ⅲ メ 亀J島 れ |♪

亀

“

ィデ覇イ:二

:」ゞ
`と
■ 5`l―
“
びじ

n

1

t Real Bayes(c= l) Bayes(c=2) Bayes(c=3) EB

1.4884 0.0617 7.9112E-04
-i 

12191-.-01 ' ".5{898-0'l
5,9216E-04 0.0014

2 2.0107 o.0028 6.4619E‐ 04 6.1859E‐ 04

3 2.7911 2.7513E‐ 04 6.8054E‐ 04 6.5484E‐ 04 6.3012E-04 5.2097E-04

4 4.1302 tミ 4`F_01」 4.3928E¨ 04 4.0459E‐ 04 3.7264E‐ 04 5.3093E-014

4.4494E‐ 04 4.1335E-04 2.6694E-010
5 3.6157 1。1986E-010 4.7893E‐ 04

6 5。7`29 9.5823E‐ 028 3.2003E‐ 04 2.8557E‐ 04 2.5482E‐ 04 6.9922E‐ 026

7 5.4399 1.1900E‐ 024 3.0232E-04 2.6823E‐ 04 2.3799E-04 4.0587E‐ 022

8 5.5000 3.2636E‐ 025 2.2443E‐ 04 1.9328E‐ 04 1.6645E‐ 04 4.4641E‐ 023

9 4.6328 1.0033E‐ 017 1.1109E-04 8.9173E‐ 05

10 5.3775 4.4869E‐ 024 1.6577E‐ 04 1.3851E‐ 04

ｎ

一
１
＾

t Real Bayes(c= l Bayes(c=2) Bayes(c=3) EB

1.0774 0.3259 9.0855E‐ 04 9.0508E¨ 04 9.0161E‐ 04 0.3644

2 0.8696 0.5537 9。4765E‐04 9.4561E‐ 04 9。 4358E‐04 0.5198

3 1。1084 0.2962 8.9830E‐ 04 8.9446E‐ 04 8.9063E-04 0。3443

4 1.6202 0.0328 7.0454E-04 6.9474E‐ 04 1
0.0442

1.6844 0.0229 6。 9867L‐ 04 6.8872L-0■

6 1.6735 6.8725E‐ 04 6.7702E‐ 04 6.6694E‐ 04 0.0446

7 1.9012 0.0059 5。9134E‐04 5,7905E‐ 04 5.6700E-04 0.0436

8 1.7989 o.0116 6.0605E‐ 04 5。 9404E‐ 04 5.8226E-04 0.0441

9 1.8559 0.0080 6.5152E‐ 04 6.4045E‐ 04 6.2957E‐ 04 0.0439

10 1.8124 o.0106 5.1194E‐ 04 4.9841E‐ 04 4.8524E‐ 04 0.0440

2.1322 0.0011 4.9325E‐ 04 4.7949E‐ 04 4.6613E‐ 04 o.0017

12 2.2819 o.o003 4.2328E‐ 04 4.0897E‐ 04 3。 9515E-04 o.o0018

13 2.2920 o.0003 3.8524E‐ 04 3.7082E

14 2.2534 o.0004 4.0529E‐ 04 3.9091E‐ 04 3.7704E‐ 04 0.00021

15 2.1298 o.0012 3.5483E‐ 04 3.4012E― ()1 3.2660E‐ 04 o.0018

16 2.6226 1.5658E‐ 04 2.7935E‐ 04 2.6546E‐ 04 2.5226E‐ 04 7.9014E‐ 04

17 2.7355 5.0525E-05 3。 1965E‐ 04 3.0539E‐ 04 2.9177E‐ 04 3.3270E-05

18 2.8639 1.3082E‐ 05 2.3698E‐ 04 2.2372E‐ 04 2.1119E‐ 04 2.7001E‐ 05

19 2.5656 2.7169E‐ 04 2.6610E‐ 04 2.5238E-04 2.3936E‐ 04 1.5096E‐ 04

20 2.5267 3.9235E-04 2.5379E‐ 04 2.4025E‐ 04 2.2743E‐ 04 2。 1446E‐ 04

2.8448 1.6057E‐ 05 1.3755E-04 2706[:‐ 01 1 _…

22 2.8276 1.9295E‐ 05 1.9328E‐ 04 1.8098E-04 1.6946E-04 1.1852E-05

23 2.6547 1.1413E‐ 04 1.6382E‐ 04 1.5239E-04 1.4175E-04 4.7014E‐ 04

24 2.9652 4。2865E‐06 1.9432E-04 1.8199E-04 1.7046E-04 4.3117E‐ 06

25 3.1421 5.5148E-07 1.4469E‐ 04 1.3393E‐ 04 1.2396E-04 2.9651E‐ 07

79
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2008`7● 」ゝ|`19、 1ヽ ^H ii)-X*Jl eJr 4l+-

神 押 1増lo凸 |ジエ園 lLミ 11出ぃ ン L井 ■ ↓伴 :4-」J→
1 `λ=1`0=o.5`11,=1`ソ =2` L:=1`α =1 し

リメ 1旭 |さ 山り 出 lLミ‖山い ン L」■ が ι需:5-JJ■
1`λ =2`0=2`14/=10`ツ =2`u=5`cx=2L工L

♂ 1出・ メ |´ 血 ご国 |い 4‖ 1ヽ戸Lcル "|,いJ遜 1ヽ 』 甲り|‐ ｀｀・ 」X酔

出卜11■ .・ yl

:い |

口脚 |コ |」勢 リム ぃり卸脚 IJ」 ギ脚 1勢 リユ ぃ ち団IJゝ ぃ -1
勢 Jム J許

…

J‐ りdり」 lo即 !Lミ ‖凸ぃ ン L井 許 J41r yぃリ
.～口 IFtts t l織tも !Lミ 〕6い ン L脚 評 ぴ

|♂響 もり出 ニツ|メ じゎ コ |

●L Ⅲ JⅢ 国 1押メ |コ |。 評 」 1甲メ リ|´ 出 Kげ メ 1勢 リム 評 J-2
´
ミ`lJe工 JI。界 ― し 勢 ■ル |ン よ腱 |ゝメ ノ」 |ぃ デ 脚 1勢 甲井 J

び うメ
IJもIL“ 工 |、1^11びjメ じ上 」 ム`こッIJク」 |ム 、|^_ぃ |、 い

♂ Jylびjメ |

●勇ツ」夕ゃ」(Jemγ)工 |メが、ttJ J Jメ |｀ミ1^礫ひ― |夕ぃ おしごJyl
甲ル IⅢ腱 Yいメ分 いコ彎 |ゝりι・ 1｀ ]ギ ム_ぃ日1珈」 中 口 |ごうメ |`り いゝ い

.J口 1勢

`ソ =2`L:=1`α し 1ヽ・

ノコ | Variance
(Bias)') MSE

10

Bayes(c:l ) 4.59154E‐08 0.2467227 0.24672273
Bayes(c:2) 4.81605E-08 0.2467419 0.24674202
Bayes(c=3) 4.96131E‐ 08 0.2467596 0.24675961
EB 0.122625334 0.0008132 0.12343852

n ,」 | Variance
(3ノ
“
)2

MSE

25
Bayes(c=1 5.35626E-08 0.0861505 0.08615058
Bayes(c=2) 5.58012E-08 0.0861522 0.08615224
Bayes(c:3) 6.57135E-08 0.0861538 0。08615386
EB 0.065417973 0.0006845 0.06610147

14/
`ツ =2`u=5`cx=2

n ,」 | Variance
laios)' MSE

10

Bayes(c:l ) 0。36499E-08 0.0004089 0.00040904
Bayes(c:2) 5。45024E-08 0.0004092 0.00040926
Bayes(c:3) 5.46637E‐08 0。0004094 0.00040949
EB 0.000541750 8.48305E-06 0.00055018

n ,」        | Variance (ai^)' MSE

25

Bayes(c: I ) 6.31293E…08 0.0200411 0.02004116
Bayes(c:2) 6。43707E-08 0.0200414 0.02004155

Bayes(c=3) 6.56103E‐08 0.0200418 0.02004187
EB 0.018328677 0.0004346 0.01876332

80



dJl 1-1s ej-Ct U-rJl iJlJ J+J+ill -'*l -* -p"'i 4l+iJ+i fu-lti. Ll;

!.ru

Jli. d- j.-ail ;ls (c:l) ai- i ;* JrL .ll r+: i'idl eJ+- ' ik:' J.l atc Jis'! -3

*.1", "r.rs-icLtti-e , (c:3) its; x -,,'L .r cJ"alt t:-a3 (c:2) tl\- 't' i
.U.iJl cJ--r-.;* l-Ji^l

-,rqj dii'oJrillr i,+i$-ll LlJ, ll iJl.r p;s .ll .+-r ( 3)'( 2) lJjt:+lt d i+St :*r' -4
.t;1.&ll .l+il'll #

tr\;j ;l .+-r (5),(4) J:r+lr d ipt-:tr '-'3 '-'1;:!J1 ..J' J"-ll e+ i: ;!J-: -5

.11.ill r-rt -,-.,y" !-r-k, t'-,r!"lf il ''jYl: iJt^ll 
"']'ijl 

# Jr J'J k'l'

lall

1. Arfken,G.,,the Incomplete Gamma function and related function
,,,math .methods for phy'sicisists. 3"1 .'c1 .Orlando.F[-:.\cadernic

press,Pp.5 65 -57 2,(1 985)'

2.Car|in,B.P.,andT.A.Louis,''BayesandempiricalBayesmethods_-,
For data analysis"' CRC press' chapman and Hall'

London,U.K(2000).
3. Charles, E.E., "An introduction to reliability and maintainability

engineering ", New York (1997)

4. P-ensky, M, "Ernpirical Bayes estimation of the scale parameter

", Math. Methods statist , 5,3 1 6-331'( 1996)

5. Penskaya, M.Y ',Ageneral approach to empirical Bayes estimation''

statistics, 29, 6l -80'( 1 997)

6. pensky, M. and iingh, R.s. " Empirical Bayes estimation .of
reliabilityClraracteristicsforanexponenti.^l|Til>
" the Canadian Journal of statis tics' 27 ( 1 ) ' l 

27 -136(1999)

7. Richard J.B.and Michael. "Monte Carlo estimation under Different

distribution using the samesimulation",Technometrics,2g (2), 153-

156''(1987) ,. - c, ^-rDL^++a^.^,o p K 'rr ' ':al
8. Tyagi R.T, Kumar S', andBhattacarya B'K'"'parametrlc emplrr(

Bayes to Jiuuitiry analysis for the geometric life model".

mitroelectron . Reliab' 9, 127 | -1282(1992)'

g. Stacy, E.W'; A generaiization of the gamma distribution ", the

Annalsofmathematicalstatistics,33,llST.|192.(1962),
lo.Tze Fenli, "Empirical Bayes approach to reliability estimation of

the exponential iistribution "IEi,-E. Transaction on Reliability' 3(3)'

233-236(re84).
urs $j!Buy." ,trtt- dJl-;.i o J# 4+JJ+i ij,llL"r t, }'+ n;ru 't5'quJl-'l1' 

..COOqi+-r";*Jr A'-\Jl' ;:ul t*ls' Jt6"'sr- iJL-;"pUl
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・
メ」1毬 _メロlr井 戸

2008'7.23‐ |」メ きジt‐ 20()816.ヽ 1ヽ置壺ごジL

ABSTRACT
For studying like rainfall distribution, 、vere base on high resolution of

observation metcorological data, because its represent as back bound for human

beings.Although rainfall in lraq has extremely variation for both iength scale and

tirne even in same season.there al・ e diflヒ l´ent caL:SeS()β  rai!l fh‖ s` but the tinle scric、

is one ofthe powcl・lill analysis inct1lods to diagllosc thc railllaH anolllaly. 1｀ he goal

of this research is dctrained thc ycars that have abno!‐ lllal rainfall. 
′
「 hcrc are t、、

:o

main ways:flrst one,which is detcrnlined the anomaly rainfall year by subtraction

mean rainfaH ycars(1940～ 1970)from particula」 y rainfaH.The result shown that

Baghdad and Mosul stations are most abnorrnal valucs especiaHy in 1945, 1947,in

October values were approxiinately near to zero in aH stations ,except in Mosul

station the values、vas huge abnorinal. The sccond, by conlpare bet、 veen monthlゝ ′

rainfalls for four inain stations in lraq fbr tinle pcriod il・ onl(1961 to 1970).′ l｀hC

results explain ho、v coherent phase in May and the maxiinum value appcar in April

with the(150 mm)and minirainfaH in May approach wnh zer。 .

桂 刈 |

げL.fメ 」|も」 IJ撼 い ヽ■ L亀 `凸
|ム ■ り 1出Lい ¨ lLll υLL.ソ IJ‐ jメ Llυう01

■りJ´ 許 出 `´L.り lJ Jlく ^h凛井 」 |。上 げ
|ジ 出 麒い Jメ |´ JtLソ IJン ■ メ |

げギご」山■」lひLり
`メ
|二|メ 凄 りlι止 Jこ Nり JL^ソ |ぬL」 3増工 甲ぃ |」LJ`エ リ |

'■
飩 井』出り̀与脚|メ リしソIJ井 ゃ」 メ■ヽふシ■即り。年興|メ リしソ|

Ⅲ ひ (1940-1970)り lLγ l出い 」JLこ メ &メ 諄 ス響 脚 1メ Jふ VI出 卜 、≦ メ
畢 メ 戸 い

山_撃 ♂ |□
Lヽ ^‖ バ |ひ 出 ヨメ |り J■ ムLヽ ^」 い で 日 し.評 |ひ ム‐

け ´ 峰 メ メ
」 |い も メ ♂ 、ふ JJ'loメ メ 静 り̀ 1945,1947麟

出 ♂ L‐■― J

ヽ丼 」 IJLソ

“

亀 υL」いい じ .3ナ■ 年 ■ 丼 戸 出じ■ ル メ |ム
Lヽ ス
´
|工 L出 lL、 ^‖

メ ♂
4■t」IJユ |ご国 13■り`(1961-1970)絆 L8うどい な Lぅ も脚 JJメ |´ 島

lL｀ ^ご夕 j
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」 |
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メlL^いい =Lり い ´リツ1許 許 も1響|〕メ いいいiン )熱出もリ
`ニ
メ」」|メ」|ヽメげLic■ 仁」≒ご≦び争J`[l]1胡、ミム

～
Jメ詢」■り」ヽス1

Ⅱ ■ |■メ 1寧口 ]|ぃ 出 ゃ L卸 Lり
`ち
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ABSTRACT
La Nina is one of the atmospheric phenomena that internationlly concerned and it
can be predicated in a good way, it effect increases to cover all the world. Thus, to
know the effect of this phenomena on the climate system over middte east by
studing it with certain climate variables. We chose potential temperature of the two
levels 500,850hpa, of the ECMWF data.the results shown that, La Nina is different
ElNino, its effect on potential temperature in winter over north of middle east and
arab gulf region, the potential ternperature values decrease, in dilferent rato in the
two leveles 500, 850 hpa, in Surnmer, the effect of ENSo is very limited on
potential temperature it is very close to normal case.(years which this phenomena
didn't happened)' 
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