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ABSTRACT
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:ft臆濯霊:亀翼:」蕊::器1瑠脹1腔鮮pressure,03.0.Oo3ilnpaired

m∝abdc sy週Юme Hsk輛■demogmphc dmmd面山cl」
庭雷;Li竃麻魔:盤I椰織  鯖榔冊寵解柑胤i翻
鵡 織
crosclerotic complicatiOns

o bc assOciated 、vith this
h metabOlic syndrOme frOm Baghdad city,(40)male and

皿rttt棚里辟ぶ審撫罵凛1融蓋猟質投 llil里 1lflifl漁:|:leasurement,hル enty sutteCts apparently healthy cOitr01
grOup as a cOmparttive study was suttected to the same invcsugadOn.

Thc aim Ofthis study is tO describe the assOciatiOn Ofthe mctabOlic syndrome with

agc,scx,B、41,and Other risk factOrs
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INTROPucTION           ~Metabolic syndrome deflned as a clustering ofmultiple risk factOrs which

include insulin resistance                     lre a key cOntributOr to

the deve10pment Of meta                      
〕1。f triglycerides, 10w

leve1 0fHDL―C,as well a〔
                  )revalence OfmetabOttc

syndrOme has increascd w                     from 19.6%in 1998 to

32.4%in 2009,accOrding to the NutritiOn ExaminatiOn survey OHANES)
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tl] In fact, the number of people with metabolic syndrome seems to

increase as we get older. People with metabolic syndrome have a tendency

to be overweight, especially around the abdomen having an "apple shape.

Individuats with metabolic syndrome may display some of the clinical
features associated with an increase in the production of insulin. They can

have an increased incidence of skin tags, begin raised growths of skin that

usually appear increasingly on the neck and back. In addition, they can

exhibit ctccrnthosis nigricuns. Consistently, high levels of insulin are

associated with rnany harrnful changes in the body prior to its rnanifesting

as disease including chronic inflammation and damage to arterial walls,

decreased excretion of salt by the kidneys play cystic ovarian syndrome [2].
In recent decade, there has been increasing interest in the role of endogenous

glucocorticoids such as cortisol in the pathogenesis of metabolic syndrome.

Cortisol regulation normalizes the influx of the free fatty acids to liver and

by also the hepatic insulin resistance. This improvement in insulin action in

the liver ameliorates the negative casqued effects of insulin resistance and,

as a secondary effect, the peripheral insulin resistance improves. Cortisol

regulation inhibits both the lipid accumulation in visceral adipose tissue and

the release of free fatty acids to the liver and by these mechanisms a

reduction of both visceral and peripheral adipose tissue mass occurs. [4]
problems associated with rnetabolic syndrome develop over time and

usually worsen if left untreated. The exact cause of metabolic syndrome is

unknown. It is frequently influenced by diet and lifesfyle, but also seems to

be genetically driven. As stated, many features of metabolic syndrome are

ass6ciated with "insulin resistance", which causes cells to lose- their

sensitivity to insulin. It is now used specifically to define a constellation of
abnormaiities that is associated with increased risk. The development of
typeZdiabetes and atherosclerotic vascular disease. Now, it is believed that

tirl progression from visceral fat to increased tumor necrosis factor alpha

(TNF o; to insulin resistance has played a role in the pathogenesis of
metabolic syndrome [5]. The exact mechanism of the complex pathways of
metabolic syndrome is not yet completely known and the path physiology

is extremely complex and has been only partially elucidated. Most patients

are older, obese, and sedentary and have a degree of insulin resistance; stress

can also be a contributing factor in addition to the genetics [6]. Metabolic

syndrome was defined according to ATP III guidelines (14) with the

pi.r.n." of at least three of the following: 1) tbstin-e glucose >6.1 mmolll,,2)

waist circumference >88 cm (women) or >102 cm (men), 3) systolic blood

pressure >130 rnmHg or diastolic blood pressure >85 mmFlg, 4)

iriglycerides >1.7 mmol/l, and 5) HDL cholesterol <1-3 mmol/l in women

or <1.04 mmol/l in men.

MATERIALS AND METHODS
Samples were collected from patients with type 2 diabetic mellitus of

Al-Yarmouk Teaching Hospital- Baghdad during the period of (June
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According to Sex
Malc Diabetes Controls P -values

Mean +SD Mean+SD
FBs(mmoν l) 10.47±3.02 5.24± 0.85 0.0001*
UriC aCid(μ mO1/1) 286.90± 72.31 227.90±30.65 0.0001*triglycericleslmmLoli) 1.69±0.75 1.58■0.21 0.663

Cholestero(mm6i7i) 5.18±0.96 4.92■0.64 .416

HDL‐c(mmo175 1.01■0.14 1.26±0.o7 0.0001*
堕 mmOν l) 3.41± 0.89 2.96±0.64 0.139

―

g/ml) 183.06± 22.13 67.40■ 4.90 0.0001*
Female

#■″0ヽ 11111lυ Vリ 10.71±3.15 5.52± 0.59 0.00011
J [lC aClatμmO1/1) 284.02± 669, 233.30±28.69 0.024*
J面」yCeⅡ des(mmOνり 1.76± 0.69 1.51■0.15 0.269

…

Kmm01/5 4.79±0.64 0.141
HDL―C(mmo1/1) 0.99■o.14
I

1.33±0.07 0.000
セνル~し、1111口 0″ リ 5.52±0.95 2.78±0.63 0.025*
y望 1し,01ヽHνmり 2t5.80+57.07 69.40± 5.93 0.0001*

Vol.25,No3,2014

2012-Januav 2013).A tota1 0f 80 sutteCtS Were c911ected in this study,

80 cases(40 male&40 fcmale)age between(40-70)yearS.AI serum
patients were collected with their agrecnnent and they 

、vere selected
randonlly.

A total of 30 healthy volvnteer's age between(40-70)yearS served as a

control group was alsO included in this study.

Sample COllectiOns:

Ten milliliters(10ml)VenOus b100d was Obtained after a 12 hOur
fasting periOd.The b100d transferred tO p01yethylene plain tube.serunl

mmメeW器 oЫ」ned b治
翻
・
冊驚乱ぎ翼

=mぉ

r5mh.Hemdyttd
samples were discardeく             )d and frozen at(_8° C)until analysis. Fasting serum gluCose concentrations, uric acid,

cholesterol have been ineasured by enzymatic OxidatiOn in the presence

of oxidase reagent. LDL― C, vLDL cOncentratiOn can be calculated
mathematically from total chOlesteЮ

l.Detelmination ofcOltisOl hOrmOne
by enzyme linked immunOassay(ELISA)[7].

RESULTs AND DIScusS10N
Result in table(1)Shown(a highly signiflcant increase(p<0.001)in the

levels Of FS3, uric acid,IIDL ;chOlesterol and cOrtisOl h011110ne in

patients as cOmpare tO cOntrol groups while in a female although there is

stiH nOn― signiflcance in age groups, chOlester01 and triglyceride(p>

0.001)yet LDL― chOlester01 was fOund tO have a signiflcant changes

躍llittl篇猟棚轟lwh[桜よ器futtL肌∬篭
PllrOl gpup。 .

I?:1,:: f::."^,*:nT-*rr 
parameters in rype 2 Diabetes Meuitus and control
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The risk factors associated with metabolic syndrome

able2 Number and Percent of Complication in Type 2 Diabetes M
Complication state number Percent 7o

hypertension 40 32

Cerebrovasculer disease 13.6

nephropathy 10.4

Gout,osteomalacia 10 8

Noaman

leHitus

ヵ
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Table 3: Distribution of Diabetes and Control Groups According to Age Groups in

Male and Female
Male age(year) Diabetes Controls P values

number Dercent nuntber percent

40-44
つ
４ 5 1 10

0.61045-49 6
つ

´
20

50-54 7 17.5 J 30

55-59 27.5 1 10

60-64 10 25 1 10

<65 4 10 2 20

lヽean ttSD 56.154±6.86 54.50± 8.61

Female age(year)

0182
40-44 4 10 4 40

45‐ 49 12.5 1 10

50-54 20 J 30

55‐ 59 7 17.5 1 10

60-64 9 22.5 l 10

<65 7 17.5 0 0

Mean *SD 56.10± 8.38 48.70上 6.65

Table 4: Distribution of Type 2 Diabetes Patients and Control Groups According to

Height, Weight, Systolic glood Pressure, Diastolic Blood Pressure in Male and

Female
Male Diabetes Controls P values

Mean *SD Mean ttSD

Hcight(cm) 169.18± 5.32 175.30± 6.07 0.003*

Weight(kg) 91.03± 8.72 77.70± 6.07 0.0001*

BMI 31.74± 1.51 25.25± 0.49 0.0001■

SBP (mmHg) 158± 10.67 122±2.58 0.0001*

DBP(mmHg) 92.25± 3.19 82±2.58 0.0001*

Female 163.32±5.53 166.40■ 24 0.094

Height (cm)
Weight(kg) 87.82■ 9.28 69。 90■3.4 0.0001*

BMI 32.83±1.54 25.23± 0.7 0.0001*

SBP (mmHg) 154。 25± 10.59 122.50± 2. 0.0001*

DBP (mmHe) 91.38±2.26 82.50±2.6 0.0001*

Metabolic syndrome affects 44oh of world population older than fifty
years and ttle greater percentage of women [5]. The age dependency of
ihe syndrome prevalence was seen in most populations around the world

[8], and this fact was clearly noticed in this study as it was found that risk "'-

factors of metabolic syndrome are raising with increasing of age in males '!
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and females (table 3). Significant elevation of the body mass index,
systolic and diastolic blood pressure, in both male and female as it is

- noticed in this study (table 4), is another important key feature of the
syndrome that reflects the fact that the syndrome prevalence is driven by

- the strong relationship between central obesity and BMI, as such patients
retain the ability to secrete some endogenous insulin. Moreove r, a type 2
diabetic does not need treatment with oral medication or insulin ii ihey
lose weight or eat under control [8, 9]. Obesity also increases risk factor
of diabetes and hyperlension and has been shown to lead to glomerular
hypertension and hyper filtration [10], in addition to the fact that diabetes
accelerate atherosclerosis which can lead to blockages or a clot and lead
to high blood pressure [11].These conditions independently and together
with hyperglycernia increase the risk of heart disease, kidney disease, and
other blood vessel complications [12], and this was shown clea.ly in this
study (table 2). High serum uric acid which was noticed here ltable t; as
a novel risk factor for type 2 diabetes may play apathogenic role irrit e
metabolic syndrome and considered in the diagnosis oisu"h condition
[13-15]. Fructose rapidly raises uric acid u, u .o.rrequence of activation
o f fructokinase wit]1 tTf consumption, intracellular iho sphate dep I eti on
and stimulation of AMP deaminase and so adenori.r. -onophosphate[16]' In metabolic syndrome sucrose elevation will lead to high
triglycerides levels which induce visceral fat and lead to induced tumor
necrosis factor alpha (TNFo) which possibly trigger cell signaling by'-*1-r interaction with TNFo receptor lead to insulin."rlJu.r.. (l) and then to
gyslipidemia with reduced HDL-C and increased LDL-C as it is noticed
rn the present study (tablel).
Lastly significant rise of cortisol hormone (tablel , attributes to the
prolonged stress, can be an underlying cause of metabolic syndrome by
upsetting the hormonal balance of t[e hypothalamic-pituiia.y-adrenal
axis (FIPA-axis) resulting in glucose and insulin level raises which causeinsulin mediated effects on adipose tissue, ultimately promoting
visceral obesity, insulin resistance, d-yslipidemia and t yp.rt"nrion ttZ].

CONCLUSION
Metabolic syndrome is increasingly associated with age, sex, BMI, and

other risk factors. A healthy lifestyle, with exercise, rest, vitamins, and, a
good diet, can slow down the processes described above and lower
cortisol levels.

[r] Fernandes J.and r"r*..]H11fil:3?r r",uooric Syndrome and
individual criteria in college students, J. Am coll Hlth. + (sly:: L3_321,. 20tt.

t2] Sattar N., Gaw A., and Scherbakova o.,"Metabolic syndrome with and: without c-reactive protein as a predictor of coronary heart disease and
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Assessment of the Ability of Fungi Isolates Bipolaris
hawaiiensis and Emericella nidulans Isolated from Soils

containing Petroleum waste in the Analysis of crude oil.
Hcbba F. Deli
AL-Mustansiriyah Uni., College of Science, Biology Dept.
Received 17 13l2014- Accepted I I I 5l2O14

4,4)lill
=jlluriJJjJl ,EntericellanichrlanssBipolarishawaiiensis.citJr.LillirJ$f ,-.tu1.,,1

Gas jle iL-l-:rr a-l!=: ; dJl ,rtJl ldll ,rtr<;1 .} k+iiE u. g-r-:.ll ,Jlsll rilL ajJiJl
r lr il-.vLr =t ilrr!L:yr & ,(cc/vtS) chromatography/Mass Spectro*"iry
.x.Jlyll *J. apt 36.7 _s27.5 *8, i.,;rllrJ._-illIaJt 6^.:,ril. ,.,1-.r..1 .i p,Cn).rrUf,
5 L;il1 ,rl.,<;'; , ;Jr;Jl 4 Entericelkt nidulans j Bipolaris hawaiiensis dxjl_yll >s 3ia-rr_rfr
J'till dl- .JJsJlJ.ni! airul jstll ,-r 6113l! o{;r ora d:ril .}p ds.tu-i,-litr ,t ld,cnll il ,etj.Jl liill .r-C 4+Jl+ .s-_t_./l t-5ll _lc, l:t.:. I ,J .ill a,-,j &l Bipotaris hawaiiensis
,;o 'o:l;'t..)l ;-ds-l LIJJI ora (f_r+ll .JlCl _1, . ;.,i:.l1r l._-{Jl L;ill _ 1.0, f_ 6.0 FGR 4^jr
dnFll $rlli:Lcli , Emericella iidulanssBipolaris hawaiiensis .c,qrurrr- uJ,lr rra

.e+:l_tlS_t_,r+ell,:Li3LJl,rlr< ;r,

ABSTRACT
Tr'vo fungal species, Bipolaris havvaiiensis and Emeric'ella nidulanr were isolated
from soils contaminated by refined oil, were chosen to detect their ability to
decompose samples of crude oil, which analyzed by Gas chromatography/Mass
Spectrometry (GC/I\4S) instruments, on the sotid media based on fungigrowth rate
(FGR) in the medium. The oil samples were selected from the moderatJ uio tigt t oit,
which have 27.5 and 36.7 API respectively. It was clearly that both Biiolaris
hawaiiensis and Emericella nidulans have the uUif ity to decompose oil, but this ability
differs. It is worth to mention that the selected isolaies of species were took gradually
away from the refined oil pollutant center. As a result, to the growth .ioiu, thl
Bipolaris hawaiiensis_recorded the highest growth rate for the two crude oil types.
The value of the FGR reached 6.0 cm and 1.0 cm for the Moderare and Lighi oil
respectively. While Emericella nidulans have 5.5 and 4.8 cm to the Moderate and
Light oil respectively. This study shows the possibility of taking advantage of thesefungi types, Bipoloris hqwaiiensis and Emericella nidulans in bioremediation and

IN
Petroldum (oil and/or gas) is a natural product, generated from organisms
that long ago used sunlight as their energy source through the process of
photosynthesis. Petroleum like all fossil fuels primarily consists of a
complex mixture of molecules called hydrocarbons. In large
concentrations, the hydrocarbon molecules that make up crude oil and
petroleum products are highly toxic to many organisms, including
humans [1]. The oil industry inevitably generates large quantities of fatty
and viscous residue called oily sludge, which are formed during various
production, transportation, and refining processes. pollution that caused
by petroleum and its derivatives is the most prevalent and widespread

7
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environmental contaminants adversely affecting human health and

posing environmental problems [2].
The optimum logical method to displace ecological pollution with
hydrocarbons is by using the microorganism; the decomposing of
hydrocarbons relies on oil fype and microbial species t3]. The

microorganism that capable of degrading the hydrocarbons is, in general.

bacteria, which is effective in water environment, lvhereas fungi effective

in land [4].

MATERIALS AND METHODS
Petroleum waste-contaminated soil samples were collected from a

subsurface gas station and car repair Garage located in Al-Qahira,
Baghdad, Iraq. The soil in this sample area was chronically polluted with
Petroleum waste for at least fifteen-years.l0 soil samples were collected
randomly within a3,5 and 10 m blot and transfer by sterile spatula into
a sterile polyethylene bag and taken immediately to the laboratory.
Further, stones were removed from the samples and soils were

homogenized through a 2 mm sieve. For isolation of the indigenous

fungal population, 1 gm of soil sample was aseptically transferred using

a flame-sterilized steel spatula into a sterile test tube containing l0 mL of
sterile distilled water. This gave a 10-r dilution, and subsequently, three-

fold (l0r) serial solutions were prepared from the 10-t dilution. Diluted
samples (1 mL) was poured on Potato Dextrose Agar (PDA) plates,

prepared according to the manufacturer instructions growth of fungi.
Chloramphenicol (500 mg L-r) as an antibiotic to inhibit bacterial growth
was added to media after sterilization [5]. Then, the plates were incubated

at temperature 28 to 3loC for 48 hrs. or more depending on the rate of
fungal growth. To obtain pure cultures of the fungal isolates, fungal
cultures were aseptically subcultured into fresh plates and incubated until
the fungus began sporulating, while, water agar prepared by dissolving
20 gm of Agro media in 1000 ml of distilled water. This solution
distributed into conical flasks with 100 ml, sterilized by autoclaving
(l21c"ll5 psi for 15 min.), Then, 20 ml of crude oil added to each flask

[6]. Finally poured on Petri dishes and leaving them to solidify. The

isolated fungi from petroleum waste contaminated soils (diagnosing

according to[7,8]) added to the Petri dishes in the form of 0.5 cm disc

diameter from the tip pure culture (age 3 days), the samples incubated at

room temperature (28- 31'C) for 20 days. Depending on the rate of
growth, the FGRs were calculated in two dimensions of Petri dishes

diameters. As a complementary, two samples of oil were analyzed by

GEOMARCK RESEARCHES INC. in USA, to obtain the percentages of

4
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the organic components. The Geochemical Summery Sheet (GSS)
abbreviates the results to get benefit of its data. The two oil samples have
been taken from Iraqi oil wells in south of Iraq. As shown in Table 1, the
samples were light and moderate, which have 36.7 and 27.5 API
respectively. The GSS gives many data such as the percentages of
saturate, aromatic, nitrogen, sulfur, oxygen, and phaltene. All these data
are important to evaluate the fungi ability to decompose the crude oil
types [9].

｀
ablc Sorne Parameters Obtained from GSSI-10

Vヽe‖

name
API
Gravity

%<C15 %S C15+
Saturatc

C15+
Arolnatic

Canonical
Variable

Zb 24a 36.7 53.9 0.94 -27.46 -26.98 -2.07

Ru 228b 27.5 35.9 2.26 -27.84 -27.6 -249
u Zb 24: the well number 24 in Zubair oil field southern of Iraq.
b Ru:228: the well number 228 in South Rumaila oil field southern of
Iraq.

RESULTS AND DISCUSSION
Two fungal isolates, Bipoloris hawaiiensls and Emericella nidulans

were isolated from oils containing petroleum waste, the mode ofthe fungi
growth in Moderate oil and Water agars shown in Figure l. It indicates
the differences between fungal growths, which were vari ant. Bipolaris
havaiiensrs has the highest growth average on the 20 days with growth
diameter 6.0 cm, while Emericella nidulans shows growth rate on the 20
days with growth diameter 5.5 cm Table 2.The growth mode of fungi in
Light oil and water agar shown in Figure 2.It illustrates the differences
between fungal growths. Bipolaris hawaiiensls (Figure 3) has the farthest
growth on the 20 days at a growth diameter of 7.0 cm. whereas
Emericella nidulans (Figure 3) has the lowest growth on the 20 days at
growth diameter 4.8 cm Table 2. Bipolaris howaiierzsrs in both moderate
and light oil shows hyphal growth with no sporulation, while Emericella
nidulans appears hyphal growth and sporulation. The sporulation
diameter recorded 4.5 cm and 4.0 cm in moderate and light oil,
respectively. This study shows that the two fungi, Bipolaris hawaiiensis
and Emericella nidulans, which were isolated from oils containing
petroleum waste, have the ability of biodegradation of hydrocarbons and
utilize it to build the cellular molecules, especially, Emericella nidulans
that show ability, not for growth only. However, for sporulation, the study
of [11] illustrates that Penicillium spp., Aspergillus spp., and Rhizopus
spp., which were isolated from watery environment; were able to
biodegrade hydrocarbons. The study of [12] exhibits that fungi were best
breaker down than bacteria. The study of [13] found that organisms break
down hydrocarbons and use the energy to synthesize cellular

9
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components. After being completely broken down, the reaction releases
carbon (IV) oxide, water and energy used to create cellular biomass.

Figure l. The Growth Pattern of Fungi in Moderate Oil and Water Agar

Tablc 2:The Growth

Figure 2: The Growth Pattern of Fungi in Light Oil and Water Agar

Of

ヘ
Pattern of Fungi in Moderate, Light Oil with Water A

Fungi
Grorvth Diameter

Moderate Oil Light Oil
Bipolaris hqwaiiensis 6.0 7.0

Emericella nidulans 5.5 4.8

10

Emericella nid u la ns

8

6

4

2

0

Bipola rishawaiie nsis

⌒Ｅ
じ

』
ｏ
“
ｏ
Ｅ
理
０

一
■

■
一
３
８

ｏ

●
一

一一・一一一一一一一一一一一一一一一一一一一一一一一一一一・一
　

．．．・．
．．．．一一一一一一一一・一一．・一．一一
一

一

ｎ

一　

ａ

●

ｕ
ｄ
ｎａｅＣｅｍ

Ｅ

一̈一一一一一一一一一一一一一一
一．・一一．一一一一一一一一一・一・一．■
．一一・・一一一一一一一一一一一

６

・
９

８

７

６

５

４

３

２

１

５

・
５

５

５

一
５

５

５

５

５

５

一一一・・一・一十一一一二̈一「一一「一̈一一一・・



AI- Mustansiriyah J. Sci Vol. 25, No 3, 2014

Figure 3: a. Bipolaris hawaiiensis ,b. Emericella nidulans

CONCLUSIONS
The ability of using fungi instead of chemically compounds, opened new

line in bioremediation and decomposition of hydrocarbon pollutants. The

fungus Bipolaris hawaiiensis and the fungus Emericella nidulans showed

the ability to decompose samples of crude oil, in the solid media based

on fungi growth rate (FGR) in the medium. The oil samples were selected

1

/
／
／
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from the moderate and light oil, which have 27.5 and 36.7 API
respectively. The fungus Bipolaris hawaiiensrs recorded highest growth
rate (FGR) of hyphal growth only, in both moderate and light oil.
Whereas, the fungus Entericella nidulans showed the ability for hyphal
growth and sporulation.
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precipitation depending on the categories that were selected using the (Panoply)
program. The values were carefully tested for errors.

The data of the selected parameters were plotted using GrADS program for
forecasting region and took the values ofgeopotential height and check the produced

maps for two times (0600, 1200)GMT. geopotential maps gave a significant
indication and the axis of trough was very useful in forecasting precipitation if it lies

between Cyprus and Crete islands. The relationship between precipitation amount and

geopotential height is indirect, but the value of geopotential height may be repeated

while the amount of precipitation rnay be not with the same amount because the

indicator does not belong to 500 hpa level and the geopotential height cannot create

it artificially because it ds on general circulation pattern.

INTRODUCTTON
The Middle East is for several reasons interesting the most important

one is its the big source of energy political conflict and water scarcity are

common throughout the area, rendering it sensitive to changes in climate''

Indeed, climate changes may have already had a significant impact on the

history of the region Il].
The Middle East is considered the \vater-scarce region [2]. Water

availability is important for human health and economic activity and in

many plaies dernand for water already outstrips supply. Current climate

111oOlts predict that in the future the region will experience a decrease in

precipitation leading to a decrease in river run off in the region [3].
'moclels 

agree on the direction of the changes in the water cycle, they do

not agree with the magnitude of these changes [4].
This 

-may 
be partly because the region has a sharp spatial gradient in

climate types as well as a highly varied landscape. The landscape and the

climate interact in a complex way which makes modeling future climate

in the region a challenge for climate models [5].
One potattial way of improving the climate predictions skill in the region

is to increase model resolution, which gives advantages such as better

representation of weather systems and more accurate topography. In this

study we will focus on 500mb level and its relationship with precipitation

and we will choose Iraq as region of our study [6].
1- Data Source and MethodologY
First source data was taken from the European Center for Medium-Range

Weather Forecasts (ECMWF). It consists geopotential height (gh) of area

taken from map with diameter longitude (15 to 70)0 E and latitude (12 to

45)o N.
Second Actual daily precipitation has been taken from Iraqi

Meteorological Organization and Seismology for (Baghdad) for (2002

to 2011 except 2003 because Baghdad hasnot choosen data as examine

point because it lies at the middle of Iraq. The precipitation divided to
three categories:

1.The first category is the actual highest precipitation every year.
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2.The second category is the chosen values of precipitation.
' 3.The third category is the lowest chosen values of precipitation

Where : first and second categories interfere with some values then the
final values ofsecond category has been reduced.
The data that taken from (ECMWF) had been examined to be sure that
the taken data match the chosen days, by openning the (i.IC file ) using
Panoply program. as shown in table (1)

Table l: The Actual Dialv Precipitation and Time (t) forla rtatron
Actual
Precipitation

t,gh

in(NC)
flle

¨

ＭＴ
Ｔｉ‐
Ｃ

2011

20 APR  (27 8mm)
325
326

327
328

∞

６０

２０

８。

2011

25 MAR(90mm)

2011

3JAN   (0 001mm)

2010
l MAY(12 6mm)

237
238
239
240

∞

６０

２０

８０

１０

ＥＢ (10.0 mm)
21

22
23

24

∞

６０

２。

８。

Ｒ

Ｏ

Ａ

Ｏ‐

Ｍ (0 001mm)

2009
9 MAR    (10 0mm
)

2009

:2 DEC    (92mm)
∞

６０

２。

８０

ｍ
卿̈
¨

剛
６００
獅
８００

2008
250CT         (
13 2mm)

Ｂ
ｍ
５ＦＥ (7.4mm)

００

ω

２０

８０

2008

05MAY(0 001mm)

ｍ

Ｎ

ｍ

卿
贖
鰤

∞

ω

２。

８。

me ft)10r(NC.lle

Ａｃｔｕａ‐ぃ
t,gh

in(NC)

rlle

Ｔｉｍｃｍ
Ｒ

０７

Ａ (16 6mm

００７

０ＣＴ (0.001mm)

００

６０

２０

８。

2006
7JAN
(25 8mm)

2006

17 APR(17 0mm)
0000
0600

1200

1800

2006
l NOV(0 001mm)

００

６０

２０

８。

2005

10 MAR(34 1mm)

００

００

００

００

2005

22JAN  (182 mm)
００

６。

２０

８０

2005

14 APR (0 001mm)

∞

６。

２０

８０

2004

25 DEC

(73mm)

卿
‐９ＤＥＣ
¨

００

００

００

∞

2004
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2002

18 APR  (23 9mm)
193
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196

2002

28JAN
(68mm)

109

110

111

112

∞

６０

２。

８０
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l MAY
(00K11)
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2-Plot the Data Using (Grads Program)
Plotted data using Grads program have been done for the period l(2002
- 2011 except 2003 (no data)]: We use all maps to get the lowest
geopotential value and its position in plotted map and read precipitation
over Baghdad (44.3" 8.33.2' N).As shown in figure (l). (2011) has taken
as a symbol of method of (0600,1200) GMT timing for every category of
the study analyses.

Gop6t.^ri6t t,Gitir(ar)25u@2O r r.._O5i&s Ge.k.B S!ir(s)&qSl r.. t!&ff

Figure l: GeopotentialHeight plot for (0600,1200) GMT,20l I

3-Geopotential Height Values that Taken from Plotted Maps
The following table contains values lowest of geopotential height which
have been taken from maps that are plotted by Grads program, and actual
daily rain amount that has been taken from the Iraqi Meteorological
organization and seismology by chosing three rainy days over Baghdad
city for every year at (0600,1200) GMT. The first value represents
actually the highest amount of precipitation, the second represents
arbitrariness, and the third represents one of lowest values per day so we
rearranged them as categories (1), (2) and (3) from highest to lowest as
shown in table (2).

Cqor.^tbt tsGigfrt(gh!20 F2Ol l_@( &6r.r.-rd rd9^,.{9^}t lAr.?Ot t..t?OOCUI

Csbq #ti($ieIu-lM
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Precipitation rnm Lowest Gh
Position and Value (M'?/S'?)

Precipitation mm Lowest Gh
Position     and

Valuc(M2/s2)

Cato.(1)

2005  10  Mar
34.lmm

0600G～ lT 27E-52500 2011 5 Mar

(9.Omnl)

600GMT 52.5E‐ 53000

1200GνIT 27.5E-52000 1200GMT 50E-52500

2011 20 Apr

27.8mm
0600GMT 27.5E‐52500 2008 25 Fcb

(74mm)
0600 GMT 33E‐ 54000

1200 GMT 30E-53500 1200 GⅣlT 32E‐ 54000

2006 7 JAN

25.8mm
0600 GⅣ IT 25E-54000 2002 28 Jan

(68m)
0600 GMT 34E‐54500

1200 GMT 27.5E-54000 1200 GMT 35E-54000
2002 18 Apr

23.9mm
0600 GN4T 30E-54500 2004

19 Dec(1.lmm)
0600 GMT 17.5E‐ 53000

1200G■IT 22.5E-54500 1200 GMT 28E‐53500
2007 12 AN

(23.6mm)

0600 GMT 34E-54500 Cato.(3)

2009 16 Nov

(8.4mm)

0600 GMT 42.5E-53500
1200 GMT 37.5E-54500 1200 GMT 52.5E53500

2008 25 0ct

13.2mm
0600 GMT 36E-56000 2011 3 Jan

O.001 nlm

0600 GMT 57.5E‐54000
1200 GMT 38E-55800 1200 GMT 58E‐54000

20101N/1ay

12 6mnl.

0600 GMT 35E-55000 2010 1 Mar

O.001nlm

0600 GMT 40E‐54000
1200 GMT 35E-55200 1200 GMT 42.5E-54500

2009 9 Mar

10.Omm
0600 GMT 27.5E-53000 2008 05 May

O.001■lm
0600 GMT 33E‐54500

1200 GN4T 32.5E-53000 1200 GMT 35E‐54500
2004
25 Dece7.3

0600 GMT 32.5E-54000 2007 5 0ct

O.001nlm
0600 GMT 32.5E-56500

1200 GMT 40E-54300 1200 GMT 35E‐56200
Cato.(2)

2005 22 Jan

18.2mm

0600 GMT 22.5E-52500 2006 1 Nov

O.001■lm
0600 GMT 27.5E-54500

1200 GMT 25E‐52000 1200 GMT 30E-54900

2006 17 Apr

17.Omm
0600 GMT 28E-55000 200514 Apr

0 001mm
0600 GMT 22.5E-54000

1200 GMT 30E‐54600 1200 GNlT 25E‐54000

2007 10 Apr

16.6mm
0600 GMT 37.5‐ E54500 2004 12 Dec

O.001nlm
0600 GMT 42.5E‐52500

1200 GMT 33E¨54500 1200 GMT 48E‐52500

2010 6 Feb

10.Omm
0600 GIVIT 40E‐53000 2002 1 May

O.001 nlm

600 GMT 32.5E-55500

1200 GMT 42.5E‐53500 1200 GMT 32.5E‐55500

2009 12 1Dece

(9.2mm)
0600 GMT 17.5E‐ 53000
1200 GMT 17.5E‐ 53000

Al- Mustansiriyah J. Sci. Vol.25,No3,2014

Table 2: Actual Precipitation Baghdad Station. and Lowest Geopotential Values and

Position.

RESULT AND DISCUSSION
l- Lowest Geopotential Height and Precipitation.
A. From Category (1) we noticed that precipitation increases when low
geopotential height decreases so we have indirect relationship, this is
clear by two taken times (0600 and 1200) GMT. This is acceptable
through the low geopotential height which means cold air. Cold air
heavier than warm air at downstream which woud cause the below air to
move upward because of the pressure that caused by heavier cold air
above it. Even the location of trough axes are important like if the
instability increases over Iraq we need trough whose axes westem Iraq
between nearly Cyprus and Crete islands. Finally, lower geopotential
height western the location causes increasing instability above the
location.

17
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B- In Category (2) there was a direct relationship between precipitation
and geopotential height , it is not acceptable but the taken variables
maybe effected by another effecting parameter, because the values of
parameters taken at 500hpa levels of course surface also has a lot of
influence, but we can notice at two times (0600, and 1200) GMT the
highest precipitation compared with lowest geopotential height at
(06002) is (l8.2mm vs 52500 m2ls2;, at (1200) GMT (l8.2mm vs. 52000
m2ls2y.

c- From category (3) we noticed that there is low geopotential height
western decreased of forecasting location but there is no real effect on
precipitation this probably because of the lack of another instability
element such as moisture at the surface.
2- Geopotential Height Position and Precipitation
At th€ three categories, looking at the lowest geopotential height value
it will be insufficient indicator that we must look at the position of trough
axes western the forecasting area we notice that the highest precipitation
happens nearly when trough axes is between (25'E, to 35o E) which we
check through maps that are drawn by grads program. As shown in tables
(3),(4) and (5)

Table 3: Precipitation Category (l) and Geopotential Height Positions (0600, 1200)
GMT
No. Cato.( l) highest (mm) gh position (0600)GMT gh poshion(1200)GMT

1 34.1 27E 27.5

2 27.8 27.5E 30E
う
ι 25E 27.5

4 23.9 30E 22.5E
23.6 34E 37.5E

6 36E 38E
12.6 35E 35E
10 27.5E 32.5E

9 7.3 40E 40E

Table 4:Precipitation Category(2)and Geopotential Hcight PositiOn(0600,1200)

GMT
No. Cato。(2).(mm) gh position (0600)cMT gh poshiOn(1200)GMT
1 8.2 22.5E 5E
2 7 28E 30E
3 6.6 37.5E 33E
4 0 40E 42.5E
5 9.2 17.5E 17.5E

6 9 52.5E 50E
7 7.4 33E 32E
8 6.8 34E 35E
9 175E 28E

18
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cato。(1)0600z siope(‐ 0.004)
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●

Lowest Ceopotentia:Height(m2/s2)

cato. (1) '12002. slope ( - 0.0041)
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Figure 3: Linear Relationship Lowest Geopotential Height vs. Precipitation (0600,
1200) GMT category (3,2,1).
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Predicate Precipitation Depending on Geopotential Height Values and Positions at 500 hpa Level
Over lraq

Dheyaa and Hazim

Table 5: Precipitation Category (3) and Geopotential Heigh Position (0600, 1200)
GMT

CONCLOSION
At the plotted map, the geopotential height was unique pattern that maps
shows ( trough -ridge) pattern expected precipitation areas on surface to
be upstream areas of trough on the 500 mb map, while the downstream
of trough will be the trigger to create the upper pattern, which creates
precipitation on surface because it is cold air aloof. Because the chosen
forecasting region is between (15 to 70 East longitude) and (12 to 45
North latitude) and the trough axes are very important for starting the
effect on low pressure on Iraq surface, where trough axes will be nearly
betrveen Cyprus and Crete islands, with highest precipitation, the lowest
geopotential height values and precipitation amount.
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Although most ESBLsbe part of the TEM- and SHV-type ESBL families,
the representatives of a new ESBL family, CTX-M that preferentially
hydrolyze cefotaxime , are increasingly being recorded in Gram-negative
bacilli [5].
Among the ESBLs that responsible for resistance to Extended-spectrum
cephalosporin in enterobacteria, the CTX-M-type ESBLs are the most
prevailing enzymes globally[6]. The highest prevalence being noticed in
Latin America, Eastern Europe, and the Far East [7,8].Hitherto, the
enzymes belong to CTX-M family consist of at least 124 allotypes,
subclassified by similarities of amino acids into six sublineages, namely,
CTX-M-1, CTX-M-2, CTX-M-8,CTX-M-9, CTX-M-25, andCTX-M-45
(http://www. lahey.ors /Studiesi) [9].
The first CTX-M-15 p-lactamase was found in several enterobacterial
isolates from India in 1999 [10], afterwards this ESBL enzyme has been

detected in multiple locations in Asia and Europe [11-15]. CTX-M-15
differs from CTX-M-3 by an Asp-2403G1y substitution that enhances

activity against ceftazidime [16]. The wide substrate spectrum of CTX-
M-15 is most likely contributing to its dissemination.Worldwide spread

of CTX-M-type ESBL -producing Enterobacteriaceae is a major upset.

In particular, CTX-M-I5 has increased rapidly and is now the most
prevalent ESBL in the world as well as in Asia.UTl.Although the spread

of CTX-M-l5 has been mainly associated with a high-risk clone of
Escherichia coli, ST13l,[8],CTX-M-15-producing Klebsiella
pneumoniae isolates are also disseminating worldwide[l9].
ESBL genes accountable for resistance are mostly found in mobile
genetic elements that can readily disseminatevia bacterial populations

[20]. ESBL -producing K. pneumoniae usually express resistance to
different antibiotics [21,201, so their antibiotic therapy is restricted to a
few expensive drugs which, in most circumstances, are not available in
developing countries.Spread of major blacrx-u-ts producing K.
pneumoniae epidemic clones STll, STl5, STl47 and ST258 has been

description in Europe, North America and Asia 122,23).
As our knowledge, very few molecular sfudies have reported on the

occurrence of blacrx-M genes among ESBLs producing K. pneumoniae in
our country,so our study aimed to identified the prevalence of blacrx-u
genes and also to determine the genotypes belong to this group of ESBLs
among this pathogenin some Baghdad hospitals.

MATERIALS and METHODS
Samples Collection:
Between November 2012 and July 2013 a total of 46 Klebsiella
pneumoniae isolates were collected from some hospitals in Baghdad
including : A1-Elwiya pediatric, Ibn.Al-Balady, Fatima Al-Zahraa, and

Teaching Baghdad hospitals. The isolates were obtained from these
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clinical specimens: Blood (23 isolates), Urine (l9isolates), ,vvounds

(2isolates), Ear swab (lisolate), and Sputum (lisolate).
Bacterial Isolates and Antimicrobial Susceptibility:
The bacterial isolates were identified with Vitek 2 compact system
(bioMerieux, France), afterwards, morphological characteristics of the
isolates were studied depending on bacterial growth on MacConkey agar
and blood agar, as well as, Gram reaction, cell shape, and arrangement
were observed by stained with Gram,s stain.
The isolates were evaluated for antimicrobial susceptibility with Vitek 2

compact systeln, susceptibility was tested to 15 antimicrobials:
Amoxicillin, amoxicillin/calvulanate, piperacillinltazobactam,
cefazoline, cefoxitin, Cefotaxime, ceftazidime, cefepime, imipenem,
meropenem, gentamicin, amikacin, ciprofloxacin, nitrofurantoin, and co-
timoxazole.
Detection of ESBLs Producing Isolates:
Rapid reliable detection of ESBLs production in Klebsiella pnemnoniae
isolates were performed using Vitek 2 compact system, also the isolates
were plated on Chromagar media (Chromogenic Medai Pioneer,USA) to
confirm the capability of the isolates to produce ESBLs enzyrnes.
PCR Detection of blacrx-rw gene:
Bacterial genome DNA was extracted directly from colonies on brain-
heart infusion agar, by boiling a dense suspension in sterile distilled water
in a water bath for l0 minuts [2a]. As the DNA template in the PCR
assays, 2-3 1il of boiled cell suspension was used. PCR experiments were
carried out using specific primers in order to ampliff blacrx-u gene
coding for CTX-M B-lactamase. The primers CTX-M-1F (5-
CGCTTTGCGATGTGCAG-3) and CTX―M-lR (5-
ACCGCGATATCGTTGGT-3), were usedin accordance with consensus
sequence from the blacrx-u genes available at Genbank (Accession
number: X92506), produced an amplicon with 551 pb. The condition
used in detection of blacrx-M genes was done according to [25]. The
amplified products were noticed after electrophoresis on a lo/o agarose
gel with ethidium bromide staining.
DNA Sequencing:
Amplified products were purified for the identification of the CTX-M
ESBLs for selected isolates, the purified of amplified products were
subjected to direct sequencing using an automatic API prism 3700
sequencer (Apllied Biosystems,USA).

RESULTS AND DISCUSSION
Forty six Klebsiella pneumoniae isolates were obtained from different
clinical specimens including :(23,19, 1, 1, and 2) isolates from blood,
urine, ear swab, sputum, and wounds respectively. Klebsiella
pneuntoniae is identified as a public opportunistic pathogen. It accounts
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for a critical proportion of health care-associated,or nosocomial
infections that most often caused by Gram-negative enterobacteriaf26l.
In several studies, it is one of the most common Gram-negative
pathogens,as well asE. coli and Pseudomonas aeruginosa [2,4,27f.
The susceptibility of bacterial isolates towards 15 antimicrobials was
performed using Vitek 2 compact system. The antimicrobial resistance
pafferns were as follow: l00o/o for amoxicillin, 82.6% for cefazolin,
80.43% for cefotaxime, 78.26% for ceftazidime and cefepime, T3o/o for
co-trimoxazole, 45.65% for gentarnicin, 30% for nitrturantoin, l7o/o for
amoxicillin/clavulanic acid,pipracillin/tazobactam, and ciprofloxacin,
8.69% for cefoxitin, and 434% for imipenem, meropenem, and amikacin.
In addition to, some isolates were revealed intermediate resistance
against some antimicrobialsTablel. These results have been shown that
the local isolates of Klebsiella pneumoniae were highly resistant in term
of multi-drug resistant pathogens, especially towards cephalosporins, in
addition to, an increase in resistance percentage for co-trimoxazole and
gentamicin was found. In other hand, the most effective antibiotics were
imipenem, meropenem, and amikacin Tablel.
These findings have been coincided with other authors 128, 29).
ConceigSo et al. [28] showed that Klebsiella pneumoniae which isolated
from blood culture was resistant to cefotaxime, ceftazidime, cefepime,
and aztreonam, while it was susceptible to imipenem. Also [29] have
been demonstrated that ESBLs-producing Klebsiella pneumoniae
isolates had had high degree of resistance for third generation
cephalosporins and co-trimoxazole, while carbapenems and B-lactam/B-
lactamase inhibitors were very effective towards these isolates.

Table l: Antimicrobial resistance patterns and minimal inhibitory concentrations of
Klebsiellr pneumoniae isolatesα SO

Antimicrobials
agents

Resistant isolates Intermediate solates Susceptible isolates
No. (%) MIC(μノml) No.(%) MIC(ue/ml) No.(%) MIC(uelml)

Amo対 cillin 46(100) >=32 0(0) 0 0(0) 0
AmoxicillirV
Clavulanate

8( 17.39) >=32/16 7 (1s.2t) 16/8 3r (67.3e) く=8/4

Piperacillin/
Tazobactam

8( 17.3e) >=128/4 s( 10.86) 32/4-64/4 33(71.73) 4/4-16/4

Cefazolin 38(82.6) >44 0 0(0) 8(17.39) <=2
Cefoxitin 4(8.69) >=32 7(2.17) 16 41(89.13) <=4
Cefotaxime 37(80.43) >=8 0(0) 0 9(19.56) <=1
cenazidime 36(78.26) >=16 0(0) 0 10(21.73) <=4
Cefeoime 36(78.26\ >=32 0(0) 0 10(21.73) <:4
Imipenem 2(4.34) >=16 0(0) 0 44(95.65) <=1
Meropenem 2(4.34\ 4->=16 0(0) 0 44(95.65) ← 0.25

Gentamicin 21(45.65) >=16 0(0) 0 2s(s4.34) <=1

Amikacin 2(4.34) >=64 0(0) 0 44(95.65) <=16

Ciprofloxacin 8(17.39) >=4 t(2.t7\ 2 37(78.26\ <=l
Nitrofurantoin l4(30.43) >=128 14(30.43) 64 18(39.13) <=32

Co-trimoxazole 34(73.91) >=4/76 0(0) 0 r 2(26.08) <=2/38
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Thirty nine (84.78%) of Klebsiella pneumoniae isolates were gave
positive results for production of ESBLs. These findings confirmed that
the prevalence of ESBLs producers among this species. The emergence
of outbreaks caused by ESBls-producing Klebsiella pnemnoniae is
usually related with the use of third generation cephalosporins. In
addition to, studies have been noticed that reduction of the use of these
antibiotics is followed by a decrease in the existence ofESBls-producing
isolates [30, 31].
In recent years the resistance of Gram-negative bacteria to cephalosporins
has raised. These resistant pathogens produce various B-lactam
hydrolyzing enzymes, especially, ESBLs that prevailing in E. coli and
Kle b s i e I I a pneum o ni ae[32].
ESBls-producing Klebsiella pneumoniae (39) isolates were subjected to
PCR amplification technique to examine the occurrence of blacrx-u genes
which encode for CTX-M ESBL enzymes. Thirty two isolates
(approx.82o/o)have been given positive results with 551 pb amplified
product of blacrx-M gene Figurel. The data of the sequencing of PCR
products was revealed 99% homology with the blacrx-u-ts gene
(Accession number: KF055402),the sequence references are available in
http://www.ncbi.nih.gov/ Blast site Figure 2.

bracTx_M

Figure 1: Representative PCR amplification products of blacrx-u gene in ESBLs-
producing K. pneumonioe clinical isolates (551 bp product). Lane M, DNA Iadder
100-10000 bp; lanes 1-6, blacrx_,rz-containing K. pneumoniae; Lane C, Negative
control (contain all precursors of PCR mixture without DNA to be amplified).
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Klebsiella pneumoniae strain F25 plasmid insertion sequence ISEcpl insertion sequence

ISl, complete sequence; and CTX-M-15 (CTX-M-15) gene, complete cds
Sequence ID: gblKF055402.llLength: 2687Number of Matches: 3

Uxpcct:0.0 lrlcntitits:5 I I I 5 l7 (99%) t;rps:6/517( l%)

Query 2 GCCGC-G-CGCGGTCCTG-AG--AAGTC-AAGCGAACCCAATC-TCTTAAATCAGCGAGTT 55

llill I llllllllll ll lllll lllllllllllllllllllllllllllllll
Sbjct 2046

CCCGCGGCCGCGGI'GCTGAAGAAAAC-TCAAACCCAACCGAA'ICTGTTAANTCAGCCAGTT 2 I 05

Query 56

GAGAT'CAAAAAATCTCACCl-IC]'TAAC-TATAA'ICCGA'ITCCGGAAAACCACCTCAATCGG I I5

l l il l l l l l l l l l il l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l

Sbjct 2106
GACAI'CAAAAAATCTGACCTTCTTAACTA'IAA'I'CCGATTGCCCAANN CCACCTCAATCCC 2I65

Query I 16

ACCATGTCACTGGC'IGAGCTTAGCGCGGCCGCGCI'ACACTACAGCCATAACCTGCCGATC I 75

illllilllllllllllllllllllllllllllllllllllllillllllllllllllll
Sbjct 2166
ACGATGTCACTCGCTCAGCI-TAGCGCGGCCGCCCTACAGTACAGCCATAACCTGCCGATG 2225

Query 176

AATAAGCTGATTGCTCACGTI'GGCGGCCCGCCTACCCTCACCGCGTTCGCCCGACAGCTG 235

lilillilillilllllllllllilillllllllllllllllllllllllllllllllll
Sbjct 2226

AATAACCTCATTCCTCACCTTGGCCCCCCCGC'TACCCTCACCCCGTTCGCCCCACACCTG 2285

Query 236
GGAGACGAAACGTTCCGTCTCGACCGTACCGAGCCGACGT-TAAACACCCCCATTCCGCCC 295

ililillilllilllllillllllllllllllllllllllllllllllllllllllllll
Sbjct 2286
GGAGACCAAACCTTCCGTCTCGACCGTACCGAGCCGACGT-TAAACACCGCCATTCCGCCC 2345

Query 296
GATCCGCCTGATACCNCTTCACCTCGCCCAATCCCGCAAACTCTGCCCAATCTCACGCTC 355

ilililililililililililililililililililililllllllllllllllllll
Sbjct 2346
GATCCGCGTGATACCACTTCACCTCCGGCAATGGCGCAAACTCTGCGGAATCTCACGCTG 2405

Query 356

GGTAAAGCA'I-TGGGCGACAGCCAACCCGCGCAGCTGGTCACATCGATGAAAGGCAATACC 4 15

Iilililllilillilillllllillllllillllllillllllllllllllllllll
Sbjct 2406
GGTAAAGCATTGGGCGACAGCCAACGGGCGCAGCTGGTGACATGGATGAAAGGCAATACC 2465

Query 416
ACCGGTGCAGCGAGCATTCAGGCTCCACTGCCTGCTTCCTCCGTTGTGGGCGATAAAACC 475

ililililililililililililillllililililililililililililil1
Sbjct 2466
ACCGGTGCAGCGAGCATTCAGGCTGGACTGCCTGCTTCCTGCGTTGTGGGGGATAAAACC 2525

Query 476 GGCAGCGGTGGCTATGGCACCACCAACGATATCGCGG 5I2
ilililililil1ililililililililililil

Sbjct 2526 GGCAGCGGTGGCTATGGCACCACCAACCATATCGCGG 2562

Figure 2: Sequencingof blacrx-M-ts gene.

At present, it is worth observing that while some of the CTX-M enzrymes

such as CTX-M-9, CTX-M-I4,CTX-M-1, and CTX-M-2 have been

related with specific countries, such as Spain, Italy, Israel, Japan, and

most south American countries[33,34,35f, others, like CTX-M-I5, have
been identified worldwide[36,37,38]. Sennati et al. [39] were
documented that the universal CTX-M-I5 ESBL which becoming
widespread in Argentina is frequently related with clones distributed
globally. Sequencing of blacrx-M genes collected from 25 ESBL-
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producing Klebsiella pneumoniae was shown that prevalence of CTX-M-
15 genotype (76%) in USA [32].
Many authors have been indicated that the reason of dominant of this
genotvpe (blacrx-u- t: gene) among genetically heterogeneous Klebsiella
pneuntoniae is plasmid-mediated transmission of blacrx-u genes among
Enterobacteriaceae that involves various mobile genetic elements

140,41,10]. Also, Mshana et al. 142) were reported the high prevalence of
blacr.r-trts which was found in76% amongESBls-producing Klebsiella
pneuntoniae in Tanzania. The epidemiology of CTXM ESBLs includes
both plasmid spread and clonal success. CTX-M-15 -the most dominant
enzyme- is most frequently encoded by IncF plasmids that are tending to
multiple rearrangements [43], these plasmid, in the case of Klebsiella
pneumoniae are carried by various strains, some of them cause local
outbreaks [44].
By observing our finding, it is worthy noticing that crX-M-producing
Klebsiella pneumoniae should be investigated from a different of
geographic regions in our country to explain the epidemiology and
clinical and community health impacts of the appearance of crX-M-
producing Klebsiella pneumoniae.
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ABSTRACT

Smoking can be described as a chronic and progressive disease which is also

contagious, it can damage every part of the body. Narghile smoking is a kind of social
event in caf6, which is recently spreaded to all cultures across the world. The present

study was performed on (27)narghile smokers comparing with (24) non-smokers.
Some biochemical parameters (Total serum protein, albumin, globulins,
albumin/globulin ratio as well as amylase activity and its specific activity) were

determined, then statistical differences between the bothgroups were calculated using
SPSS statistical program, meanwhile all biochemical parameters were measured
spectrophotometrly. The results obtained show that total serum protein (8.192+1.421
vs.6.175t1.008,p<0.001) and globulins (4.0841+1.484 vs. 1.8475+1.403,p<0.001)
concentrations in smokers group were higher than non-smokers, while reduced levels

of albumin (4.085+1.48 vs. 4.5113t0.8223, p<0,05 ), albumin/globulin ratio
(0.7337+0.2527vs.|.475+0.768p<0.001),amylaseactivity(211.074+.157 .224 vs.

345.450+236.2134,p<0.05), and amylase specific activity (26.11ltl2.8l4 vs. 55.50+
21.045,p<0.001) were observed. The current study, for the first time, indicated the
negative effect of narghile smoking on serum proteins levels and alpha amylase
activity, hence, narghile smoking effect may has more significant risks when it is

prolonged.

INTRODUCTION
Smoking is a practice in which a substance, most commonly tobacco, is

burned and the smoke is tasted or inhaled [1]. The World Health
Organization (WHO) classifies smoking as a chronic, and progressive
disease which is also 'contagious', meanwhile, smoking can damage
every part of the body [2]. The most common method of smoking is
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through cigarettes, other smoking implements include pipes, cigars, bidis,

narghile, vaporizers, and bongs [3].The most popular rype of substance

thaiis smoked is tobacco. it is a plant within the genus Nicotians of the

Solonuceae family[1,3]. Several studies explained that smoking give the

smokers feelings of relaxation. sharpness, and calmness, also by reducing

the appetite and raising the metabolism, some smokers may lose weight

as a consequence [4,5].ln spite of the fact that nicotine is popularly

known as the most characteristic constituent of tobacco, harmful effects

of tobacco consumption can be derived lrom different chemicals in the

smoke, including polycyclic aromatic hl"drocarbons, cadmium, nickel,

arsenic, and many others t6-9]. Narghile (also called argileh, shisha,

hookah, hubble-bubble, goza, and waterpipe) is a rvater pipe used for

smoking tobacco [10,11]. Traditionally narghile smoking is a cultural

habit found mainly in Middle East, Asia and Africa. It has been recently

spreading to European and American culture, it is norv a kind of social

event in caf6 [12,13].The tobacco that is used for smoking narghile is

different fromlhat used in cigarettes, it can be used for smoking herbal

fruits or moassel, a mixture of tobacco, flavouring and honey or

glycerinfl0,1I].
o-amytai. (EC 3.2.1,1) is a small heterogeneous enzyme with a

molecular weight of 50-55 KDa, it requires calcium and chloride ions for

its activity [14].o-amylase is an important enryme in the physiologic

digestion-of starches, it breaks down large insoluble starch molecules

inlo smaller soluble molecules (oligosaccharides and then into maltose

and glucose) by hydrolyzing c-1,4 linkages that hold the

monosaccharides together U5,16] .In human physiology, both the

salivary and pancreatic amylases are o-amylase. It is produced in the

pancreas and the glands make saliva, it exists in different isoenzyme

io.rnt; salivary Upe (S-Upe) and pancreatic type (P-type) [17]'
Plasma. proteini- represent a heterogeneous group with albumin

constituting the major portions. They have an enonnous diversity of
function, many of the plasma proteins are classified according to

function, e.g. enrymes, clotting factors, acute phase proteins,

immunoglobulins complement components, protease inhibitors,

apolipopioteins, transport proteins, and...etc. In addition to special

functions, the plasma proteins contribute in general properties such as

buffer capacity and oncotic pressure. In addition plasma contains

globulins, fibrinogen (removed from serum by the clotting process),

[lycoproteins, lipoproteins, acute phase proteins, and transport proteins'

ei*ott all ptot"ins in the serum are produced by the liver'

Immunoglobulins are the notable exception as they are produced by

lymphoid tissue Il 5, I 8].
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The aim of this study isto evaluate the effect of narghile smoking on
proteins levels, amylase activity and its specific activity in sera of
narghile smokers in comparison to non-smokers group. According to
our knowledge it is the first study deals with this idea.

MATERIALS AND METHODS
(27) narghile smokers in Baghdad city, and (24)age matched non-smoker

individuals were to be used as a control group were selected for this study.

These smokers attended in Baghdad city during the period of August and

Septenrber,2013, all volunteers were subjected to a personal interview
using especially designed questionnaire format full history with detailed

information. Venous blood samples (10) ml was obtained from each

included subject in this study. The blood was allowed to clot naturally in

the serum tube at room temperature, and then separated by centrifugation

at (4000 rpm) for 10 minutes. Serum was removed to be measured of
biochernical parameters, and it was divided into 5 aliquots and

haemolysis was avoided.
Total serum proteins levels were determined according to[19]method,
while amylase levels were estimated by[20] method , in which the

amount of remaining starch (after the enzymatic reaction) is assayed by

measuring the absorbance of the blue complex at 660 nm after the

addition of iodine. Serum albumin was measured by spectrophotometric

methods supplied by BIOLABO SA, France, meanwhile serum globulin

concentrations in sera and saliva samples of the studied groups were

calculated from the following equation: Globulin conc. (g/dl) : Total

protein conc. - Albumin conc.

Polyacrylamide gel electrophoresis (7.5%) was carried out to separate

proteins and amylase isoenzymes using Tris-glycine buffer pH 8.9 as

electrode buffer, the gel was prepared by mixing 7.5 ml of distilled water,

33 ml of Stock buffer (Tris-glycine 0.15 M) pH 8.9, 22.2 ml of
Acrylamide solution. The mixture was de-gassed for 15 minutes, then 3.2

ml of Ammonium persulfate solution and 0.1 ml of N,N,N,N,
tetramethylenediamine was added to the mixture solution. After gel

polymerize, the electrophoresis was started, then the first part of the gel

was stained for protein using CoomassieBrillant Blue G-25. Whereas, the

second part of the gel was incubated in starch solution for 2 hours at37
0C for amylase isoenrymes detection, and then the gel was brief water-

rinsed and stained with Kl-iodine solution, until resolution ofthe amylase

banding was evident. Photographs were taken immediately after bands

appearance.
Statistical analysis
All statistical analyses were performed using SPSS program, version

16.0 under Windows (Statistical Package for Social Science, Inc.,
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Chicago, IL, USA). Descriptive analysis was used to shorv the mean and

standard deviation of variables. The significance of difference between

mean values was estimated by Student T-Test.

RESULTS AND DISCCUTION
The results presented in Table (1) are the demographic data that were

observed on both groups.The data indicated the selectivity in studied

groups that included in the present study.

Table l: Demographic Data o the Two Studied Grou VeanttSD

Characteristic Smokers ln:27) Non - srnokers
Group [n:241

Gender Malc Male

Age (year ) 21.70± 1.73 21.25±2.19

Method of Srnoking Only narghi le(nocigarette)

Type of MoasselUsed Apple, and mint

Period of Smoking (year) 5.48+1.50 years

Number of Smokings (times per day) 2± 1

Workplaces Non polluted Non polluted

Medical History

Felling after Srnoking Relaxation, hunger

Some biochemical parameters (total serum protein, albumin
concentrations, and amylase activity) were measured in sera of both
studied groups, then globulins, albumin i globulin ratio, and amylase
specific activity were calculated within the same group. The results
obtained are illustrated in Table (2).

The changes of all biochemical parameters included in this study were
assessed by comparing non-smokers group blood values with that of smokers
group, table (2).Higher total semm protein (8.192+1.421 vs. 6.175+1.008,
p<0.001) and globulins (4.0841+1.484 vs.1.8475+1.403 ,

'able2: Some Biochemical Parameters of both Studie d Croups (Mean*S D
Characteristic Smokers Group

ln=271

Non-smokers
Group [n:241

p Value

Total Serum Protein [gm/dl] 8.192± 1.421 6.175± 1.008 <0.001

Serum Albumin [gm/dl] 4.085± 1.480 4.511■0.822 <0.05

Serum Globulin rgm/d11 4.084± 1.484 1.848± 1.403 <0.001

Alb/Glb Ratio 0.734■0.253 1.475■0.768 <0.001

Amvlase Acl宙 ty   [IU/Ll 211.074± 157.224 345.450±236.213 <0.05

AmylaseSpecific
Activiw* l0{llu/msl

26.111± 12.814 55.500■ 21.045 <0.001

p<0.001)concentrations were detected in smokers group than non-smokers
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while reduced levels of albumin (4.085+1.48vs. 4.51l3+0.8223, p<0.05),
albumin/globulin ratio (0.7337+0.2527 vs. 1.475+0.768, p<0.001 ),amylase
acrivity(21 1.074+157 .224 vs. 345.450r236.2t34, p<0.05) and amylase
specific activiry (26.11l+12.814 vs. 55.50+ 21.045,p<0.001) rvere observed.
The decreased level of albumin in smokers in comparison with non-smokers
may be due to the role of albumin as one of the extracellular antioxidants where
albumin constitute up to 49Yo of total plasma antioxidant status[21]. Albumin
acts as sacrificial antioxidant by inhibiting the generation of free radicals
through an immediate attacks of albumin molecule itself, so the radical reaction
continues on albumin surface and causes damage to albumin molecule [22,23).
In the present study such damage is significant in spite of the fact that it is
present in plasma in high concentration [24]. Hence, there are many important
functions of albumin (for example it transports and stores a rvide variety of
ligands to maintain the plasma osmotic pressure and to serve as a source of
endogenous amino acid ), so one can expect that albumin functions in narghile
smokers will be less than the normal when compared to non-smokers.
Necessary measuring and identifying proteins in sera samples is the first step
toward the discovery of protein change in human disease detection [25], hence,
alteration in serum total protein concentration is used commonly in clinical
practice as a non-specific indicator for underlining disease or monitor disease
activity [26]. Serum proteins containmainly albumin in addition to globulins,
so significant decrease of albumin concentration is parallel to increase of
globulins concentration could be the main reason of increasing the total
protein concentration in the smokers group, in spite of this the total protein
and the albumin concentrations of the both cases were within the normal
ranges.
Globulins are also important plasma proteins and they are primarily associated
with antibodies. In the current study, the results showed a significant increase
in globulin concentration in smokers group table (2) such result can be
explained as that most of the positive acute phase reactants are globulins, so
the increased level of globulins is due to increased synthesis of inflammatory
cytokines, interleukins and C-reactive protein [27]. Such imbalance between
the concentrations of albumin and globulins lead to marked decrease in
[albumin]/[globulin] ratio as indicated in the same table.
Earlier studies revealed that cigarette smoking causes an increase in both serum
and saliva o- amylase activity value [18, 28, 29]. on the other hand, another
studies showed that smoking cigarette does not affect the o- amylase activity
value in serum and saliva [30, 3l]. It is clear from the results shown in table
(2)thatamylase activity and its specific activity revealed significant decreases,
this may be agree with the idea of a previous research in which the
reduction of the enrymatic activity of senrm of narghile smokers is most
probably due to the interaction between smoke aldehyde and -SH groups of
the amylase molecule [32] (in respect to the differences of the ihemical
compositions of cigarette smoke and narghile smoke and the type of specimen
used in our study).
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ABSTRACT
In this papcr,we prcparcd and characterized thc complex ofCu(II)iOn and the ncw

organic heterocyclic azO dyc 2-[(prOCainamide)diazCnyll-4,5‐ diphenylimidazole

(PADDPI),whiCh Was prepared by rcacting diazonium salt sOlution Of 2-amino-5-
procainc alllide in alkaline ethanolic solution. The general formula of the solid

complex was dヴ crmined as[CuL2Cb]thrOugh reacting azo imidazole ligand with
mctal chloride ion,and thc molar ratiO was(metal:ligand)[1:2].The S01id complex

was characterizcd spectroscopyicaHy by FT‐ IR,electronic spectra,clcmental analysis
and molar conductance.The analytical data show that the ligand is a bidantatc and

coordinates with metal ion via nitrogcn atOm of azo and N3 0f ilnidazole. Thc

octahedral geometry was suggested for Cu(II)iOn cOmplex.

INTRODUCTION
Azo imidazole derivativcs are vcry important clasζ  of chcFniCal
compounds rcceiving attention scielltiflc rcsearch[1,2]they are highly

colored and have been used as dycs and pigmcnts for a 10ng timc.[3,4]

They arc important in drugs[5], cosmetics[6], bio10gical act市 itics
includhg antibacterial[7],coordinadOn capacity[8]and pattiCipate in azo

coupling reactiOns.[9]The cOupling ofdiazoniunl salt Occurs in position

2 ofimidazole ring in alkalinc mcdium to g市e azo imidazole dycs.[10,H]
Azo imidazolc moleculc bcing the azo iminc group(一 N到 ―C=NT),
which tt π―acidic and stabilizcd 10w valant mctal redox stttc.[12]Thc aZ0

iFnidaZole ligands does nOt have thc sarnc intcrest il■  rcscarch and
invcstigation becausO of the rarity in thc preparation of this kind Of

ligands althOugh the imidazOlc was known beforc 150 ycars.[13]A

number of thesc azo dyes have been used as chelating liganS[4,8,141in

additiOn ofthc uses as ligands in analytical chemistry.[9,15,16]The hetrO

cyclic azo dyes have been synthesized and proposed as highly scnsitivc

chromOgcnic ligand fOr the deterlnination Of Several mctal iOns[17-

19].Large number Of the spcctro photometric mcthods bascd on thcse

reac● ons were devc10pcd and uscd in analytical chemistry[20].Thc
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present study reports the preparation, spectral characterization and
analytical study of new azo imidazole ligand (pADDpl) and Cu(II) metal
complex.

MATERIALS AND METHODS
Apparatus and materials
All chemicals and solvents were highest purity obtained from Fluka,

The Merck and BDH. The meltin,q points rvere determined on a Electro
thermal,meltaing point 9300. Elemental anall,sis (c.H.N) were obtained
using EuRo vECToR c.H.N elemental anall,zer. IR speatra were
recorded using KBr discs in the range (4000-400) cm-ron FTIR Teast scan
Shimaduz model 8300, r,vhile the UV-Vis. Spectra recorded in ethanol on
Shimaduz model 1650PC. Molar conductance measurements were
determined in DMSO 1tg-: M) at room temperature HANNA model
2l4EC conductivity meter the pH measurements were carried out using
pH-meter Hanna. The metal contents of the complex was measured by
using atomic absorption technique by Perkin-Elmer model 2280.
Preparation of the ligand (PADDPI)
The hetero cyclic azo ligand was prepared according to the following

general procedure for diazotization of primary aromatic amine for
Shibata[21]. The ligand 2-[(procainamide) diazenyl]-4,5-
diphenylimidazole (PADDPI) was synthesized by dissolving (2.35339,
0.0lmol) of procaine amide in 30 ml of distilled warer and 3 ml of
concentrated hydrochloric acid. To this mixture a solution of (0.75gm,
0.01mol) of sodium nitrate in l5ml of distilled rvater was added dropwise
at (0-5) oc and left to stand 20min. This diazonium solution was added
dropwise into a 500m1 beaker containing (2.2g,0.01mol) of 4,5-diphenyl
imidazole dissolved in 200m1 of alkaline ethanol and 5 ml of 10% sodium
hydroxide and 25 ml of l0% sodium carbonate at (0-5) oc, the mixture
was stirred for additional 4hr in ice-bath and allowed to stand overnight
and basified with dilute sodium hydroxide(0.5M) to pH > 8. The
precipitate was filtered offl washed with distilled water and recrystallized
ice from hot ethanol and dried in oven at 60 oc for 24 hour. The yield was
(75%) ofreddish orange powder (m.p: 140-143 C")
Preparation of complex
The metal complex was prepared by dissolved (0.05 g, 0.00012 mole

)from ligand in hot ethanol (25m1) and added drop wise with stirring to a
soichiometric amounts of 1:2 (metal: ligand) molar ratio of(0.00914 g,
0.00006 mole) Cu(II) chloride salt (cuclz.2Hzo) at optimal pH for metal
ion. The solid product thus formed was filtered off from the ice-cooled
reaction mixture, washed with lOml hot ethanol to remove the remaining
unreacted substances and dried at 70oc overnight .
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RESULTS AND DISSCUSION
The reaction of heterocyclic azo ligand (PADDPI) with the metal ions

mentioned above different color crystals depending on the nature of metal
ion. The complex is stable in air and insoluble in water but soluble in
most organic solvents. The analytical and physical data of the ligand and
complex are given in tablel they are consistent with the calculated results
from empirical forryula of compound. The ligand was seen in schemel.

Analytical data and physical properties of the (PADDPI) and

*= the practical value
M=metal

Hgand

NaOH

O-5CO

Na2CO

[江>へOR
、 N″

C,3

(だ ),「(7-(Ⅲ ClhγいmⅢ )「 d・メ)-4,((4,5,dP,,nブ 4″4m da01‐ 2‐ゴ)d二導配墨鵠dc

Scheme l:Preparation of(PADDPI)ligand

72.103
■
(72.36)
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Absorption spectra
The absorption spectra in aqueous ethanolic solution 5oyo (v/v) were

studied for ligand fig.l and the prepared complex showed a bathochromic
shift about (77) nm fig.2

Fig. (l): The absorbance spectra of free Ligand (L)

一１
‐

～
ヽ

一

】

Ｙ

ロ

Figure 2: The absorbance spectra of Cu(ll) complex with (pADDpl)

Bffect of pH
The effect of acidity on Cu(II) complex formation was studied in the

50%(vlv) ethanolic by changing the pH value of the solution and the
result is shown in figs.3. where fig.3 demonstrated that the best
absorbance of Cu(II) PADDPI system is in the range (7.8-8). The ligand
formed a stable complex with metal ion Cu(II) at pH(8).

0.7

0.6

Abs.0.5

0.4

0.3

Cu(:|)

λmax

=508nm

7    8    9    1o   ll

Figure 3: Effect of acidity on Cu(ll) complex formation

Effect of time
Also the reaction is complete in 5 min at room temperature and remains

stable forabout 180 min. This show (PADDPI) ligand srrong coordination
with metal ion in this time. The result are shown in fig.4.

44

妥

菱



Al- Mustansiriyah J. Sci. ′ヽol.25,No3,2014

0.6 1 ‐―――~~~~~― ― ――……―一―‐………―――～―・一――――――一――～^― ―‐

o.1=______T―――――
―
―――ギ……ヽ一~~警

0         50     _.  loo_ .     150        ,oo
Tim:?ふin.)  150     200

Figure4:EffectoftimeonCu(II)*"t@roomtemp.

Metal: ligand ratio
composition of chelate complexes were investigated by mole ratio

method[22] at fixed concentration of metal ion (4xlOrM) and increasing
concentration of ligand (1x10-5-14x10-5M; at optimum pH and ),max. Thii
method indicated that the more probable structure of complex was l:2 for
Cu(II) ion as shown in fig.5 the results are given.

1

0.8

Abs. :::

0.2

0

Figure 5: Moleratio ofCu(Iry com@

Determination of the metal complex stability constants
Stability constant (B) values are obtained ipectrophotometrically by

measuring the absorbance of a mixture of ligind and metal solution at
fiI:d wavelength (mu*)and optimum pH values. The degree of formation
of the complex are obtained from the relationship[23], {:g-"1+*c2; for
1:2 metal complex and q,:Am-As/ Am whei" ar and Am are the
absorbance of the partially and fully formed complex respectively at
optimum concentration. The calculated B and rog p values for the
prepared complex are given in table2.

Molar conductivity
The data obtained from the measurement of molar conductance of the

complexes are shown in table 2 werc carried out in DMSO(I0{M) at
room temperature. The value indicate that the chelate complex of cu(II)
ion is non-electrolyte nature, where the value suggest that no anions
outside the coordination spheres[24,25].
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Ligand
Metal

Ion
Metal:
Ligand

Oplmal
molar

conc.x

10‐
5、
4

Optimal
wave length

( 2 max )nm

Molar
absorpli宙 ty

(c)x104L.m
ol‐
I .cnl‐ l

β
L21mOr2

Logβ

Molar
conductivity
s.mol-l.cm2

PADDPI
λmax=431
nm

Cu(H) 4 508 42x1011 2850 58.0
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Table 2: metal :reagnt stability constant value (p) molar conductivity, optimal
concentration and rvave length rvith molar absorpitivity (e) of chelate complex

Infrared spectra
Infrared spectra data (KBr disk) of ligand (PADDPI) and its complex

are summarized in table3. The comparison between spectrum of the
ligand with this of the coordination complex have revealed certain
characteristic differences. Azo ligand spectrum shorv strong band at
3446cm't due to u(N-H) group t26).The unchanged of this band in
complex means that the D(NH) group does not participate in
coordination[27]. There are weak peaks appear at positions 3853 cffi-r,
3075 cm-r to (C-H) aliphatic and aromatic[2S]. These bands are stable
in position and intensity in both ligand and its metal complex. Another
strong band appeare at 1543cm-r in the ligand spectrum which is due to
u(C:N) 129)to imidazole ring. In this spectra of complexes this band was
shifted to a different frequencies at (1500-1543)cm-r u,ith a little change
in shape. These differences suggest a coordination of the metal ion with
nitrogen atom Nr of imidazole ring.[30]. The free ligand shows a strong
band at 1689cm-rdue to u(C:O) of carbonyl group.[31] This band is
change in position in both ligand and complex . The u(N:N) stretching
vibration appears band at l506cm-lin the free ligand spectrum. This band
appearing at (1442)cm-r with different in shape and reduced in intensity
in prepared complex spectra. Both bands shifted and reduced intensity
due to complex formation.[32] Some other new bands appeared in the
region of (466) cm-rin the complexes spectra which are not present in the
spectrum of the ligand may attributed to the u(M-N) band.[33] Thus the
above IR spectra data lead to suggest that ligand behaves as a bidentate
chelating agent and the coordination sites are the nitrogen atom of azo
group nearst to phenyl ring and N: atom of the imidazole ring to give
five-membered chelat ring. Representaive example for their spectra are
given in figs. 7 and 8.
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Figure 6: FT-IR Spectrum of (PADDPI) ligand
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Figure 7: FT-IR Spectrum of Cu(II) complex with (PADDPI)

Table 3: Characteristic IR absorption bands of the ligand (PADDPI) and its complex
in cm-r units (KBr disk)

No Compound
o(N‐H)
imidazolc

υ(C‐H)Ar
o(CH)A‖ p

。(Cコ0) (C=N) υ(N‐ ) Ilnid r d PH― imd

υ(M一N)

| RくPADDPI) 3446br
Ｗ
　
Ｗ

1506m 1087m
771s

694s

ICu R:CI:] 3437br 3059w
1701m

1500w 1442w 1103:ll
773s

698s

466、 v

W=weak; s:strong; br. m=medium
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Electronic spectra
The electronic spectra data of prepared ligand are three peaks, one for

electronic transition (n - n*) (223nm), the second (289nm) refer to (n -
n*) [34], the third peak (43lnm) for donor atoms such as azo group c.T
transition (charge transfer).
Biological Activity

The biological activity of (PADDPI) ligand and its synthesized complex
Gu-PADDPI were studied against a four diagnosed fungi samples
(penecillium, A.orizae, A.terrus and A.niger/ .Antifungal activity of
(PADDPI) ligand and its synthesized complex were derermined by the
agar (PDA) dilution method [35]. Four different final concentrations of
(PADDPI) ligand and complex in the agar (0, 5, 10, and l5pg/ml). Each
experiment was repeated three times. The activity of each concentration
in the inhibition of fungus growth was estimated by the mean of inhibition
percentages and mean inhibition concentrations. The results showed
effective inhibition of growth of the fungi especially at higher
concentration of synthesized complex. (PDA) which is dissolved in
500m1 of water and cooled at 50"c and purified rvith autoclave for
(20min) at (121C"). the result show in table 4 .

Table 4: Effect a diflerent concentration of Cu(ll) complex in the inhibition
of the radialgrowth of fungi isolated

The biological activity of prepared ligand showed low activity and
sensitivity against all fungi and its complex showed high activity and
sensitivity against all fungi.

CONCLUSIONS
In this present study we report the preparation characterization and

spectroscopy study of new azo ligand derived from imidazole and its
complex with Cu(II) metal ion. The isolated complex was characterized

Fungi Concentration (pdml) Growth rate of fungi Inhibitor ratio%

penecillium
0 9.0 0.0

8.0

10 7.8 20.8

3.7

A.niger
0 9.0 0.0

4.2 53.3
10 2.0 77.2

LO

A.orizea
9.0 0.0

3.4 62.3
10 2.4 73.3

85.5

A.lerrus
0 9.0 0.0

7.1 21.0
10 6.0 JJ.J

5.4 40.2

０
０
И
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by available techniques. The aryl azo imidazole ligand (PADDPI)
behaves as a bidentate chelating agent and coordinating through the N:
atom of imidazole and another nitrogen atom of azo group which is the
farthest of imidazole ring to form five-memberd metalo ring. The
coordination of the metal ion Cu(lI) with ligand(PADDPI) are to give
hexa coordinated show octahedral stereochemistry.
The biological activity of prepared ligand showed low activity and
sensitivify against all fungi and its complex showed high activity and
sensitivitl, against all fungi.
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ABSTRACT

A serics Of chalcOnes and pyrirnidine derivatives Of prOgesterone, is described.The ten

ncw stcrOidal chalcOnes(Al― A10)were synlhesiZed thrOugh claisen― schmidt
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synthesized chalcOnes 、vith urea in basic medium . All synthesized compounds werc
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INTRODUCTIoN
Chalconcs have attractive startingin鷲

i;1:II」1111:器::il:憲|]13[楓
are casy t9 prCpare with largc variabi

櫛f糊構
antibacterial[7],

nti‐ iniammatOry[8], antihngal,anti_
coagulant and anticancer activitics.This prompted our intercst tO synthOsize

somc novel pyrimidinc analogues  hscd with progcncn nucleus ,a
combinatiOn which is expectcd tO shOw high bio10gical activities.

MATERIALS AND METHOD
Melting points were dctcllllinCd in Opcn capillary tubes and wcrc

uncorrected  .FTIR  spectra wcre  rccorded  on  FTIR  Schilnatsu

spectrophotometer using KBr disc FnethOd.Physical data ofthe synthesized

compounds arc tabulatcd in Table(1)and(2)and thc spcctral data arc

tabuhtco in Table(3)and(4).

All reactiOns were fOnowed by TLC .The results Of antibacterial

activity ofthe steroidal chalcOncs are recorded in Table(5)and(6)。

1. General procedure fOr preparatiOn o,chalCOnes(Al― A10):
(0.001m91c)Of progcsteronc was addcd to a stirrcd icc― c001ed solution Of
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and the reaction mixture kept in refrigerator overnight .The precipitate was
filtered and washed with cold r,vater and small amount of cold ethanol, dried
and recrystallized from proper solvent For (Ar-Aro) compounds the
reaction mixture was acidified with dilute hl,drochloric acid before filtration
and washed with cold Ethanol. The physical properties for the synthesized
chalcones (Ar-Aro) were recorded in Table (1) and the spectral data are
listed in Table (3).

2. General procedure for the preparation of (Arr-Aro) :

A mixture of steroidal chalcones (Ar-Aro), (0.1mole) and urea
(0.1mole) dissolved in Ethanolic sodium hydroxide (lOml), was refluxed
for (3hrs).with continuous stirring. The reaction mixture was poured onto
cold water and kept in refrigerator for (24hrs). The ppt.obtained was filtered
off, washed and recrystallized. The physical properties of the compounds
are listed in Table (2), and spectral data are listed in Table (4).

In Vitro antimicrobial screening :

The synthesized chalcones (Ar-Aro) were subjected to antimicrobial
screening by agar disc diffusion method for zone of inhibition. The
antibacterial activity was tested against various gram positive and gram
negative bacteria and compared with standard drug (Ciefixin) using solvent
control. The result were recorded in Table (5 &6).

RESULTS AND DISCUSSION
The steroidal chalcones (Ar-Aro) were synthesized according to the Known
method [15] by the base catalyzed aldol condensation of progesterone(A)
with the substituted Benzadehydes in ethanol (Scheme-l)
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9~CH3

+&〈brR

R= C6H5 ,2-C\C6H4,3-NO2C6H4,4-NO2C6H a,2_BrC6Ha,4_BrC6Ha 2_OHC6H4,5_Br_2_OHC6H3

Scheme (l)

The structure of synthesized compounds were confirmed through
physical properties and spectroscopic studies. FTIR spectra for compounds
(Ar-Aro), Table (3), showed signifiiant absorption banis at(1670-laul cm-I and (1597-1616) cm-rrelited to ( c:o) and (c:c) bonds stretching
respectively as shown in figures (1-4) .The IR spectrum of compounds
(A:,An,As), exhibited absorption bands at (151g-1521) cm-r urd'1ti++-

'Tn 
cm-r for asymmetrical and symmetrical (NOz) stretching vibrations,

yhl!: the rR spectrum of compounds (Aa &A;0) showed banls ar (3300-
llsq cm'r belongs to rhe enolii (oH) bond stretching vibration.
T!9 uv-vis, spectra of compound (Ar-Aro) showed"l. ,,u* at (300-350 nm)
which belongs to the o, B-unsaturated carbonyl system indicates the (n-ru-j
transitions and 1' max &t (230-290 nm) belong to absorption of 1a-n-) in
substituted benzene ring [2] .The introduction of aromaiic moiety into the2 or 4 terminal positions of the conjugated system (c:c-c:o) as in
chalcones appears to increases the polariharacter and therefore, its ,.ra.r"y
to undergo condensation reaction with nucleophiles. Thus chalcones (Ar-
Aro) condensed with urea in basic medium, yielding the correspondirg
pyrimidinones (Al l-A2O) as shown in scheme (2).

(A「 A10)
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R: C6H5 ,2-C|C6H4,3-NO2C6Ha ,4-NO,C6FI-1, 2-BrC6H1,4-BrC6Ha 2-OHC6H4,5-Br-2-OHC6H3

Scheme (2)

The structures of pyrimidinones (A11-A20) were supported by their
spectral data. Table (3)showed bands at (3483-3448) cm-r assigned to (NH)
group and at (1660-1685) cm't for (C:O) bands and (1600-1630) cm-t
belongs to (c:N) group .The uv spectra showed peaks ot 1. max (243-
260nm), i.e. There is a blue shift relative [3] to that of chalcones which
indicates that the conjugation was reduced in the pyrimidines due to the
absence of (C:C) and the configuration of these compounds, i.e. the
pyrimidine ring is not in the same plane with the aryl ring .

Antibacterial screening :

The newly synthesized steroidal chalcones (Al-Al0) were tested for
their antibacterial activity against the following microirganisms ,E ,Coli, and
S. aureus. Salmonela and Bacillus The solvent used was dimethyl
sulphoxide DMSO as a negative control. The agar disc diffirsion method was
followed in this screening and the ciefixin was used as standard drug. Some
of the tested chalcones showed no significant effect against the used
bacteria, whereas the compounds having electron- withdrawing groups
showed a potent activity which suggest that the electron-withdrawing
groups play a crucial role in enhancing the observed activity .The results are
summarized in Table -5 &,6 .

CONCLUSION
The plethora of research described in this review indicates the

synthesis of ten new steroidal chalcones and pl,rimidinone derivatives .The
antibacterial activities for these chalcones represent fruitful matrix further
development of better medicinal agents. This research also can act as
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important tool fbr medicinal chemists to develop newer steroidal compounds
possessing heterocyclic moiety that could be better agents in terms of
efficiency and safety .

ablc l: ical properties for compounds Ar-Aro'
Comp
No.

Ar M pt.C
Molecular
Formula

State and
Color

Yield

%

Al 〇 195-197 CzsH:+Oz
Solid

Ycllow
92

A2 220d C28H3302CI
Solid,pale

Ycllow
０
０
０
０

A3 190-192 CzsH:rO+N Solid,Brown 71

A4 192… 194 CzaHr:O+N
Solid, Dark

brown
62

A5 290-d CzsH::OqNH Solid,bro、 vn 70

A6 220d CzsH:tOzBr
Solid,

Orangc
44

A7 145-147 CzsHlOzBr Solid, Pale
Brown

62

A8 245,247 CzsH:+O: Solid,Brown く
υ
ξ
υ

A9 190-192 C28H3302CI
Solid,Pale

Ycllow
87

A10 95-97 CzsHr+OrBr
Solid, Dark

Brown
51
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f&Le 2:Physical properties for:Phys
Comp
No. Ar M pt.C Molecular

Formula
State and

Color
Yicld

%
AH 〇 210-212 CzsHrzNzOu Solid

Ye1low 76

A12 230‐ 232 C29H36Ci N202 Solid,palc

Ycl10w
り
，
０
０

Ai3 270‐ 272 CzsHloNrOq Solid,

Brown 60

A14 260‐ 262 C:sH:oN:O.r Solid, Dark
brown 40

A15 244‐ 242 CzsH:oNtO+ Solid,

bro、vn
73

A16 270‐ 273 CzsHroBrNzOz ，
　
ハ
）

ｄ

　
　
ｇ

Ｓ。‐ｉ

Ｏｒａｎ
72

A17 130-132 CzsHroBrNzOz Solid, Pale
Brown 88

A18 Ъ 240-242 CzsHrzNzOr Solid;

Brown
く
υ
κ
υ

A19 ―
く三)―

Cl 255-257 C29H36CIN202 Solid,Pale

Yellow 77

A10 110-112 CzsHrzBrNzOr Solid, Dark
Brown 80
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'abl
e S data Or nds (Ar-Aro

Comp
No.

Ar

UV
DMSO
λma、

FTIR(KBR discs)cnl l

v Other
v (C:O) v (C=C)

V

(C‐ H)ar。
V(C―H)Jph

Al 〇 309,239 1701‐ 1672 1610 3026 2939,2875

Aぅ 289,241 1620,1658 1603 3063 2922,2874 C‐CI=751

A3
320,307,

257
1699,1662 1614 3090 2922,2852

N02=1529
asay,1350sy

A4
314,258,

244
1699,1664 1612 3086 2939,2877

N02=1521
asay, 1357sy

A5
314,303,

258
1699,1662 1597 3084 2941,2875

N02=1518
asay,1344sy

A6 290,239 1699,1668 1616 3082 2939,2875 C‐Br=815

A7 286,258 1701,1670 1612 3061 2941,2875 C¨Br=756

A8
315,308

,241
1699,1643 1602 3082 2966 OH=3431

A9 297,259 1701,1670 1616 3080 2956,2841 C‐CI=819

A10 も
Ｂ

336,260,

243
1685,1659 1610 ハ

υ 2943,2874
C‐Br=8250‐
H=3404
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Tablc 4: tral data for Ar r-Azo

ｐｍ
　
ｏ．

Ｃ。

Ｎ
Ar

UV
DMSO
λmax

FTIR(KBR discs)cm‐ l

v Other
V(C=0) v(C=N) v (C=C) V

(C― H)ar。
V(C‐ H)Jph

AH 〇
288,257

,254

1699,

1666
1626 156■ 3024

2924,

2874
NH=3383

A12
290,261,

255
1701,

1670
1616 1560 3064

2941,

2874
C‐Cl=754,
NH=3439

A13

N02
304,259,

243
1697,

1670
1622 1560 3088

．
　

２９６６
，

２８７４

N02=1517
asy,1350 sy

A14
359,316,

258
1701,

1685
1637 1595 3082 2964,2874

N02=1521
NH=3446

A15
352,301,2

60,244,

1699,

1685
1627 1575 3074 2941,2874

N02=1344
NH=3448

A16 303,251
1699,

1664
1622 1562 3060 2941,2874

C―Br=831
NH=3446

A17 333,286,

258
1698,

1672
1604 1571 3061 2941,2875

C―Br■736
NH=3447

A18 305,280
1701,

1668
1629 1491 3084 2941,2875

OH=3443
NH=3416

A19 335,260,

248
1699,

1661
1631 1595 3062 2968,2875

C‐CI=831
NH=3448

A20 ｂ
Ｂ

293,257
1699,

1664
1614 1575 3082 2924,2874

C―Br=829
0-H=3446
NH=2446
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Tablc 5:Antibacterial

Table 6: Antibacterial activity for

C 1 activity fbr compounds Ar-Aro

Cornp.
No.

Zone oflnh bition (cm-r
E. Coli (-) S. aureus(*

100 ppm 250 ppm 500 ppm 100 ppm 250 ppm 500 oom
Al 0.65
A2 1 1.4 0.6

A3 0.8 1.2 0.75 0.95
A4 1.7 0.65 1.4 0.93
A5 0.7s 0.62 0.8

A6 2 0.8

A7 0.9 0.75 0.55
A8 0.44 0.5 1.4

A9 0.7

A10 1.2 0.9 0.4
Drug 1.9 2.3s 2.5 2.4 2.9 3.5

a activity fbr com Ar-Aro

Comp.
No.

Zone of Inhibition (cm-'
Sahnonella Bacillus

100 pprn 250 ppm 500 ppm 100 ppm 250 ppm 500 ppm
Al 0.5 1.05
A2 0.3 0.35 0.4
A3 1.6 1.3 0.3

A4 ０
フ 0.5 0.9s 0.7

A5 0.55 0.45 1.7 1.4 0.9
A6 く

υ 0.55 0.45 0.45 0.45
A7 0.5 0.5 0.95
A8 1.4 I 0.6
A9 く

υ 0.6 L5 0.15
Aro 0.9 1.7 0.4 0.55

Drug 1.6 2 2.05 3.65 3.95 3.95
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Figure l: FT-IR spectrum of compound Al
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ABSTRACT
ln this paper, we prove the existence of common random fixed point for random
mappings satisfying new type of rational contractive conditions in S -rnetric space,
rvhich are modifying some results of rational contractive mappings in random metric
space like the results of [21,22).
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INTRODUCTION
Metric fixed point theory is a branch ofthe fixed point theory, which finds
its primary application in functional analysis. It is a sub -branch of the
functional analytic theory in which geometric conditions on mapping or
underlying space play acrucial role . Although, it has a purely metric fact,
it is also a major branch of nonlinear functional analysis with close ties
to a Banach space geometry. Historically the basic idea of the metric
fixed point principle firstly appeared in explicit from Banach thesis 1922
where it was used to establish the existence of solution to an integral
equation . the principle of Banach contraction mapping is remarkable in
its simplicity contraction, it is perhaps the most widely applied fixed point
theorem in all analysis .This is due to the fact that contractive condition
on the mapping is simple and easy to test because:
(i) It requires only complete metric space for its setting.
(ii) It provides a contractive algorithm (iterative method)
(iii) It finds almos conocial application in the theory of differential and
integral equations specially the existness solution, uniqueness solution
(see[1 ]).
on the other hand, some authors interested and have tried to give
generalizations of metric space in different ways. In 1963 l2l gave the
concepts of 2-metric space, further in 1992 [3] modified the concept of
2-metric space and introduced the concepts of D-metric space but in
2005 [4] pointed out that these attempts are not valid and introduced the
concepts of G- metric space and proved fixed point theorems in G-metric
space. [5] modified the concepts of D-metric space and introduced the
concepts of D-- metric space and also proved a common fixed point
theorems in D*-metric space .In addition [5] have introduced the
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concepts of s-metric space, \\,hich is different from other space and give
some of other properties as well as proved fixed point thetrems in"this
setting space. They also give some examples of 

'S-metric 
space which

shows that S-metric space is different form other spaces. Now, duringtle 
last fifty years, there have been so many exciting developmenis in thefield of random operator theory. Probabiiistic fun-ctional analysis is u,important mathematical disciprine because of its apprications toprobabilistic models.in applied problems. Random operator theory is

nedded to study various classes of.random equations. rne tneory ofrandom frxed point theorems was initiated by the prague schoi ofprobabilistic in the 1950. The interest in this sulject was enhanced aflerpublication of the survey paper by Bharucna neio [10]. Random fixedpoint theorems, common random fixed point theorems and random
coincidence point are stochastic generalizations of classical fixed polra
theorems , common fixed point theorems and coincidence point
theorems. Since then many initructing random fixed point results and
several applications have appeared in the literature for example the work
of I l-20].
In this paper we prove some common random fixed point theorems of
random mappings satisfying new type of rational contractive conditionsin S-metric space, which are *ooirying some resurts of rational
contractive mappings in random metric.pu". (see [21])and the results in
1221.

preliminaries
Delinitions (t) [6]:
let x be nonempty set. A generalized metric (or D'- metric) on X is afunction S: X3+ [0, *] that satisfies the foilowing conditions for each
XrYrZrae X
1. S(x,y,z) > O

? S (x, !, z):0 if and only if x7:z
1 S(x,y,z) < S(x,x,a)+ S (y,y,a)+S(z,z,a)
The pair (X,S) is called an S-metric space.

Exampte e) 16l :l. Let X:Rn and ll ll a norm on X, then S(x, y, zy llx-z ll +lly_z ll isan S-metric space.
2' Let X be nonempty set, d is an ordinary metric on X, then
S(x,y,z):d(x,z)+d(y,z) is an S-metric space
The special case of previous the exampt.lZ;u, follows .

Example (3) [9] :

Let R be the real line.Tlen S(x, y, z):lx_zl +ly-zl for all x ,y, ZeR is an
s-metric space on R, which is called usuall S-metric on R.
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Now for more examples of an S-metric space (see [22]).
Lemma (4) 16l

In an S-metric space, we have S(x, x, y):S(y, y, x).
Definition (5) [9] :

Let (X, S) be an S-metric space. For r > 0 and xG X we define the open
ball B'(x, r) and closed ball Br[x, r] with a centre x and a radius r as
follows:
B'(x.r):{y e X: S (y,y, x) < r}
B'[x,r]:{y e X: S(y,y,x) < r}
The topology that induced by the S-metric is the topology generated by
the base of all open balls in X.

Example (6) [6]:
Let X:R, denote S(x, y,z):ly *, -zxl+ly-zl for all x,y,z € R. Therefore
B.(1,2):{y€ R: S(y, y,l) < 2} - {y € R: l/ -l l< 1}

:(o'2)
Definition (7) 16l:

Let (X, S) be S-metric space and As; :

l-If for every xe A there exists r ) 0 such that Br(x, r)cA, then subset
A is called open subset of X.
2- A sequence {xr} in X converges to x if and only if S(x,,xn,x)-; 0 as
nJ oo.Thatisforeache ) 0thereexistsno€ Nsuchthatvn ) n0 -)
S(Xn, xn, x) ( e and we denote this by l** , = *
3- A sequence {xn} in X is called a cauchy sequence if for each e } 0,
there exists no C N such that S(xn, xr, x*) ( e for each tr, ffi
> n0.

4- The s-metric space (x, s) is said to be complete if every cauchy
sequence is convergent

Lemma (8) t6I
Let (X,S) be an S-metric space. If XnrX and yn+y then

S(xn,xn,yn) -+ S(x,x,y)

Lemma (9) t6l :

Let .(X, S) be an S-metric space. If sequence {xn} in X is
Converges to x,

then x is unique .

Remark (10):
Every S-metric on X defines a metric d, on X by,

d'(x, y):S(x, x, y)+S(y, y, x) V x,y e X l7j But S(x, x, y):S(y,y,x)
so we have: dr(x, y):2 S(x, x, y) V x,y e X.
For more properties of S-metric space see [6-8]
Proposition (11) [91
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Let (X, S) be an S-metric space and let d(x, y):S(x, x, y) for all x, y€ X.
Then we have :

1. d is a B-metric on X .

2 Xn-+X in (x, S) if and only if x,,--.ry in (X, d)3. {xn} is a Cauchy sequence in (X, S) if and ojy if {x,} is a Cauchy
sequence in (X, d).
Now we will recall the follorving concepts *,hich are necessary in this
paper (seeI l9]).
Let X be non empty set and (O, f) be a measurable space (i.e, f is a d _

algebra of subsets of a). A function g:o+X is said to be a i__irr*if.if for any open subset B of X, g-'(B) el. a mapping S :C2x X _-+X is said
to. b_e a random mapping if and only it for eacir'nxid xEX, the mapping
S(.,X) : O-; { is measurable. A measurable mapping g: O-+ X is ,unao,i
fixed point of the random mapping S :ex'X li if and only if
S(w,g(w)): g(w)for each w€ C).
Proposition (I2) I9l
Let (X, S) be an S-metric space. Then we have :L X is first countable.
2. X is regular .

Remark (13) [91
By .proposition (11&.12) we have that every S_metric is topological
equivalent of B-metric space.
The following definition is necessary in this paper:

Definition (14):
An S-metric space (X, S)is said to be polish space if it satisfies the
following conditions:
1. X is complete
2. X is separa

Main results
In the proof of our main results we take a similar way as in t2l&22).In the following theorems we take O:R.

Theorem (1):
Let (X, S) be polish S-metric space and let F, T:Rx X _r X
two random mappings. If there exists measurable mappings
(0,1) such that the following rational contractive condition is

be
a, B: R -->

satisSing:
S(F(w,x),F(w,x),T(w,y))≦ ¨ )l・

SIX,x,「 o,ノ)+So2ッ ,FO,χ ))ド lX,ノ ,ッ )
SO,y,rO,ノ》+雰←,x,Fl17,X》

ザ (ツ)
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For each x,y∈ χ,w∈ R and α′β∈ R+with O≦ ∝(″)十 β(″)<
1.Then there exists cOlninon randorn flxcd point Of F and T.

Proof
We deine a sequence Ofmcasurabに mappings{gn),aS gn:R→ χ is an
arbitraw meaSurable mapping   fOr w∈ R   and n >o.
g2n+1(W)=F(w,g2n(W)),g2n+2(W)=T(W,g2n+1(W)).ThCrefOre,for all w∈ R,
gl(W)=F(W,go(W))and g2(W)=T(W,gI(W)).Then by(1)we have:

S(F(w,gO(W)),F(w,gO(W)),T(W,gl(W)))≦

Ⅲ )

十β(w)
卜21'儒級),g00),FO,g。 0ッ )))

SO,

Selυ &ゝoλ g20》 ≦̈ )

g10)'g20))+雰む00),g00),g10))

十β(″)

S(g。 (″ ),g。 (″ ),gl(″ ))

Thercfore,

S(g:0),gi級 )),g2級 ))≦ (αO)+βO))Seoo),g00),g10))
Let K=(α級)+βO))
SO,S(giO),g10),g20))≦ Ks(gOo),g00),giO))

Silnilarly,ifwc procecding in the same way wc have:

S(gl(″ ),gl(″ ),g2(″ ))

+β。)(∫
権キ:号姥詐;≒|≒》ti千1ギたち1ll::ず計:メll卜号:1争;):)

S(g10),g19),g20))

Thus by definition (1&3) and lemma (4) we have : S(g,(, ),s,(w ),sr(* ))<
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く

Therefore by the same way we obtain
S(g2C17)'g20))'g30))≦ Ks(g!o),giO)),g20))

S(g2(ツ )'g,(ツ )),g3117))≦ Ks(gl(ν ),gl(ν )),g20))

≦K2s(goo),goo)),g!Kl・ ))
So,by inductiOn、 ″e havc:
S(g″ 0),g″ o)),g"JO))≦ S(goo),gO")),g!0)).

FurthcllllorC,fOr m>n,by dcinitiOns(1&3)andlCmma(4)wc havc:
g2n+I(W)=F(w,g2n(W)),g2n12(W)=T(W,g2n+1(W))and hCncc,

S(g"0),g"0)),g"0))≦ 器 (g"o),g″ 0)),g″ JO))+S(g"0),g″ o)),g″ .0))

=器 (g"0),g"0)),g".0))+S(g"JO),g″ JO)),g″ ll・ ))

≦2(″ "+……+た
″Iド
(goo),g。 0)),g:0))

≦2■Seoo),g。 0)),g10))→ 0   , as
l―た

″ → ∞

Thus,{gn(w)}is measurablc cauchy scqucncc in X,and by cOmplctcness

OfX,{gn(w)}Convcrges to g(w)in x and sincc x is separablc,thercforc

g(W)iS mcasurable.

Now wc provc that F(w,g(W))=g(W)takC x=g(w),y=g2n(W)inequality

(1)       wc        havc        :
S(F(w,g(W)),F(w,g(W)),T(W,g2n(W)))

αO)ltS(glK14),giO)),g2KII))+S(gllレ ),gilll)),g26`'))+

S(g,KII),g,0)),g2(ツ ))+2S(g[llt),gl(")),g26ツ ))
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. -,..,r([s{s@),g(w),T Q, ,gr,Qu)))+s(gr,,(w ),gr,(*),F(w ,g(w))Is(g(w ),g(, ),gr,,(r,)))="u"'l 
J

n^,, ,[[s(gr,,(r'),gr,,(rv ),70r',gr,,(w )))+s(gr,,(w),gr,,(w ),F(ru,g(w)))JS(g(w ),g(w),gr,,(w )))'( 
^S(g(ru ),g(u, ),7 @, ,gr,,(tv ))+21(g(w ),g(w),F(w,g0.y ))) )

Thus r.r,e have:

S(F(rv, g(w),F(w, g(w), gz"+r(w))

- ^,.., ,,([,s{s(ru ).g(rv ),gr,,*,(w ))+S(g,,,(w ).g,,,(v,),F(u',g(w )))}s(g(w ).g(, ),g,,,(r')))
= "rrr /l 

,J

, r,...,([s{s.,(w),gr,(w),gzu*r(w))+s(gr,(w),gzu(w),.tr(rv,s(}v)))}s(g(w).g(r),gr,,(r)))-^rrr[ 
J

By taking n-+ oo in the above inequality we have :

S(F(w, g(w)), F(w, g(w)), g (w))

. -,..,,( W {s (r), I (* ), g(w )) + s (g(, ), g(, ), F (w . g (w )))}s (g(w ), s (, ). s(, )) )
= ",r, /l. 

,J

, *... .,( IS @ (* ), s (w ), s (w )) +S (g (w ), g (w ), F (w,g (w )))]S (g (w ); g (, ), g (, )) )-4" /[. 
,J

So we obtain S(F(w, e(w)), g (w), g (w)) :0 and then F(w, g(w)):g(w)
Norv take x:g(w), y: g(w) in inequality (1) we have:
S(F(w, g(w)),F(w, g(w)), T(w, g(w)))<

^*...,([S(S(, ),g(w),T(w ,g(y )))+.S(g (w),g(w),F(w,S(y)))]S(g@),g(r),g(w))')
"v'/[ )
, *....,(lSG@),g@),TQv,g(w)))+S(g (w),g(w),F(u.s(rl,Dls(g(l,),g(r),g(r))')
-r"( r\ 

)
So, we obtain, S(F(w, g(w)), F(w, g(w)), T(w, g(w))) :0 and so we get
T(w, g(w)):g(w). Thus g(w) is a common random fixed point of F and
T.
Corollary(2):
Let (X, S) be polish S-metric space and let F: Rx X -+ X be
random mappings satisfying the following rational contractive condition:.

S(F(w ,x),F(w ,x),7(w, y)) <1r,' S(y,y,T (u ,y))+?S(x,x,Ffui ,x))

た2二年
哉書警議洗デ喜壕イ聖ずギ驚寺

L2

For cach x,y∈ :X and w∈ R and klk2≧ 0
there exists a cornlnon random flxcd point of

(2)

with kl+k2<1,Thcn
F and T.

Proof: by theorem (l) and by taking a(w ):k1 and p1w 1=k2
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Corollary(3)
Let (X, d) be polish S-metric space and let F: Rx X + X be randommapping. If there exists measurable mapping,
_ 

q, PtR -+ (0,1) such that the following rational contractir. .orroitiJn
is satisfuing:

S(F(w,x), F(w,x),T(w,y) < x (w) [s(r,]:,F(rr"2'))+s0',v,F(u',x))]s(x,x,/)
' S(y,y.F(w.y))+?S(.r.x,F(ru,x))

+Tfu\ I' r \"' S(*,*,rQ",y))+?S(x,x,FQ1;D - """"'(3)
Foreach x,y€ XandwER anda,p€ R* with0<x(w) + F@)<L Then there exists a random fixed point of F .

Proof: in theorem (l), by taking T(w, y):F(w, y)

By proposition (l l) we have the following corollary:
Corollary (4)
Let_ (X, d) be polish b-metric space and let F, T: Rx X + X be tworandom mappings. If there exists measurabre mappings
. o'0t ! + (0,1) such that the following rational contractiu" .onOitio,
is satisfying:

d(F(w,  x),T(w,  y),)≦ ∝

『
し,70,ノ》+グし,Fo,χ ))ソ←,y)
グ0,rO,ッ》+ν←,Fo,χ》
Foreach x,y∈ χ and w∈ R
l Then there exists a random

Theorem (5)
Let (X, S) be
be two random

a,p:R + (0,L)
is satisffing:
S(F(w,x),

『
←,r",ノ》+グし,Fo,χ》ソα,ッ )
ごし,70,ノ》+ν←,Fい,χ)

β(W)

…………。(4)

糧:1属tV湾為警
∝レ)+βけ)、

polish S-metric space and let F, T : Rx X -+ X
mappings. If there exists measurable mappings
such that the following rational contractiu. .onaition

F(w,x),T(w,y))≦

中 )    _⊃

Foreach x, y € X andw €R and u€ R* with 0< o< (w) < 1,then
there exists a random fixed point of F and T .

Proof: as in theorem (l) and by (equation 5) we have :
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S(F(w,gO(W)), F(w,gO(W)),T(W,gl

allツ )1呈
11呈互1∠」Li:11:キ

〔::|:il:;:)キ ;:::i:|;||::+|:li:);iill;:::l;:::||;与 ;;重
些ELttLl∠ E2

So,

S(g16ツ ),gl(″ ),」」(ツ ))                       <

“

ν)

Thus,by dcinitions(1&3)and lemma(4)we haVe:
S(gl(ツ ),g10),g2117))≦

s2(g2(ソ )'g2(″ )'gi(″ ))+2S2(gO(″ ),gO(〃 ),gI(″ ))

Therefore,

S(g10),gl級 ),g20))≦ αO)S(g00),g00),gl級 ))
Lct K=αけ ),SO
S(g10),g10),g20))≦ KS(g。級 ),g。 0),g10))
Also by thc samc way、 ve havc:

S(g2(W),g2(W),g3(W))=S(F(w,gl(W)),F(w,gl(W)),T(W,g2(W))

≦

(                                                                   )

=(1112墜
三 二 重 」 21卜

昇 」 [1)ず 1li)|[:::声 ;:考 1詐 (サ lキ う :liギ :;l'1#:デ

塾 重 竺 2と 重 2聖 生 ≧

)

s2(g3υ )'g30)'g2級 ))+2S2(gl級 ),を10),g20))

So,we havc:

S(g2級 )'g20))'を 3級 ))≦ KS(gio),gル )),g20))
≦ K2s(gO級 ),g00)),gル ))

and by induction wc have:

S(gn(W),gn(W),gn+1(W))≦ Kns(g00),gO級 )),g10))

Thercfore,as in theorcm(1)we Obtain(gn(W)}WhiCh is a measurablc

Cauchy scquencc in X and by completcncss ofX,(gn(W)}COnvcrgcs to

g(W)in x and since x is separablc thcrcfore g(w)iS mcasurablc.
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Now, we prove that F(w, g(w)):g(w) take x :g(w), y:gzn(w) in
inequality (5) we have : S(F(w,g(w)),F(w,g(w)), f1w,glz,1w;;)

≦
(空
菫
留 篭 盗 淵 霧 勢 無 翌

2″れ〉
鵠

g。ツが む
顆g2″ 0)'rO,g2″ 0))+雰

2(g"ゝgo〉 Foν ,g6ツ》)

0》

)Thus we have

±s2むン。),gぁ o),FO,g"》 )ドむoツ ),gO),
0),gン.o》 +雰

2む
。),g

By taking n-, oo in the above inequality r,ve have:
S(F(w, g(W)), F(w,

So we obtain that
F(w,g(w)):g(w)

S(F(w,g(W)),F(w,g(W)),g(w))=O and thcn

ｇ２ｎ＋‐
蜘

Ｗ

「ヽ
到
―
ノ

(ヽ
′ヽ
))

Now take x :g(w), y: g(w) in inequaliry (5) we have:
S(F(w, g(w)), F(w, g(w)),T(w,g(w)))<

滋《
C諸
無∫::篤潔薇驚f寝灯轟絆

・。f F and■  
′

Corollary(6)

紳誉ギ絡事ex躍‖艦ぶ0螺
…

“

D

Foreach x,y∈ x and w∈ R andO≦ た<1.                Then
there exists a cOnllnon random flxed point Of F and T.

ProO■ by theOrem(5)taking αo)=k.

子}野:t》悩隅褥:鯨溝撫鷺棚i
satis,ing:

S(F(w, x),F(w, x),F(w, y)) < が●,χ ,ッ )
S' Qt, y, F(w, y)) +ZS2 (x,x, F(w,x))

Foreach X,y€Xandw€R anda€ R*with0< x (w)'<'L.Then
there exists a random fixed point of F.
Proof: in theorem (5), by taking T(w, y): F(w, y).
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By proposition (11) we have the following corollary:

Corollary (8)

, - Let (X, d) be polish S-metric space and F, T: Rx X --+ X be
two random mappings. If there exists measurable mappings

a, p: R --+ (0,1) such that the following rational contractive condition
is satis$ing:

d(F(w,x),T(w,y),) .a(w \ld1l '\Y 'il)+d'Q''F(u' 'x))kl(x 'v). . ..(8)
d'g',7 5r, ,y))+M11x.F(w ,x))

Foreach x,y€ Xandw€R anda€ R*with0< x (w)< L.Then
. there exists a common random fixed point of F and T.
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ABSTRACT
The purlosO Ofthis study is to analyzc the complcx renection arrangcments A(G29).

During our study、 vork we succecd to answering the open problein suggcsted by

Jambu and Papadima in``」 ambu M.,Papadima S.,111''(iS there an arrangement A,

hypcrsolvable and frcc,such that L(A)>rk(A)?), when wc pr6vc that A(G29)iS a

rank four hypersolvable arrangement whh a composttion serics oflength L(A(G29))

=25,and A(G29)iS nOt Supersolvable arrangemento We compute the POincare

polynomials ofA(G29).AIso we prove thatthe actio1 0fG29 0n A(G29)preServes the

ability conditions.

INTRODUCTION
Let v = c' and choose coordinates for z. s.t. we can identify the

s1'mmetric algebra S=S(Z-) with the polynomial ring ClZt,...,Zi.A
h1'perplane in v is a codimenesion one affine space in v. A hyperylane
arangement in v is a finite collection of hyperplanes denoted by A t2l.
when the hyperplane of an arrangement contain the origin we say the
arrangement is central.
For each HeA choose a linear polynomial an es s.t H = Kerar. Let
Q=f|oo denote the defining polynomial of the arrangement A.

HeA

Throughout this paper we use the following notations:-
Let Le be the intersection lattice of A which is the set of all

intersections of elements from A with the order being reverse inclusion
i.e. X <Y +>Y c- X, for each X, y e Le.

$2: HYPERSOLVABLE & SUPERSOLVABLE ARRANGEMENTS
The next definitions are standard for lattices in general,

see [3,4,5] we will use them for central arrangements.
Let A - {H,, Hz, ..., H , }be a central affangement in the complex vector

space V. Denote also by dp= {a;, a,z, ..., cz} c p(V-) its set of
defining equations (forms) viewed as points in the dual projective space,
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where Hi = ker cri, i = 1,2, ..., l. .lt simplifies notation to assume that L

rk(A)=nandT=T(A).
Lemmo (2.1) [6]: An element XeL is modular if and only if X + Ye
L,VYeL.
Definition (z.\[al Let A be an affangement with rk(A) = n, and L be

its lattice, then we call A supersolvable if L has a maximal chain of
modularelements V= Xo<Xr <... ( Xn= T
Definition (2.3)I7l: Let B c A be a proper non-empt), sub-arrangement

of A and set B" - A - B. We say that (A, B) is a solvable extension if the
following conditions are satisfied:
1. The extension is closed: If no point ae B' sits on a projective line
determined by ct, ge B, i.e. rk{cr, 0, a} = 3.

2. The extension is complete: If for every a, b e B' with a + b, there

exists a point y € B, on the line passing through a and b, i.e., rk{a, b,
^,1 _ ,)
IJ_L.
3. For every distinct points a, b, c € B', the three points ct, F, y determined
by (a, b), (b, c) and (a, c) respectively are either equal or collinear.
Definition Q.$ lTlz The arrangement A is called hypersolvable if it has

a hypersolvable composition series. i.e., an ascending chain of sub-
arrangements

Ar c Az :- ... cAicAi+r c... cAk=A,whererk(Ar)= l,andeach
(A r, A i+r) is a solvable extension. The positive integer k > 2 is called the
length of the composition series, which is denoted by L(A), and depends

only on A. i.e. L(A):k.
Theorem (2.5) [7]: Let A be a hypersolvable. Then A is supersolvable if
and only if L(A) = rk(A).
Notice that, theorem (2.5) provides a very simple supersolvability test.

$3: The Complex Reflection Arrangement A (Gzg)

The classification of finite reflection groups contains three infinite familes and
(34) exceptional groups labeled Gn- Grz [8]. Our interest group is Gzs.

The Complex Reflection Group Gn (3.1):
Gzs is a subgroup of PGL (4,C). It give rise to a complex reflection group

G c U (Co) =U (4,C) c GL (4,C) , of order 7680. It is generated by
reflections.
All the reflection of Gzs are of order 2, but Gzs is not the complexification
of a real group. It is well - generated irreducible - reflection group [2].
The corresponding reflection arrangement has "40" hyperplanes and
defined by [9]:
Q(A (Grr)) :xyzw(x-y)(x-z)(x-wXy-zXy-w)(z-

w)(x+y)(x+z)(x+w)(y+z)(y+w)(z+w)
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(x-y+iz+iw) (x-y+iz-iw) (x-y-iz-iw) (x-y-iz+iw) (x+y+iz+iw)
(x+y-iz-iw)

(x+y-iz+iw) (x+y+iz-iw) (x-iy+iz+w) (x-iy+iz-w) (x-iy-iz+w)
(x-iy-iz-w)

(x+iy-iz+w) (x+iy-iz-w) (x+iy+iz+w) (x+iy+iz-w) (x-iy+z+iw)
(x-iy+z-iw)
(x-iy-z-iw) (x-iy-z+iw) (x+iy+z+iw) (x+iy-z-iw) (x+iy-z+iw) (x+iy+z-
iw)
Tlte Lsttice of A(Gzq) (3.2):

Recall that the hyperplanes of an arrangement A in Ca are represented
as usual by lines in the projective plane P(Co). The hyperplanes of the
reflectionarrangementA(Gze)representedbyHi,i:l
follows:

In the case of A (Gzr), the projective (40) lines meet in "310" points. Each

of the first "L2}"'points is contained in"7" lines, so we refer to them as

sevenple points.

Each of the second r'160r' points is contained in"3" lines, so we referto

them as triple points. The last "30" points is contained in"10l' lines, so we

refer to them as tenple points. Thus each projective line contains "24"

points: "6" tenple points, "6" sevenple points and"-72" triple points.
'Therefor" 

the iattite of A(Gzr) consists of "732" elements which are:

l- Ca as the minimal element.

2- The set of atQms (40 hyperplanes ) as the rank one elements.

3- The rank two elements consists of "310" elements'

4- The rank three elements consists of'380" elements'

5- The maximal element r=firu,={o}.
i=l

Remark (3.3):
We do not.refer to the lattice of A (Gzr) in details. Since it contains a

big number of intersection points (732 elements). But we find the

intersection points of Hr, Hz, H3 and H+ for our interest:

Hr 0 Hz0 Hzs0 Hzafl Hm[lHlr 0 H:+0 H:00 Hlsn H+o' x:Y: 0' iz*w:0'

Hr : x:0 Hrr :x*y:0 Hzr : x*y*iz*iw: 0 H:r :x*iy*iz*w=0
Hz : y:0 Hrz : x*z:0 Hzz : x+y-iz-iw:0 H:z :x*iy*iz-w=0
H: : z:0 Hr: :x*w=0 Hzr : x*y-iz*iw:0 Hr: :x-iy*z*iw=0
Hn : w:0 Hrq i y*z:0 Hzq : x*y*iz-iw:0 H:+ : x-iy+z-iw:0
Hs : x-y: g Hrs :y*w:0 Hzs : x-iy*iz*w:0 H:s : x-iy-z-iw:0
He : x-z: 0 Hro :z*w:0 Hzo : x-iy*iz-w:0 Hro : x-iy-z+iw:0
Hz : x-w:0 Hrz : x-y+iz+iw:0 Hzt : x-iy-iz+w:0 Hrz : x+iy+z+iw:0
Ha : y-z:0 Hrs : x-y+iz-iw:0 Hze : x-iy-iz-w:0 H:s : x*iy-z-iw:0
Hs : y-w:0 Hrs : x-y-iz-iw:0 Hzs : x*iy-iz*w:0 H39 :x+ Y-z+iw:0
Hro : z-w: 0 Hzo : x-y-iz*iw:0 H:o : x*iy-iz-w:0 Hqo : x* y*z-iw:0
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Hl∩ H2∩ H26∩ H27∩ H29∩ H32∩ H33∩ H35∩ H37∩ H38:X可=0,iZ~W=0

Hl∩ H3∩ H17∩ H20∩ H22∩ H24∩ H26∩ H28∩ H29∩ H31:X=Z=0,―yttiw=0

Hl∩ H3∩ H18∩ H19∩ H21∩ H23∩ H25∩ H27∩ H30∩ H32X=Z=0,iy‐ w=0.

Hl∩ H4∩ H17∩ H18∩ H22∩ H23∩ H35∩ H36∩ H37∩ H40:X=W=0,iy+z=0.

Hl∩ H4∩ H19∩ H20∩ H21∩ H24∩ H33∩ H34∩ H38∩ H39:X刊=0,iy_z=0

H2∩ H3∩ H17∩ H20∩ H21∩ H23∩ H33∩ H36∩ H37∩ H39:y=z=0,x+iw=0.

H2∩ H4∩ Hlフ∩H18∩ H21∩ H24∩ H25∩ H26∩ H31∩ H32:y=w=0,x+iz=0.

Hl∩ H2∩ H10∩ H18∩ H20∩ H23∩ H21:X=7=0,Z~w=0

HI∩ H2∩ H16∩ H17∩ H19∩ H21∩ H22:X=y=0,z+W=0
Hl∩ H3∩ H8∩ H33∩ H36∩ H38∩ H40:X=Z=0,y_w=0

Hl∩ H3∩ H15∩ H27∩ H28∩ H31∩ H32:X=Z=0,yttw=0:

H!∩ H4∩ H8∩ H25∩ H26∩ H29∩ H30:X=W=0,y_z=0

Hl∩ H4∩ H14∩ H27∩ H28∩ H31∩ H32:X=W=0,yttz=0

Hl∩ H17∩ H22:X=0,y― iz‐iw=0

H:∩ H18∩ H23:X=0,y‐ iz+iw=0.

Hl∩ H19∩ H21:文 =0,y‐ iz‐ iw=0

Hl∩ H20∩ H2■ X=0,yttiz― iw=0

Hl∩ H25∩ H30:X=0,iy‐ iz‐w〒0.

Hl∩ H26∩ H29:X=0,iy― izttw=0

Hl∩ H2フ∩H32:X=0,ly+iz― w=0
Hl∩ H28∩ H31:X=0,iy+iz+w=0
HI∩ H33∩ H38:X=0,iy― z‐iw=0.

Hl∩ H34∩ H3ヴ =0,iy―z+iw=0.

H2∩ H17∩ H21:y=0,x+iz+iw喧 0.

H2∩ H18∩ H2■ y=0,x+iz―iw=0.

H2∩ H19∩ H22:y=0,x‐ iz‐ iw=0.

H2∩ H20∩ H23:y=0,x‐ izttiw=0.

H2∩ H25∩ H31:y=o,x+iz+w=0
H2∩ H26∩ H3が y=o,x+iz―w=0
H2∩ H27∩ H29:y=o,x― iz+w=0.
H2∩ H28∩ H30:y=o,x― iz―w-0.
H2∩ H33∩ H37:y=o,x+z+iw=0.
H2∩ H34∩ H40:y=o,x+z― i-0.
H2∩ H35∩ H38:y=o,x― z‐ iw=0.
H2∩ H36∩ H3"y=o,x‐z+iw=0
H3∩ H17∩ H20:Z=0,x‐y+iw=0.

H3∩ H18∩ H19:z=0,x―y― iw=0.

H3∩ H21∩ H23:Z=0,xtty+iw=0

H3∩ H22∩ H24:Z=0,x■ y―iw=0
H3∩ H25∩ H2デ Z=0,x-ly+w=0.
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H:fl Hzo0Hzst z:0, x-iY-w:O.
H:0 Hzq 0 H:i Z: 0, x*iY*w:O.
HrO H:ol Hiz.- z: 0, x*iY-w:O.
113fl H:s[^lH:e: z:0, x-iy+iw:O
Hr 0 Hil 0 H:s: z: 0, x-iy-iw:0.
H:0 Hrz0 Hv: z: 0, x*iy+iw:O.
[-l:0 H:s[^]H+o: z:0, x*iY-iw:O.
H+('l Hrz0Hrs: w:0, x-Y*iz:0.
H+t'^l Hrq[l Hzo: w: 0, x-Y-iz:0'
H+fl Hzr 0Ifza: w : 0, x*Y*iz:0.
H+0 Hzz0Hz:l w:0, x*Y-iz:O.
Ha0 Hz-s0Hzo: w:0, x-iY*iz:0.
1-10fl HzziHzs: w:0, x-iY-iz:0.
HaO Hzq0H:ol w:0, x*iY-iz:O.
fl4fl HirflH:z: w:0, x*iY+i2:Q.
H+l Hl:0Hla: w:0, x-iY*z:0.

Hqfl H:z0H+o: w: 0, x*iY*z:0.
H+0 HrsnH:q: w: 0, x*iy-z:O.

Finally, to compute the Poincare polynomial of A (Gzs), note that if Xe
Ie s.t. rk(x) : 1, then p(x)=-t , if rk(X) : 2, and X is in three planes then

p(X)=Z, and if rk(X) :2, s.t. X is in seven planes then p1X1=6, if rk(X):
2, s.t. X is in ten planes then p(x)=9. This allows calculation of p({0}) '

Thus 7r(A, t): 1+40t+331e+2470c+l 989t4'

The Orbits of Gzp on Lerczst (3.4) [91.
The complex reflection group Gzs has eleven orbits on Za lczry which are

l- C4 has fixer the identity group A0.

2'- u40" hyperplanes form a single orbit with fixer Ar.
3- "120" lines form an orbit with fixer ArxAr.
4- "160" lines form an orbit with fixer Az.

5- "30" lines form an orbit with fixer Bz.

6- "160" lines form an orbit with fixer ArxAz.
7- '160" lines form two orbits each orbit consists of'80" lines with

fixersAl,A!.
8- "40" lines form an orbit with fixer Bl.
9- "20" lines form an orbit with fixer G(4,4,3).
l0- The origin is an orbit with fixer Gzs.

Proposition (3.5):
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The reflection arrangement A(Gzs) is a hypersolvable arrangement u,ith
a composition series of length "25" .

Proof :
we have to find a composition series (at least one) using definition (2.4),
this series of length "25" bigen with one hyperplane say H,, ,l < i < 40, as

the step one of this series, i.e. dlr={Hi, }, each hl,perplane H,,(l <, < 40)

as a line in P(C4) contains "24" intersecting points, "6" tenple points ',6"
sevenple points and " 12" triple points.
For step "2" of the series Az consists of ten hyperplanes (includingH,,)
intersect in one point say Pr , for step "3" A3 consists of Az and nine
hyperplanes intersect H,, in one point say Pz, for step ',4', A4 consists of
A: and nine hyperplanes intersect H,, in one point say' P3, for step "5" A5

consists of Aaand nine hyperplanes intersect H,, in one point say p+, for
step "6" Ar consists of As and nine hyperplanes intersect H, in one point
say Ps, for step "7" Al consists of Ao and nine hyperplanes intersect H,,

in one point say Pr, for step "8" A8 consists of Az and six hyperplanes
intersect H,, in one point say qr, for step "9" Ae consists of As and six
hyperplanes intersect H,, in one point say q2, for step "l0" Ar0 consists

of Asand six hyperplanes intersect H,, in one point say q3, for step "I l"
Arr consists of Aro and six hyperplanes intersect H,, in one point say q4,

for step "12" Arz consists of Arr and six hyperplanes intersect H, in one

point say qs, for step " 13" Ar: consists ofArzand six hyperplanes intersect
H,, in one point say q6, for step "14" Ara consists of Ar and two
hyperplanes intersect H,, in one point say tr, for step "15" Ars consists of
Ara and two hyperplanes intersect H,, in one point say tz, for step "16"
Aro consists of Ars and two hyperplanes intersect H,, in one point say t3,

for step "17" An consists of Aroand two hyperplanes intersect H,, in one
point say t+ for step "I8" Al8 consists ofArzand two hyperplanes intersect
H,, in one point say t5 for step "19" Ars consists of Ars and two
hyperplanes intersect H,, in one point say t6 for step ,,20,, Azoconsists of
Arsand two hyperplanes intersect H,, in one point say tz for step ,,21,, Azr
consists of Azo and two hyperplanes intersect H,, in one point say ts for
step "22" Azz consists of Azr and two hyperplanes intersect H,, in one
point say te for step "23" Ax consists of Azzand two hyperplanes intersect
H,, in one point say tro for step "24" Azq consists of Az: and two
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hyperplanes intersect H,, in one point sa! tr r for step ,,25,, 
Azs consists of

Azq and two hyperplanes intersect H,, in one point i.e. (Azs : A
(czs))
The resulting composition series is a hypersolvable composition series
since Ai is solvable in Ai*r, 1 < i <24, also for any distinct hyperplanes
H,, , H,* , H,u, t Ait, we have Tn,., , ,,u - yHik, Hi. Tr.,, ,,0, - flir

Therefbre A(Gzq) is a hypersolvable arrangement.
Corollary (3.6):
The reflection arrangement A (Gzr) is not supersolvable arrangement.

Proof :
From the proof of proposition (3.5) we have A(Gzq) is a rank four
hypersolvable arrangement with a composition series of length equal to
"25", so by Theorem (2.5) A(Gzr) is not a supersolvable arrangement.
Proposition (3.7):
The reflection group Gze preserves the hypersolvability condition on A
(Gzs).

Proof :
We proved in proposition(3.5) that A(Gzs) is a hypersolvable
arrangement, i.e. A(Gzs) has a hypersolvable composition series:
Ar c Az c.... c Azs : A(Gzr) (l)
With rk(Ar): I and rk(Azs):4 s.t. (Ai , Ai*r) is solvable extension , I
<i<24.
We know that the complex reflection group Gzs acts on A(Gzr) by
permutation and the induied action on zit"rri is order preserving.
Let Ar be the coxeter group which isomorphic to the symmetric group Sz.

Let o bethetransposition(1 2) e Sz,andlet H,,, H,, e A(Gzr), I < i <40

Then we have the following cases :

l- Case One :
If Hi, edr and H,, .do, p: 2,3, ...,25. Then o acts on the

composition series (l) and the result is also a composition series
Ao(l) c A o(2) c... c Ao(2a) : A(Gzr) .

2- Cuse Two :
If Hir , Hi2 . d, p : 2,3, ... ,25. Then o' acts on (l) and the result is

a composition series, Arc A o(2) c... c Ao(2s) : A(Gzs) .

3- Tlte Lost Case:
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when H,, €dp and Hi, .dr,(2<P<q <25)and o actson(1),then

the result is also a composition series, Arc A o(2) c... c A o(25) : A(Gzq)

Thus we proved the existenss of the composition series.

Now, we have to prove that the action of o on (1) preserves the

solvabiliry.
i.e. to prove that do..,, is solvable in d1o,*,) , i: 1,2, ...,24

In case one we show that H,, e do(rl and H', e dot2\, i.e. H,, e s(ltrl

, and for any H,, .r4lt,l, we have rk{ H',,H,r,H',,, \:2 , 3<rD(no,

where no: lAzl. Thus do(r) is complete in s(o,r,

In case two we have the same thing as case one. In case three when

H,, do(q) and H,, € do(p) , (2 <P < q < 25) i.e. H,, e .s(i,r, and for

any 1-I,,,.d1,0, wehaverk{H,,,H,r,H,,,}:2 ,(2< a' (nr :lAql ).
Clear that o preserves the closedness condition in each case. Therefore
o preserves the solvability condition. i.e. A(Gzr) is a hypersolvable
under the action of Gzs on it.
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ABSTRACT
In this paper we introduce the definition of standard fuzzy metric spaces
then we discuss several properties of this space after some illustrative
examples where given. Then we define the fuzzy distance between a
compact set and a point as introduction to define the fuzzy distance
between two compact sets. Here we propose a method to construct a
Hausdorff standard furzry metric on the set of the nonempty compact
subsets of a given standard furry metric space. Finally we proved that if
the given standard fuzzy metric space was complete then the Hausdorff
standard fuzzy metric space is complete

INTRODUCTION
Let X be a nonempty set of elements, afuzzy set A in X is characterized
by a membership function, pe(x): X* [0,1] t2] . Many authors have
introduced and discussed several notions of fuzzy metric space from
different points of views 11,2,9, 10].
In particular, [0] generalized the concept of probabilistic metric space
given by Menger [11], F5l as follows : The ordered pair (X,M) is said to be
afuzry metric space if X is an arbitrary set and M is a furry set on X2 x IR.

satisff ing the following conditions:
(1)M(x,y,t):0ift < 0
(2) M(x,y,t) : 1 for t ) 0 if and only if x: y
(3) M(x,y,t) : M(y,x,t) for t > 0
(4) M(x,z,t+s) > min{M(x,y,t),M(y,z,s) }
(5) M(x,y, .):[0,oo]---[0,1] is left continuous. For alt x,y,z eXand t,s > 0
Later on,l2l have modified in a slight but appealing way the concept of
fuzzy metric space of Kramosil and Michalek as follows :

The 3-tuple (X,M,x) is said to be afuz4, metric space if X is an arbitrary
S€t, x is a continuous t-norm and M is a fuzzy set on X2 x(0,oo) satisf,iing
the following conditions:

て
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(1) M(x,y,| > 0
(2) M(x,y,t) : I if and only if x : y
(3) M(x,y,t) : M(y,x,t)
(4) M(x,z,t+s) > M(x,y,t) * M(y,z,s)
(5) M(x,y, .):(0,oo)---[0,1] is continuous for all x,y,z e X and t,s ) 0 .

The1, defined a Hausdorff and first countable topolog)r on the modified
fizzy metric space. Actually , this topologl, can be also constructed on
each fuzzy metric space in the sense of Kramosil and Michalek and it is
metrizable [3,5,10,12,15] .Other recent contributions to the study of
fuzzy metric spaces in the sense of L2) may be lbund in
14,6,7,8,9,13,14,16]. Here we introduce a new definition of fuzry metric
space that we call it a standard fuzzy metric space as a modification of
the definition of
George and Veeramani [2] . In this definition we delete the variable t

because we think the source of the definition of fuzzy metric space is [10]
statistical metric space and t is active there but in general t is not affective
to the best of our Knowledge also we assumed that M(x,y) is continuous
function in x and y. Then we give several examples to illustrate this
notion after that we explore several properties of this space such as open
balls, the topology trrl, Hausdroff, convergence of a sequence, F-
bounded, F-totally bounded, compact. Also, we define the fuzzy distance
betu,een a nonempty compact set and a point then we define the distance
between two nonempty compact sets A and B. We give a counter example
to show that the fuzry distance from A to B is not equal to the fuzry
distance from B to A. We define the Hausdorff standard fu2ry distance
between two nonempty compact sets A and B then we introduce and
discuss a suitable notion ofthe Hausdorff standard fuzzy metric of a given
standard fuzzy metric space on the set of its nonempty compact subsets.
Our principal goal is to prove that the Hausdorff standard fu24 metric
space is complete if the given standard fuzzy metric space was complete.
A sequence (xn)n e ro in a standard fu2ry metric space will simply be
denoted by (x").

STANDAND FTIZZY METRIC SPACES
Definition 1: A binary operation *: [0, 1] x [0, 1] - [0, 1] is a

continuous t-norm if * satisfies the following conditions:
1- * is associative and commutative.
2- * is continuous.
3- a*l :a forall a e [0,1].
4- a*b <c*d whenevera(c and b < dwhere a,b, c,d e[0,]).I21
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Remark 2: For any rl ) rz we can find r: such that rrx 13 ) rz and for any
14 we can find on rs such that r5x15> r+where rr,r2,r3)r4)r5 €(0, 1). IU.

We introduce the following definition.
Definition 3: A triple (X,M,*.; is said to be standard fuzzy metric space
ifX is an arbitrary Set, x is a continuous t- norrn and M is a fuzzy r.t o,
X2 satisfying the following conditions:
(FMr) M(x, y) > 0 for all x, y e X.
(FMz) M(x, y) : I if and only if x: y.
(FM:) M(x, y) : M (y, x) for all x, y e X.
(FMa) M(x, z) > M(x, y) *M(y, z) for all x, y, z e X.
(FMr) M(x, y) is a continuous fuzzy set.

Example 4:LetX:N, and let a*b:ab for all a, b e[0, l].

Ifx<v

Ify<x

二

γ

　

ッ

７

１
１
主
丁
ｌ
ｌ

ｙＸＭＣｎｉｅＤ

fiDr all X,y∈ N
Then it tt casy to shOw that(N,M")is a Standard hzzy mctric spacc.

Example 5:Lct X=R and let a*b=ab fOr all a,b∈
[o,1].Deine

M(X,y)=デ
≒
fOr all x,y∈ R.

Then itis easy to shOw that(R,M,。
)iS a standard izy metric spacc.

Denni●。n6:Let(X,M,*)be a stendard ttzzy metric space then Mお
conthuous ifwhenё ver xn→ x and,n→ y in x then M(xn,yn)→M(え y)
that is limn→∞M(xn,yn)=M(X,y)。
DeinitiOn 7:Lct(X,M,*)bC a standard hzzy mctric spa9eoThё

n B(x,r)
={y∈ X:M(x,y)>1-r}is an open ball with ccntcr x∈ X attd radius t o<rく 1。

The pr00fOfthe fol10wing resultis casy and hcnce it is Ornitted。

PropOsitiOn 8:Let B(x,rl)and B(x,r2)bCtWo opcn balls with same ccntcr

x in a standard fuzzy metric spacc(x,M,*).Then either B(x,rl)⊆
B(x,r2)

Or B(X,r2)⊆ B(X,rl)whCre riル ∈(o,1).

DeinitiOn 9:A subset A ofa standard fuzzy mctric spacc(x,M,*)iS Said

to be opcn ifgivcn any poittt a in A there exists t,0<r<l such that B(a,o

⊆A.A subsct B said to be c10scd if BC is Opcn and thc c10sure of B is
dcnotcd by tt and is dcflned
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to be the smallest closed set containing B.

Theorem 10: Every open ball in a standard fuzzy metric space (X,M,*)
is an open set.

Proof:
Consider an open ball B(x,r) where xeX and 0<r<l . Now yeB(x,r)
implies M(x,y) ) 1- r, let t: M(x,y) )l- r, then u'e can find s,0(s(1,
such that t >1- s)1- r. Now for a given t and s such that t)l- s, we can

find 0< r, (l such that t * rr >1- s by Rremark 2. now considerthe

ball B(y,1- .r), we claim B(y,1- rr) c B(x,r). LetzeB(y,l- rr) so M(y,z)
) rr.Therefore M(x,z) 2 M(x,y) * M(y,z)
M(x,z))t* rr>1-s)l-r

Hence ze B(x,r) so B(y,l- rr) c B(x,r).

Theorem 11: Let (X, M,*) is a standard fuzry metric space. Define tu:
{AcX: xe A if and only if there exists 0<r<1 such that B(x. r) cA} Then

tl is a topology on X.
Proof:
(i) Clearly @ and X belong to ty.
(ii)Let At, A2,...., A. € ty and put U : flllr Ai. We shall shorv that U€ ty.

LetaeUthen aeAl foreach 1 < i < n. Hencethere exists 0 < rt < 1 such

thatB(a,ri) cAi. Letr:min{ ri : I ( i <n } thus r ( ri forall I < i <
nso 1-r> 1-r; forall 1< i<n. SoB(a,r)cAi forall I < i<n.
Therefore B(a,r) c nllr Ai : IJ, this shows that Uety

(iii) Let {A1: ieI }e .r"r and put V: Ui.r Ai. We shall show that V€ ty.
Let aeV then aeUi.r Ai which implies that aeAi for some iel since

Ai €ry there exists 0 ( r ( I such that B(a,r) c 41

Hence B(a,r) c 41 c Ui.r Ai : V, this shows that Vety.
Hence (X, tr*,,) is a topological space. t1,a is called the topology induced

bv M.

Theorem l2:Every standard fuz,zy metric space is a Hausdorffspace.
Proof :

Let (X, M,*) be a standardfuzzy metric space. Let x and y be two distinct

points of X. Then 0<M(x, y) <1. Let M(x, y): r, for some O<rcl. Now

by Remark 2 for each ro, t(ro(I, we can find an rr Such that rt*rtlro .

Consider the open balls B(x, l-rr) and B(y, l-rr).
Clearly B(x, l-rr) O B(y, l-rr) : A for if there exists zeB(x, 1-rr) O B(y,

I -rr).
Then
r: M(x, y) > M(x, z) *M (z,y) ) rr*rr 2 ro > r which is a contradiction.

Jchad
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Therefore (X, M,*) is a Hausdorff space.

Definition 13: A sequence (x") in a standard fuzzy metric space (X,M,*;
is said to be converge to a point x in X if for each r, 0<r<1 there exists a
positive number N such that M(xn,xp(l-r), for each n>N.

Theorem 14: Let (X, M,*; be a standard fu2ry metric space then for a
sequence (x") in X converge to x if and only if limp-- M(xn,x):l.
Proof:

Suppose that the sequence (xr,) converges to x in sense of definition 13

then for a given 0 < r < I there exists a positive numberN such that M(x.,,x)
> 1- r for all n > N and hence 1- M(x,",,x) < r. Therefore M(xr,,x) converges
to 1 as n tends to oo.

Conversely, assume that M(xn,x) converges to I as n tends to oo.

Then for 0 < r < I there exists a positive integerN such that 1- M(x,.,,x) < r
forall n>N.
It follows that M(xn,x) > (1- r) for all n > N. Hence (xn) converges to x in
sense of Definition of 13 .

Definition 15: A sequence (x,) in a standard fuzzy metric space (X, M,*;
is Cauchy if for each r, 0<r<1, there exists a positive number N such that
M (xn, x*)> (1-r), for each m, n ) N.

Definition 16: Let (X, M,*; be a standardfuzzy metric space. A subset B
of X is said to be compact if every sequence in B has a convergent
subsequence whose limit is an element of R.

Definition 17:Let (X,M,*) be a standard fuz4t metric space. AsubsetA
of X is said to be F-bounded if there exists r, 0<r<1 such that M(x,y)>(l-
r) for all x,y in A.

Definition 18: Let S be a subset of X where (X,M,*) is a standar d fuzry
metric space then S is called F-totally bounded if for each 0<e<1 there is
a finite set of points {y4yz,yt,.....,yn} c S such that whenever x in X,
M(x,yi)>(l-e) for some

yie {yr,y2,y3,.....,yn}.This set ofpoints {yyyz,!2...y"} is called F-e-net.

Theorem 19: Let (X, M,,r) is a complete standard fuzzy metric space. A
subset S of X is compact if it is closed and F-totally bounded.

Proof:
Suppose S is F-totally bounded. Let (yn) b" a sequence in S whose

range may be assumed to be infinite. Choose a finite F- 1-net in S.
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Then onc of thc baHs of radius:With Center in the F― :―
net COntains

inflnitely many elcments ofthc range ofthe sequcnceo Wc shan denote

the subscquencc folllled by these clemcnts by(yll)).Choosc a flnite F― :

―netin S.Thcn onc ofthc baHs ofradius l、 vith center in the flnitc
4

F-1-net COntains ininitely many clements ofthc rangc of(yll)).

Wc shall denote thc subscquencc fbrmcd as(y12)). PrOCCeding in this

、、′ay,、ve obtain a scquence of sequences,cach one is a subsequence of

thc preceding one,so that at the kth stagc,the tcrrns(ylk))lic in the ball

ofradiusttWithCenterintheF―
余
―net・

No、v(ylつ )iS a subsequcnce of(yn)・ Let O<ε (( l bc given.Choosc N

so htte that(卜弁*ol,|→ *… *0-轟 )>(卜→・
Thcn for m>n>N,we have

MOr), yr)) ≧ M(yr),
*…。*M(y鮮 1つ ,y静))    y籠

⇒)*M(y籠つ,

≧C―弁*0‐轟)*…。…恭 )

y篇り

> (l- e)

So that the sequen." 0[")) is a Cauchy sequence in S. Since S is closed and

X is complete so S is complete as Olt)) converge to a point x in S .Thus

S is compact.
Theorem 202 A compact subset S of a standard fuzzy metric space (X,

14,*) is closed and F-totally bounded.

Proof:
For every xeS there is a sequence in S such that Xn+X, but S is compact

so xeS. Hence S is closed because xeS was arbitrary. Let 0<e<l be given,

suppose that does not exists an F-e-net for S. Then there is an infinite

sequence of points (x"eS) with M(xi, x;) S (l-e) for all ilj. But this

sequence must possess a convergent subsequence (xrv,) this subsequence

is Cauchy so we can find a pair of positive numbers Ni and \ with Ni#Nl

so that M(xp.,xp,)>(l-e) But M(xp,,xp,) < (l-e) so we have a

contradiction. Thus there are exists an F-e-net .This complete the proof.

HAUSDORFF STANDAND FUZZY METRIC SPACE

Notation 2l: Let (X, M,*) is a standard fuzzy metric space.We denote

H(X) the space whose points are the compact subset of X other than

empty set.
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Definition 22: Let (X, M,*) be a standard fuzzy metric space. For each
xe X and B in H(X) define: M(x, B):sup {M(x,b); be B}.Then M(x, B)
is called the standardfuzzy distance from the point x to the set B.

Remark 23:
How do we know that the set of real number {M(x,b):beB} contains a
superrnom value as we claimed in the definition 22 .This follows from
the compactness and nonernptyness of the set B in H(x). consider the
function
f: B--- [0, 1]defined by f (b):M(x, b) for all be B. From the Definition
13 it follows that f is continuous. Let p: sup {f (b): be B} since 0<f
(b)<1 for all beB, it follows that p is finite. We claim that there is a
point 6e B such that M(x,6) :p. We can find an infinite sequence of
points (b") in B such that
f (b")-p<l/n for each positive integer n. Now using the compactness of
B we find that (b") has a subsequence (b.,u) converge to 6e B. Finally
using the continuity of f we discover that f (b):p, which was what we
need to show.

Definition 24t Let (X, M,*) be a standard fiizzy metric space. For A, B
in H(X) define M(A,B):inf {M(a,B):aeA}. Then M(A,B) is said to be
the standard furry distance from the set A to the set B.

Remark 25: Just as in Remark23, using the compactness ofA and B we
can prove that this definition is meaningful. In particular there are points
de A and 6e B such that M (A, B) :M (a,6).

If A, Be H(X) where (X,M,*; is a standard fuzry metric space then in
general, M(A, B) lM(B, A).

la-bl
If a*b

and let a*b:ab for all a, b e[0, 1].Then (lR, M,*; is a standardfuzzy
metric space.

Let A: [1, 3], B: [4, 6] be two compact intervals in R .First we find the
standard furry distance from A to B.
M (1, B):max {M (1, 4), M (1, 6)}
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M(1,B)=max{:,:}=1/3                        .
M(3,B)=maX(M(3,4),M(3,6)}
M(3,B)=maX(1,:}=1                        _
M(A,B)=min{M(1,B),M(3,B)}
M(A,B)=min{:,1}=1/3

Now we flnd the standard ttz4/distance from B to A.

M(4,A)=max{M(4,1),M(4,2)}
M (4,A)=max{:,:}=1/2

M(6,A)=max{M(6,1),M(6,2)}
4ヽ(6,A)=max{:,:}=1/4

M(B,A)=min{M(4,A),M(6,A)}
M(B,A)=min(:,:)=1/4

Hence M(A,B)→≠←M(B,A)。

DennitiOn 27:Let(X,M,*)be a standard fuzy metric space,the
Hausdorffstandard fuzγ distance between points A,Bin H(X)is dCflncd
by: H(A,B)=M(A,B)*M(B,A).

The following two leFninaS are usenilto prove the next result.

Lemma 28:Let(X,M,*)be a standard hνγ metric space.Then M(A,      ・

B)=l ifand Only ifA⊆ B.

Proo■

M(A,B)=1ぐ⇒ inf{M(a,B):acA}=1 ⇔ M(a,B)=l fOr all a∈ Aぐ)
Sup{M(a,b):b∈ B}=l fOr all a∈ Aぐ⇒ M(a,b)=l fOr all acA and for some

b∈ Bく⇒a=b for an a∈ A and forsome b∈ Bく⇒ A⊂ B.
Lemma29:Let(X,M,*)be a standard fuzzy metric space.Then M(A,C)

≧M(A,B)*M(B,C)fOr all A,B,C cH(X)。
Proo■

First wc show that fbr all a∈ A,

M(a9C)≧M(a,B)*M(ba,C),WherC ba∈ B satisfles M(a,B)=M(a,ba)
Note thatthe point baCB Satistting M(a,B)=M(a,ba)e対 StS by Remark

23。 Now,for each c∈ C we have:

M(a,C)≧ M(a,C)≧M(a,ba)*M(ba,C)

So by continuity of*:

M(a,C)≧M(a,ba)*M(ba,C),SO
M(a,C)≧M(a,B)*M(ba,C)・
Therefore infIM(a,C):aCA}≧ inf(M(a,B):a∈ A}*inf{M(ba,C):a∈ A)        ・

Since{ba:a∈ A}⊆B,
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inf{M(ba,C):a∈ A}≧inf{M(b,C):b∈ B}
Hence,  inf{M(a,c):a∈ A)≧inf{M(a,B):a∈ A}*infIM(b,C):b∈ B}.
Implics that M(A,C)≧ M(A,B)*M(B,C).

Theorem 30:If(X,M,*)was a Standard hzzy metric space then(H(X),

H,*)iS a standard hz7 metric space.

Proo■

(FMl)for each A,B in H(X)sinCC M(A,B)>O and M(B,A)ゝ O so
H(A,B)>0.

(FM2)   H(A,B)=1⇔ M(A,B)*M(B,A)=1⇔ M(A,B)=l   and
M(B,A)⇔A⊆B and B⊆A⇔A=B
(FM3)H(A,B)=M(A,B)*M(B,A)

=M(B,A)*M(A,B)
=H(B,A)for all A,B in H(X).

(FM4)For each A,B,C in H(x)
Wc have M(A,C)≧M(A,B)*M(B,C)
M(C,A)≧M(C,B)*M(B,A)by lemma 29.Now
H(A,C)=M(A,C)*M(C,A)

≧[M(A,B)*M(B,C)]*[M(C,B)*M(B,A)]
=[M(A,B)*M(B,A)]*[M(B,C)*M(C,B)]

=H(A,B)*H(B,C)
(FM5)Let(An)and(Bn)bC Sequence in H(X)Such that An→ A and Bn→ B
hmn→∞H(An,Bn)=   hmn→ ∞M(An,Bn)*   limn→∞M(Bt   An)=
M(A,3)*M(B,A)〒ヨ(A,3)
Thatis H(Anっ Bn)→ H(A,B).Hencc,H is cOntinuous.
Thcreforc,(H(X),H,*)iS a standard hzzy metric space.

DeinitiOn 31:Let(X,M,*)be a standard fuzzy metric spacc and lct S be

a subsct of X.Thcn S◇r={y∈X:M(x,y)>(1-r),fOr SOmc x in S}whCrc

O<T<1.S◇ ris sometimcs called the dilation ofS by a baH ofradius r。

Lemma 32:Let(X,M,*)be a standard izzy mctric spacc and lct A,B

belongs to H(X).Then fOr given O<ε<1,H(A,B)>(1‐ε)ifand Only ifA⊂
B◇ε and B⊂ A◇ε wherc
H(A,B)=M(A,B)∧M(B,A)。 Whcre aAb=min{a,b}.
Proo■

We begin with shOwing that M(A,B)>(1-ε
)く⇒A⊂ B◇ε.

For A,B in H(X)suppose that M(A,B)>(1‐ε).
Then inf{M(a,B):a∈ A}>(1-ε ),impltS M(a,B)>(1-ε)fOr all acA.
Hence for all a∈ A we haveacB◇ ε,which implies that A⊂ B◇ε.

●
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Conversely, suppose that AcB0e. Consider M(A, B) :inf {M(a, b):
a€A).
Let aeA but AcB0s so there is beB, such that M(a, b) >(l-e) for all
a€A. Hence M(a, B) >(l-e) .This is true for each aeA so M(A, B) >(1-
e).

Similarly M(8, A) >(l-e) <+ Bc A0e.
Now
H(A,B)>( 1-e)eM(A,B)^M(B,A)>( 1-e )<+M(A,B)>( I -e) and
M(B,A)>( 1-s)<+AcB0e and BcA0e.

Remark 33: Let (A,) be a Cauchy sequence of points in the Hausdorff
standard fuzzy set (H(X),H,*) then given 0<e<l there is a positive
number N such that H(A,",A')>(1-e), fbr all m,n2 N this is equivalent to
A,nC An0e and Anc An 0e .

We are concerned with Cauchy sequences (xn) in X with the property that
Xn €An for each n.

In particular, we need the following property that allows the extension of
Cauchy subsequences (xn..Ani) with the property that xn. eA,.,. for each

j to Cauchy sequence (xne An).

Lemma 34 [Extension lemmal. Let (X, M,*) be a standard fuzzy metric
space and let (A") be a Cauchy sequence of points in H(X). Let (nr,) be

an infinite sequence of positive numbers 0<nr<n2....
Suppose that we have a Cauchy sequence (x,r,eA,,,) in (X, M,*). Then

there is a Cauchy sequence (i,reA,) such that ?ni: Xnj for all j:|,2,3,

Proof:
We give the construction of the sequence (i,",eAn). For each

ne{1,2,.....}. Choose ine{xeAn: M(x,xn,):M (X.i, A"). The existence

of such a point is ensured by the compactness of A" . Similarly for each
je {2,3,...,.,@} and each ne {n;+1,.. ..,rlj+t } choose
ine {xeA,:M(x,xr-):M(xn-,An). Now we show that (i") has the desired

properties that it is indeed an extension of (xrr,) to (A"). Clearly *rj:Xri
and in eAn by construction. To show that it is a Cauchy sequence let
0<e<1 be given we can find 0<r<1 such that (l-r)*(1-r)*(l-r)>(l-e) by
Remark 2 .Then there is a positive number Nr So that nr,n;>Nr implies
M(X.,r.,x.j)>(1-r).

There is a positive number Nz so that for m, n)N2 implies M (A*, An)
>(1-r). Let N :max{Nr,Nz} and note that for m,n2N, M(f*, i")>M(i.,

94



Al- Mustansiriyah J. Sci. Vol.25,No3,2014

xn,)*M(x,",;,Xnp) xM(xnu,i,r) where me {ni-r+1 ,t1i-r*2,...,n;} and n€{nk-

1*1,np-1*2,....,nk). Since H(An,,An,)>(1-r) . If we take [(x,.,-) 0r] so that

M (fn,, xnt) >(1-r). Similarly M(xnu,x") >(1-r)

Hence, M (i*, i")> (1-r) *(1-r) *,(l-r) >(1-e) for all m, n>N. This
completes the proof.

COMPLETENESS OF HAUSDORFF STANDARD FUZZY
METRIC SPACE
In this section our principal goal is to establish that the Hausdorff
standard fuzzy metric space (H(X), 11,*) is a complete. We also want to
characterize convergent sequences in H(X).

Theorem 35:Let (X,M,*) be a'complete standard fu2ry metric space.

Then (H(X),H,n) is complete. Moreover, if (A") is a Cauchy sequence in
H(X) then limn-- A":AeH(X) can be characterized as follows
A:{xeX:there is a Cauchy sequence (xn € A") that converges to x}.
Proof:
Let (A") be a Cauchy sequence in H(X) and let A be defined as in the
statement of the theorem. We break the proof up to the following parts:
(a) A+a
(b) A is closed and hence is complete since X is complete
(c) For a given 0< e<l, there is a positive number N such that for n2N,

ft;o"f;;, F-bounded and thus by (b) is compact.
(e) Iim,r--A,:A.
Proof of (a):
We shall prove this part by proving the existence of Cauchy sequence

(aieAi) in X. Toward this we end finds a sequence of positive numbers
Nr<Nz<.. ..<Nn. ...

Such that H(A*,A,) ,-; for all n, m 2Ni .

Choose Xp, €Asr.

Then since H(ANrr,ANr )ri,
We can find xpr 6AN, such that M(Xpr,xry ,)r;.
Assume that we have selected a finite sequence xp. eAp, for i:1 ,2,...,k
, for which M (xp,-r,xNi)>l-1 .

Then since H(AN*,Ar\ru-r)r1 -1 .

For exampl. **u*, be the point in Aryu*, that closest to xpu .
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By induction we flnd an inflnite scquencc(xNi)iS Cauchy sequcnce in X.     、

Lct O<ε<l and choose positive number Nε such that:

(1-:)*(1-多)*……*(1-)*…・>(1-ε)                  r
Thcn        for       n>m>N8'        WC        have
M(XNm'XNn)≧ Nl(XNm'XNm+1)*Nl(XNm+■ 'XNm+2)*・ …

・*Nl(XNn―■'XNn)

裏卜井)<卜轟 )・…く卜轟)
>(1-ε

)

By extension ierllina 34, thcre cxists a convergent subsequcnce

(aNi∈ ANl)br aNi=XNi・ Then lim alexists and is in A.thus A≠ ②.

Proof of(b):

To show that A is closed,suppose(ai∈ Al)is a SCquence thOt conVCrgc to

a point a.We show that a∈ A,hence rnaking A closed.

For each positive number i,there exists a sequcnce(χ ∫
71)∈
An)Such that

χ∫・)→a as n→∞.
Thcre exists an increasing scquencc of positivc numbers(Nl)such that

M(aNi,a)>(1-:)・ Furthe111lorC,there is a scquence of positive number

(m)SuCh that M(χ締
め
,a鴫 )>(1-:)・ ThuS M(χ締

り
,a)≧ M(χ締

め
,α鴫)    .

*M(aNi,a)

>(1- 
÷)*(1- :)>(1-S)                                          

・

for some s,0<s<1,by Remark 2.                               i
by Remark 2.Lct n≧N we willshow that An⊂A◇ε.Lct y∈ An then thcrc

c対sts an increasing sequence(No of poSit市 e numbcrs such that

ndla2<… .ak<¨ .狙dおrm,n>、 ,Am⊂ An◇
赤
。N∝ ぬ江 AnCANl喝

。Sincc y∈ Antherc is an xN.∈ AN.'uCh that M (y,xN.)>(1-:).

SinCe XN.∈ AN.there is a point xN2∈ AN2 SuCh that M(XN.,XN2)>(1‐
1多
:).

Ifwc let ymi=χ l附 ,We seethat ymic Ami and limi→∞ymi=a.

By extension lemma 34,omi)Can be extendcd to a convergent sequence

(zi∈ A)and sO a∈ A.

Thus wc have shown that A is closcd.

Proof of(c):

Lct O<ε<1,thcre exists a positivc number N such that for nl, n≧N,

H(Am,An)>(1-ε ).Now let n≧ N then for m>n.Am⊂ An◇ε.

We need to show that Aく
=An◇
ε.

To do this let a∈ A then there is a scqucncc(al∈ Aう that COnverge to a.
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Wc mり assume N is alsO hrgc enough so that fOr m≧ N,M(am,an)>(1-
ε).ThCn ain∈ An◇ε,Since Am⊂An◇ε.Sincc Allis cOmpactit can be shOwn

that An◇ ε is c10sed.

Thcn sincc aincAn◇ ε fOr all m≧ N so a mustbein An◇ ε.
This cOmpletcs the proof 6fA⊂ An◇ε,for N large enough.
ProOf Of(d):

SuppOsc A、vhere not F― totaHy bOunded.
Thcn fbrsOmc o<ε <l therc、v6uld nOt exists a flnite F― ε―nct.
Wc cOuld then ind a scquencc(為

)in A such that
M(為 ,、)≦ (1-ε)おri莉。We shan show thatthis givcn a cOntradた tiOn.
For givcn O<ε <1、、re can flnd r,0<r<l such that(1-r)*(1-r)*(1-r)>(1-ε

)by Rrcmark 2.

By part(c)thcre exists an n large enOugh so that A⊂
An◇ε.

Now fOr each xithcrc is a cOrrespOnding yi∈ An fOr which M(xi,y)>(1‐
r).

Since An iS Compact sOme subsequcnce(yni)of(yi)Convcrges.

Thcn wc can flnd points in thc sequcncc(yni)as close tOgcther as we

wish.In particular、vc can flnd twO pOints yni and ynisuch thatル 1(yni,yn,)

>(1-r).

Then
ⅣI(Xni,Xni)≧Nl(Xni,yni)*NI(yni,ynj)*レ 〔(yni,Xni)

>(1-r)*(1-r)*(1-r)>(1-ε
)

We havc a contradic● On tO the way of(X勁 )Was chosen.
Thus A is F―totally bOundcd by part(り is COmpact.

ProOf(e):

From part(d)A∈ H(x).Hence by part(c)and lcmma 32,the pr00fthat
lirni→∞Ai=A win be completc if we shOw that fOr O<ε <l there exists a
posit市e number N such that fOr n>N,An⊂ A◇ε.TO shOw this let o<ε <1
and flnd N such that fOr m,n≧ N,Am⊂An◇ε for sOme r,o<r<l such that
(1-r)*(1-r)>(1‐ε)
In a siinilar manncr wc can use inductiOn tO flnd a sequencc

suchぬ江
INiCANi and Mは鴫メNi..X卜井 ).

XN.,XN2'・ …°
'XNl,…

Using(FM4)numbcr Oftilnes we can show that Mo,XNj)>(1-:)>(1‐
r)fOr

all j,alsO(XNi)iS Cauchy sequencc.From the way n was choscn each

ANj(=An◇
icAn◇ r and(xNj)COnverge tO a point x and An◇ r is c10sed,x∈

An◇ r.

MorcOvcr,Mけ ,x鴨 )>(1-:)ン(1-r)implた sM(X,y)>(1…ε).
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We have thus shown Ane AOe for all n>N. This complete the proof that

limn--An:A and consequently that (H(X), 11,x) is a complcte standard

furrry metric space.
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4,a)lill
'Jlll.i l-ric ( Fredholm) tCl u. iJli qLlsj il:tJ ;t^l LI= rt+*l rA ,",-ilt lra rJ- r-i+ll
ilLl ;rc ''',:L'i .;riJlJ ii*it"Jl tCl u* ;ldlr J^i*lt UCr cr (&u_r +!Lia+lt-i=l iits iltr

r- .; Jl *:;l
ABSTRACT

The aim of this paper is to find statistical solution of a linear integral equation
rvhich is the Fredholm type when it has an invertible probability density function of
the continuous type and a continuous separable kernel. Many examples were given to
illustrate the subject.
Keyrvords: Linear Integral Equation of the Fredholm type, Probability density
function, and Separable kernel.

INTRODUCTION
The importance of appling for Integral Equations in Mathematics and

other fields of study leads many researchers to consider integral equations
widely, some ofthem interested by studying the existence and uniqueness
of the solution of one or more dimensional integral equations in
Balachandran [l]. Some of them find numerical solution of integral
equations on definite closed interval to study a comparison between th.
numerical solutions and their exact solution by Huda [2], Al-Sadany [3],
Biazar and Rangbar l4l, studied the comparison between Newton,s
method and Adomian decomposition method for solving special
Fredholm integral equations

M. wahdan [5], used the decomposition method to analytically solve
one important integral equation, which is the Fredholm integral equation.
In our paper we present linear integral equation of Fredholm type with
separable kernel, in fact we look for statistical solution for unkrrown
function, which has a statistical distribution with probability density
function of continuous type, comutative distribution function, ieparable
kernel and some examples were given.

Let us considerthe Li#'*:yiffitIr",
Y(a + (b - a)F(x)) = g(x) + v [b, t q*, t)y(t) dt

where y(x) is an unknown function and is to be determined, X has a
statistical distribution function with p.d.f. (x), F(x) is a cumulative
distribution function which is invertible, a and b are two real constants,
g(x) is known function and k(x, t) is a separable kernel such that:

...(1)
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IL

K(x,t)=I a,G) b,(x)
r=l

- at(t) br(*) + ar(t) br.(*) +." + a"(t) b"(x)
Rewrite (1) as follows:

y(a + (b - a)F(,)) = s(x) + , I:(Za,G) u.(,)) Y (t) dt

= g(x)
/rb*, (.J, ar(r)Y(t) br(x)dtl

* fo or(r)v(t) br(x)dt+.... + 
fb 

a,(t)v(t) n,@)at)

γi br(χ )iiα r(ι )y(ι)dt=θ (χ)+
r=1

Let   Cr= ∫lαr(ι)y(ι) αι

So,(2)win be:
■

∴y(α + (b― α)F(χ))=」 (χ)‐十γ
Σ   
εrbr(χ)     ….(4)

r=1

Now, suppose
a+(b-a)F(x):z
F(x) - '#
And

χ ==F~1(:|]:)

Hence,(4)can bC Written as follows:

y(Z)=θ
(F~1(:{}:))+γ

'i  Crbr(F~1(:{≡

:))    
・̈(5)

Or

y(Z)=θ
(F~・
(`|三|l))

十γ
l 
εlbl(F~1(1「≡ll))+  ε2b2(F~・ (:{ri))

ccl:::li  C・

b・

(F~1(:|三|[))|

And(rcpla

… (2)

…(3)

100



Vol.25,No3,2014Al- Mustansiriyah J. Sci.

ヽ

―

ノ

　

　

　

　

　

　

　

　

　

　

　

ｄ

ヽ

１

１

／

６

　
　
　
　
　
‐

】一』　　　　　　・・．＜　　　〔「ウ

／

ｆ

ｌ

ヽ

・

　

　

　

　

　

　

　

　

　

　

　

ヽ

、

Ｉ

Ｉ

ノ

・
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
　
一）
ヽ
・
‥
′
′
勺
／
　
　
　
　
　
　
　
′
′
‥
‥
‐
ヽ
ヽ

そ

　

】両
↑

ら

　
　
　

　
　

／
ｋ

　

　

　

た

１

　

　

　

　

　

　

　

．
。

一

Ｑ

＋
　
　、ヽ‐
１‐‐
川
Ⅵ
　
　
／
ｈ
ｒ
＼

期
倒
軌
η理

／

１

１

、

日
十
埴
同
期

湖
い
　
　
　
＜
一Ｆ

／

１

１

＼

′́′，，，・・・・，・，・、、　　　　　　　　　　　　̈レレ′‘　　　　　　　　　　　　　　　　　̈　　　　　　　　　　　　　　　　　　　　　　　　．′′，，，，・・・・，・、、、

一．
　

　

　

＋

　

　

十

　

　

　

　

一．

Ｆ

　

　

　

　

　

　

　

　

　

　

＞

　

＞

Ｆ

　

３

　

　

ｔ

＜

　

　

　

　

　

　

　

　

　

　

　

　

＜

　

＜

ｏｒ『
手̈

θ〓
ヽ
１
ノ

＋
ι
ｙ

Ｐｕ
　

ら

　

ｏｒ

εr=iiαγ(ι)`7(F~1(1)≡「
I))dι

αた(3)bた
(「

~1(:|三

|[))at

″

Ｊ
α

たＣ

ｎ▼＞ん
Ｈ

γ十

存
）
　
　
　
α

θ

　

Ｋ

ガヽ
　
　
　
．
α

＋
ιＸ

″
―
為

α
　
　
　
　
た

作
　ヽ
・ヨ洸
ム
Ｈ

針
　
　
・切

′
―
ヽｒ

α
ガ
〓

Ｏｒ
　

ら

ｔガ
“

■
ι

′
‥
ヽθ

ヽ

ノ
ｔｒ

ヽ
Ｆ
ヽ
―
ノ
α一

ｂ′
‥
ヽ
＋α

ｒ

ヽｒ

Ｂｕｔ
，
事

ｄヽ１
ノ

励
　
舜

↑

　

Ｄ

Ｊ

　

　

∈

０
　
ヴ

ン
　
　
一

α
　
　
　
ｂ

卜
　
＜

ｒ
ヽ
　
　
　
α

＋
　
　
′八

αγ＜α
ル

ガ

〓
一̈［
〓

ヽ
ｌ
′
ノ

ｔｒ

ヽた
ｂ
ヽ

―

ノ

ヽ

ノ

ヽ

ノ
ｔｒ

ヽＦ
ヽ
１
ノ
α一

ｂ＋

洗

燕

０

仁
ψ

ｇ

　

Ｅ

＞

　

＜

Ｏ
　
α♭

ン

　

一

α
　

　

ｂ

ト
　
ィ

＋α
ｒ

ヽ

Ａｎｄ

ρ
」
Ｆ

　

　

Ｔｈｅｎ

)dt

α‘
ι

／
１
ヽた

ｂヽ
１
ノ

ヽ
１
ノ

一　

ｔ′
‥
ヽ

一
Ｆ
ヽ
―
ノα一

ｂ′
―
ヽ
＋

=(b一 α)(E[αγ(α +(b― α)F(ι))g(3)])

101



The Statistical Solution of Sorne Integral Equations with Separable Kernel
Mohammad and Aqeel

c, - (b - ") (, (o,(o + (b - a)r(t)))s(t))

+
+ y Lcp (b - a)(E(a + (b - a)F(t)) b,,(t) ....(7)

k=1
Here if we assume in (7) that:

E(a,(a+ (b - a)F(t)g(t))) : c.;
E(a,(a + (b - a)F (t)bu(r))) = B.,r;
Then the linear system (7) will be:

c, - (b - a)G, + y@- 
") I c1rB7,yi r = L,2,...,n

k=1
and divide two sides by (b - a), we get

c-s
i:-r= Gr + Y LcrcB,,k ...(B)

Rcwrite(8)as fol10WS:
71

b≡lttcr+γ】]σたBr,た =―εr
た=1

1f

r==1

r = L,2, ...,n

-1

b― α
c2 * y(c.rBzt * czBz,z + ...+ cnBz,n) - -Gz

デモit:εl・ γ(C131,1+ε 23■,2+¨・‐卜ε.31,71)=二 ~-61

(γ
31,1‐―
z=::房)σ

l‐+ γσ2』
'1,2+…

°■~γσ71Bl,71     =~61

…(9)

rあ +し2~出
)の
‐̈+γ%Lη

r」暉十rメ■■+……+1乳・―出)%
This linear system can be shown as a matrix (AX:Y)where
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YBu

TBz,z
b―α χ =

γ3■ ,1

[:l ':[_;]
Now we write X:A-IY.
And to solve this linear system, we will find A-r to get the values of cr,
c2t ..., cn, and substituting then in eqi.ration (a) to have the desired
solution.

ExaIIlple l:Lct F:10,:l→
π          7r

l'f(χ
)dχ =I12cos χ αχ

・・・√(χ)jS ρ.グ .f.
F(x)=sin x is invottable on thc inteⅣ al[0,:]

Now we take the flrst eqtatiOn

y(α +(b―α)F(κ))=θ (χ)十γJlk(χ′ι)y(ι )dι   γ>0; γ=2
Whcre g(x)iS a g市en hnction and lct g(x)=x,K(x,t)bC the separable

kemcl and let   K(x,t)=tX+Cos x so the equation(1)takC the follll:―
π

■×■

島
物
・一̈
Ｌ

　̈

　

¨
　

　

γ

ｕｃ

　

打ｒ
に
尾
ほ
鳴

Ｓ
　
　
　
χ

ｌｌ
句
　
　
　
・ｍ

∩
「
　
　
　
Ｓ

Ｅ

　
　
　
〓

歳
　
．Ｊ
「
ｊ

Ю
　
Ю

ｓχ＞

π
Ｆ
Ｉ
判^

∞
　
　
　
　
Ｓχ

＋
　
　
　
∞

け
　
　
十

Ｆ
Ｊ
ｏ　
レ

２

　

　

じ́

　

π

＋
　
　
″

「　　π雨ｒ‐Ｆ“

↓

ゴ
Ｔ

．■
　
　
　
＋

卸

¨

π

十
　
　
　
．Я

＜
ｏ

　

Ｇ

ｙ

　

　

ｙ

h that f(x): cos x

fi
--sin7-sin0-1

Lct c. =fty(ι )αι′  σ2 〒 J『 y(ι)αι
Now y(:Sittχ

)=χ + 2(σ.χ■σ2σοSχ)       …。(10)

Let ,F(χ )==z⇒ F(χ)==ユ z=→χ==F~・ (iz)=⇒
:χ

==Si71~1(iZ)

y(Z)=s:η
「
1(:z)‐

+ 2(σlsin~1(iZ)十 :2ε :ζ
(Si71~1(:7)))

Let z=t and we write the last equation as:

y←)=■71~1(it)―+ 2(91s:η
~1(:ι

)十
σ2εbS(Sin_1(iι

)))
So、ve、vrite cl,now:

1

b―α

２
，
ハ
υ
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7t

,, - f r 
[sin-' 

(? * z(c,sin-'(it) +,,,os (sin-'(;'))] ,t
It

,, = I:[,i,-' () * 2(c,sin-'(it) + ,,co, (,i,.-'(;r))] ,t
But

/2 \ 2 Tt
t = F-l hr,) + F(r) - ;t - t = iF(t)

-/2 \ 2 Tr
t - sin-'l-t I + sin f - -t ) t - -sin t\z/ r 2

fi
fzcl= I tlt* Z(crt*crcost)ldt.

Js
TI

rz
c2 : I [t + 2(crt f c2 cos t)) dt

J6

We have

,, =Lr|r'sin t] * r;l,,r|t2 sin tl+ c,e llt' ,ir, 'r'4].
,, =Trl;tsin t] * r;l,,rEr sin r] * c2E[1,', , ,,,,]]
Let

,Et'sint] : GL, ,Ersint] - c,

,f"rit sint)= ,r, r = 1,2 e7: t, oz = 1 and. bt : t, bz =
cost
So we write

,fo,|ti"t Uo7= Br,k, r = 1,2, k: L,2

Now the linear system:

Tt o'',, = i,G, * r;2c1,87;1i r = t,Z
k=l

22r
itr:G, *2 LcpB7,11i r=7,2

k=L
Now we write it as

2

-2 sr
-c, 

*, 
LcrcBr,rc - -Gr r = 1,2

k=L

If r:1 - -] h * Z(crBr,, * crBr,2):-G,
fi

(rrr,, -i)', * 2c281,2:-Gt
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Example2 zLet f:[0,1] -, [0,1] suchthat(x):5xa
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f(χ )≧ O ο71[0,1]
１

〓

１

０

χ５
丁〓

χｄ
４

χ
５
ｆ

Ｊ
ｏ
■

一一
　

α

歳
　
ψ

ヽ

．

′

′

　

　

　

　

．

，

ι

ル
ω

″
Ｉ
Ｊｏ
ザ
The c.d。 lF(x)=χ S iS invertible on[0,1]

Ifwe put F(x)in Equation(1):―

y(0斗‐(1-0)F(χ))=θ (χ )―十γ
llκ
(χ,t)7(3)dι   γ> 0,

γ=1
Where g(x)=X+2,K(x,t)=t+X putin thc last cquation:

y(χ 5)=(χ ■ 2)十
J11(t+χ

)y(3)αι

y(χ 5)== (χ +2)■‐
り1lι

y(t)dt■ χ
lly(t)at

Lct

Cl=1lι y(t)dι′   ε2=117(1)ご ι

Now y(χ 5)=χ +2+ε l+σ2χ =Cl+χ (1+σ2)+2  … (11)

Let z=」生 ⇒ χ=ミ厖 =F~1(z)

y(z)=穆 +2+ε l+σ2穆
Lct z=t and we write the last equation as:

y(t)=W+2+ε .十 ε2祈
So we writcc.,now:

σ
・ =1lt[尋

τ+2+σ.+ε2ミ層l dt・

C2=11・ [祈 +2+σl+c2Vtt dι・

刀

　

４

　

　

　

５
′

〓

　

一一

　

一一
　

二

Ｆ

´

αｒ

Ｏｒ
　

ｑ

　

　

Ｑ

　

　

ｑ

　

ｑ

の

Ｌｃ

囃

班
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So we write
Elarbyl : Br,k, r = 1-,2, k = 1",2

tla,(ts)br): Br,rc
Now the linear system:

r=1,2

2

εγ = θγ +2」 σたBr,た ;

た=1
2

-c, I y}cr<Br,r< - -Gr r : 1,2

た=1
-εl+ε lBl,1+ε 231,2=~61

1)εl+γ ε231,2=~‐εl
二σ2+σ132,1+ε232,2=~εう

This lincar systelll can

4=I(Bll「
1)

31,1=E[α l(t5)ゎ 1]=

⇒

　

一
　
⇒

田
』
嘘

σ

θ

ｎ

　

一　

　

一

ｅ

ｒ
ｌ
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Ｌ
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ー一６
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Ｐ
　
ｌ

０
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Ｌ
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ｔｒｉ

　

一一
　

　

〓
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歳

ｎ ａｓ ａ
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′

肝
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σ
ヽ

ノ
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ｒ

ｉ

ヽ
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Bl,2==F[αl(35)b2]==1lι
6dι ==:;|:=;
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ABSTRACT
This paper continues study continuous functions of contra b-continuous and gives
new types of them by introducing new kinds of these function which are (strongly
contra b- continuous functions and RC-b- continuous functions) depending on b-open
sets, also the study discusses some properties of these functions.
Keywords:- ((b-open set, contra b-continuous function, contra-b-irresolute function,
strongly contra b-continuous function and RC-b- continuous firnctions))

INTRODUCTION
Ner,v kinds of open set introduced by [1] in 1996, is said to be b-open sets

and study the relation between this class of sets and other types of open
sets. Some applications on b-open sets such as b-compact space and b-
continuous function are given by l2l in 201 l. The concept of contra-
continuous function have been invested by t3] in 1996, and more of
researchers generalized this concept and gave new definitions such as

contra-semi continuous functions [4]. By [5] introduced the concept of
contra-b-continuous functions.
The aim of this paper is introducing new Upes of contra-b-continuous
functions, discussing the properties of these functions showing the
relationship between some Upes of these functions.
Now, we have given some basic definitions and facts that are needed in
this work.
Definition (1):
Let (X,T) be a topological space, a subset A of X is said to be:
l- b-open set [1] if A qcl(int(A)) Uint(cl(A)). The complement of b-
open set is b- closed set, thus A is b-closed if int(cl(A)) t'-l cl(in(e;; s
A.:
2- Regular open [7] if A: int(cl(A) ) and regular closed if A: cl(int(A)).
Remark (1), [1]:
Every open set is b-open set but the converse is not true in general. To

see that consider the following example.
Example (1):
LetX:{a,b} and T={X,/},then {a} and {b} areb-opensetsbutnotopen
sets in (X,T).
Definitions (2), [2-61:
A function f :(X,T) * (Y,o) is said to be:
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1- b-continuous function if for each open (closed) set F in Y, then

"f-'(P) b-open (b-closed) inX.
2- strongly b-continuous function if for each b-open (b-closed)set F in
Y, then -f '(F) open(closed) inX.
3- irresolute b-continuous function if for each b-open(b-closed) set F in
Y, then f " (F) b-open (b-closed) inX.
Definition (3):
A function f :(X,T) - (Y,o) is said to be
l-Contra continuous function [3] if for each open(closed) set F in Y,
then /-r1r; closed(open) inX.
2-Contra-b-continuous function [5] if for each open set F in Y, then

f -'(D b- closed in x.
3-Contra-b-irresolute function [6] if for each b-open set F in Y, then

f-'(F) is b- closed inX.
4-Almost contra-b-continuous function [8] if for each regular open set ,F
in Y, then 7-r1r1 b- closed set inX.
5-RC-continuous function[4] if for each open(closed) set F in Y, then

f'(F) regular closed( regular open) inX.
Remark (2),[5]:
Its clear that, every contra-continuous function is contra b-continuous
function but the converse is not be true. To illustrate that, consider the
following example.
Example(2):
Let X = Y = {a,bl and defined the topologies (X,T): {X,0\ and

(Y,o)={X,$,{al}. The identity function f :(X,T) -" (Y,o) is contra b-
continuous but not contra continuous because {a} is open in I, but f
'({a}):{a} is not closed in X.
Theorem (1), [5]:
Let f :(X,T) - (Y,o) be a function, then the following statements are
equivalents
(i) f is contra b-continuous.
(ii) for every closed F in Y, then f-t(F) is b-open in X.
RELATIONSHIP BETWEEN SOME TYPES OF CONTRA-b.
ONTTNUOUS FUNCTIONS
In this section, we introduce new type of contra b-continuous functions,
which are strongly contra b-continuous and RC-b-continuous functions
and we study the relationships between these Upes of functions. Let"s
start by the following definition:
Definition (4):
A function f :(X,T) - (Y,o) is said to be strongly contra b-continuous
function if for each b-open set F in Y, then /-'1r; is closed inX.
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Its easy to check that, every strongly contra b-continuous function is
contra b-continuous function but the converse is not be true. To illustrate
that, consider the following example.
Example(3):
Let X:Y:{a,b,c} and defined the topologies T={X,Q,{c},{a,b}} and
o=lX,d,{c\}. f :(X,T) - (Y,o) is defined by f(a):a, f(b):b and f(c):c
then f is contra b-continuous but not strongly contra b-continuous because

{b,c} is b- open in I, but f r({b, c}):{b,c} is not closed in X.
Theorem(2):

A llnction f : (X, T) - (Y, o) is strongly contra-b-continuous if and
only if rt'1 (fl is an open set in X for each b-closed set F in y.
Proof:
Let f be strongly contra-b-continuous function and F be a b- closed set
in Y Then Fc is a b-open set in Y. Thus, f-' €t; is a closed set in X.
But f-' (Ft):X-,f*t (f) Hence, ft (f) is an open set in X .Conversely,
let F be a b- open set in Y. Then Fc is b- closed set in X .By assumption
f-L 1Fc) is an open set in X. But f-' (r") :X-f-l fl) Hence, f'I ff) is a
closed set in X. Therefore f be strongly contra b - continuous function .

Also, we give the relation between strongly contra b-continuous and
contra-continuous.
Theorem (3):
Every strongly contra b-continuous function is contra b-continuous
function
Proof:
Let f : (X, T) -- (Y, o) be a strongly contra-b-continuous and F is an

open set in Y. By Remark (l) we have F is a b-open set in Y. Since, f is
a strongly contra-b- continuous, .ft (F) is a closed set in X, hence b-
closed. Therefore, f is a contra - continuous function.
But the converse is not true. To show that see the following example.
Example (4):
Let X -y ={a,b,c} and defined the topologies Z ={X,d,{a,c!,{b,c)l and

o = {X,d,{a)). f :(X,T) * (Y,o) is defined by (x):x, for each xeX then

f is contra b-continuous but not strongly contra b-continuous because

{a,b} is b-open in Y , but ft({a,b}):{a,b} is not closed in X.
Theorems (4):
l- Every strongly contra b- continuous is contra - b-irresolute function.
2-Every strongly contra-b-continuous is almost contra-b-continuous
function.
Prooft
l-Let f : (X, T) - (Y, o) be a strongly contra-b-continuous function and
F is b- open set in Y. Thus, .f-3 m is a closed set in X, by Remark(l)
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we get f'l F) is a b-closed set in X. Therefore, f is a irresolute contra-

b-continuous function.
The proof of both part(2) and part(l) are similer'

But the converse of Th.ot.m (4) need not be true. To show that see the

following examPle.

Examples (5):
(1) letX=f =la,b,c\, T={X,S\ and o={X,o,lbl'i, then the function f
:(X,T) * (Y,o) is deflned by f(x):x is irresolute contra b-continuous

function but not strongly b-continuous function since {b,c} is b-open in
(I., o) but J'' (U,r\) = {b,cl not closed in (X, i') .

(2)Let X: { a,b,c } with topology T:tX, o,{a},{a,c} }. Let f : (X,T) -
(X,T) be a function defined by f(a):b, f(b):c and f(c):a, then it is clear that

f is a almost contra b- continuous function, but is not strongly contra b-

continuous function Since for b-open set F :{a,b} in (X,T), f't {F} :
fl (fg,bD : {a,c} is not closed set in (X,T).
Now, we give another type of contra b-continuous function.
Definition (5):
A function f :(X,T) - (Y,o) is said to be RC.b-continuous function if for
each b-open set F in Y, then f -t (p) is regular closed in X.

Theorem (5):
A function f : (X, T) - (Y, o) is RC-b-continuous if and only if fJ (f) is
regular open set in X for each b-closed set F in Y.
Proof:
This proof is similar to that of Theorem (2).
Theorem (6):
If f :(X,T) - (Y,o) is a RC-b-continuous function , then f is a
i- Contra-continuous function.
ii- Contra-b-continuous function.
iii- Contra strongly b-continuous function.
iv- Contra-b-irresolute function.
v- Almost Contra b- continuous function.
vi- RC-continuous function.
Proof:
(i) Let F be an open set in Y, by Remark(l) we get F is a b-open set in Y,
since f is a RC-b-continuous function. Thus fl (,fl) is a regular closed set

in X, also since every regular closed set is a closed, [7]). Then f{ m ir u
closed set in X. Therefore , f is a contra-continuous function.
(ii) Let F be an open set in Y, by Remark(l) we get F is a b- open set in Y,
since f is a RC-b-continuous function. Thus f-l (f) is a regular closed set

in X, also since every regular closed set is a closed, [7]). Then f{ f? is a
closed set in X and by using Remark(l) we have f't G} is a b-closed set

in X. Therefore f is a contra-b-continuous function.
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(iii)Let F is b― open setin Y.Thus Fl響 )is a regular closed setin X,also

sincc evew regular closed set is a closed,[7]).Then F・ 1ぱ〕 is a closed set

in X.Therefore,fis a Contra strongly b― continuous function.

The proof ofparts(iv),(V)and(Vi)are silnilar to part(i五 ).

Thc converse ofTheorem(6)necd nOt be true as in thc fo1lowing example:

Example(6):

(i)Lct X=Y={a,b,C}With tOpologies T={X,0,{b}っ {a,b},(b,C)}.and σ={Y,

¢,{a}}.DcfFlne f:(X,T)→ (Y,6)by〈 a)=a,スb)=b and IC)=C,then it is

clcar that fis a contra― continuous but is not ltC― b―continuous.Since fbr b―

open sct F={a}in(Y,6),「 ず)=Fユ (ω)=(a}iS nOt regular closcd sct in

(X,T).

(ii)Let X={a,b,C}with tOp01ogy T={X,● ,(a}}.and lct f:(X,T)‐ (X,T)

be a ilnction deflned by K→ =c,Ib)=a and<c)〒 b,then itis clca that fis a

contra b―continuous function,but is not RC― b―continuous functiono Since

for b― open set F={a,c)in(x,T),メ
‐1ぽ)=声1(伽r働‐={a,b}iS nOt regular

closed set in(X,T)・

(iii)Let X={a,b,C)with tOp01ogy T=(X,0,{a},{b),{a,b})・ And let f:

(X,T)→ (X,T)bC a function deflned by a⇒
=b,Ib)=IC)=C,then it is

obseⅣ c that fis a strongly contra b― continuous function,butis not RC‐ b―

cOntinuous function`Since for b―open sct F=(b)in(X,T),「
1ば)=戸 (勝》

={a}iS nOt regular closed set in(X,T)・

(市)Let X={a,b,C}with tOp01ogy T={X,0,(a},{b,C)}.Let f:(X,T)→
(X,T)be an identity function,then itis clcar that fis an contra―

b―irresolute

function,butis nOt RC― b―continuous function.Since for b― open set F={a,b}

in(X,T),β吉響)=芦1臨 爆》 ={a,b}iS nOt regular closed set in(X,T)・

(v)Let Xtt Y〒 (a,b,C}With tOpologies T={X,0,{b},{a,b),{b,C)・
and σ={Y,

¢,(a)}.Let f:(X,T)→ (Y,σ)by K→=b,【b)〒a and【c)=C,then it is clear

that fis a alinost contra b― continuous function,butis not RC‐ b―continuous

hnctiono Since for b‐ open set F〒 {a}in(Y,σ},「
1『}=fド (00=(b}is

not regular closed set in(X,T).

(vi))Let X=Y={a,b,C)Wh,tOp010gies T={X,● ,(b},(b,C}}・ and 
σ={Y,0

,{a)}・

Let f:(X,T)‐ (Y,6)by I→=a,スb)=b γld IC)=C,then it is clear that fis a

RC‐continuous function,butis not RC‐ b‐continuous functiono Since for b―

open sct F=(a,c}in(Y,σ),β
審
幹 =戸 鮎 ⑥ ={a,C}iS nOt regular closed

set in(X,T).

COMPOSITION OF SOME GENERALIZED TYPES OF b―
CONTINUITY
In this section,we have given some proposition about thc composition of

these new types ofCOntra b― continuous functions.

Theorem(7):

●
，
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Let f : (X,T) * (Y,o) is contra-continuous function and g:(Y,o)- (Z,p) is
strongly contra-b-continuous function then gof : (X,t) * ( Z,1t) is a

strongly b- continuous function.
Proof:
let U is b-open set in Z theng-rru) is closed in Y, also, f :(X,T) * (Y,o) is

contra-continuous function, so fr(g-l(U)) is an open in X, but (gof-t(U): f
'(g-'(U)), then gof is strongly b-continuous function.
Theorem (8):
Let f :(X,T) * (Y,o) is contra-b-continuous function and g:(Y,o)* (Z,p) is
strongly contra-b-continuous function then gof :(X,t) - (Z,lt) irresolute b-

continuous function.
Proof:
let U be b-open set in Z, then g-r(U) is closed in Y, also since f :(X,T) *

(Y,o)is contra-b-continuous function, so f-r(g'l(U)) is b-open in X, but (gof)-
r(U): f t(g-t(U)), then gof is irresolute b-continuous function
Theorem (9):
Let f :(X,T) - (Y,o) be a strongly contra b-continuous function and
(1) if g:(Y,o)- (Z,lt) is a contra-continuous function, then gof :(X,r) *
(Z,p) is continuous function.
(2) if g:(Y,o)- (Z,tt) is a contra b-continuous function, then gof : (X,t) *
(2,1t) is b-continuous function.
(3) if g:(Y,o)- (Z,lt) is a strongly contra-b-continuous function, then

gof :(X,t) - (Z,lt) is strongly b-continuous function.
(4) if g:(Y,o)* (2,1t) is contra-b-irresolute function, then gof : (X,r) - (
Z,lt) is strongly b-continuous function
(5) if g:(Y,o)- (Z,tt) is RC-b-continuous function then gof : (X,r) - (Z,li
is strongly b-continuous function.
Prooft
(l) let U be an open set in Z, then g-tQ) is closed in Y, by Remark (l) we
get
g-tQ) is a b-closed in Y. also, f :(X,T) - (Y,o) is strongly contra-b-
continuous function, so fl(g-t(U)) is an open in X, but (go|-t(U): ft(g-
t(U)), then gof is continuous function.
(2) let U be an open set in Z then gtQ) is b-closed in Y. Since, f :(X,T) *
(Y,o) is strongly contra b-continuous function, so fl(g-l({) is open in X,
by Remark(l)we get ft(g-r(tD) is b-open set in X, but (go|-t(U): ft(g-
t(U)), then gof is b-continuous function.
(3) let U be b-open set in Z then g-t(U) is closed in Y, by Remark (l). Thus
g-t(U) is b- closed set in Y, also, f :(X,T) - (y,o) is strongly contra b-
continuous function, so ft(g-l(tf) is an open in X, but (go0-10: ft(g-l(U), then gof is strongly b-continuous function.
(4) let u be a b-open set in Z. Thus g-'ru) is b-closed set in y, arso, f :(X,T)* (Y,o) is strongly contra b-continuous function, so fl(g-t(U)) is an open
in X, but (gof)-t(U): f t(g-t(U), then gof is strongly b-continuous function.
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(5) let U be a b-open set in Z. Thus g-t(U) is a regular closed set in Y, also,
every regular closed set is a closed [7], and by Remark(1). Thus g-r1u; is a
b- closed in Y ,since f :(X,T) - (Y,o) is strongly contra b-continuous
function, so fr(g-r(U)) is an open in X, bur (gof)-t(U): f'(g-,(U)), then gof
is strongly b-continuous function.
Theorem (10):
Let f :(X,T) * (Y,o) be an contra irresolute b-continuous function
(l) if g:(Y,o)* (Z,tt) is a strongly contra b-continuous function, then

gof : (X,r) - (Z,tt) strongly b-continuous function.
(2) if g:(Y,a)- (Z,lt) is a contra irresolute b-continuous function,then

(3) if -q:(Y,o)* (Z,lt) is RC- b-continuous function then gof : (X,t) - (
z,lr) irresolute b-continuous function.
Prooft
(1) let U be a b-open set in Z,then g-'Q) is a closed in Y, by Remark (l),

we get g-tru) is a b-closed set in Y, since f :(X,T) * (Y,o) is a strongly
contra b-continuous function, so f-l(g'l(U)) is an open in X, but (gofl-t(U):
f-t(g-'(U)), then gof is strongly b-continuous function.
(2) let U be a b-open set in Z then g-'0) is a b-closed in y, also, f :(X,T)* (Y,o) is a strongly contra b-continuous function, so f l(g-r(U)) is an open
in X, but (gof)-t(U): f-,(g-,(U)), then gof is strongly b-continuous function.
(3) ) let U be a b-open set in Z. Thus g-t(U) is a regular closed set in Y, also,
Every regular closed set is a closed [7], and by Remark(l-2).Thus g-'(U; is
a b- closed in Y, since f :(X,T) * (Y,o) is contra-b-irresolute function, so f-

'(g-'(U)) is a b-open in X, but (gof)'t(U): ft(g-te)), then gof is irresolute
b-continuous function.

Similarly, we prove the following Theorem.
Theorem (11):
Let f :(X,T) - (Y,o) be a RC-b-continuous function and if
1- g:(Y,o)* (Z,lt) is a a contra continuous function , then gof : (X,t) * (
Z,trt) is
b-continuous function.
2- g:(Y,o)- (Z,p) is a contra-b-continuous function , then gof : (X,t) * (
Z,1t) is b-continuous function.
3- g:(Y,o)- (Z,lt) is an contra-b-irresolute function then gof : (X,t) * (
Z,p) is strongly b-continuous function.
4- g:(Y,o)- (Z,p) is a strongly contra-b-continuous function , then gof :

(X,t) * (Z,lt) is strongly b-continuous function
5- g:(Y,o)- (Z,lt) is a RC- b- continuous function , then gof : (X,r) + (
2,1,t) is strongly b-continuous function.
The following theorem give another some types of b-continuous function.
Theorem (12):
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(l) let f:(x,T) * (Y,o) be a strongly b-contra continuous function and
g:(Y,o)- (z,p) is an irresolute b-continuous function , then gof : (X,t) +
( Z,p) strongly contra b-continuous function.
Prooft
(l) let U be a b-open set in z, then g-t1u; is a b-open in y, also, f :(X,T)
- (Y,o) is a strongly contra b-continuous function, so l.r(g-r(u)) is a ciosed
set in X, bur (go0-r(U): f-r(g-r(u), then gof is a strongly conrra b-
continuous function.
Theorem (13):
Let f :(X,T) * (Y,o) be a RC-b-continuous tunction and if g:(y,o)* (z,tD
is a b- continuous function , then gof : (X,t) - ( Z,v) is Rc-continuous
function.
Proof:
Let U be an open set inz, since g is a b- continuous function. Thus, g-Iru)
is b-open in Y ,also since f is a RC-b--continuous function, so r-t1g-f (-r;; is
regular closed in X, but (gof)-'(U): g-t1*-t1U)), then golis a RC-continuous
function.

Similarly, we prove the following Theorem.
Theorem (14):
Let f :(X,T) * (Y,o) be a RC-b continuous function and if g:(y,c)- (z,p)

is a any function , then gof : (X,r) - (z,lt) is RC-b-continuous function'ii
1- g is an irresolute b-continuous function.
2- g is a strongly b- continuous function.
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ABSTRSCT
Porous silicon rnulti layer has been prepared by photo-chemical etching of n-type
silicon wafer at different etching time (10, 20,30,40)min with different illurnination
intensities of (10, 15,20,25) mWcm2. These intensities lead to form porous silicon
systems of size in the range (2.85-4.02)nLn. SEM images indicated that the surface of
the etched layer has pore-like structure with different pore sizes and porosities. The
measurement of Raman scattering in porous silicon showed a red shift of the phonon
frequency which increased with increasing the etching time and illumination
intensity.

: Silicon nanostructures, Raman y, Photochemical

INTRODUCTION
Silicon nanostructures device is expected to have significant applications
in nano-laser systems and light emitting devices. pS were first reported
by I ] from electro-chemical etching process of silicon wafer in (HF)
solution. Among many physical and chemical analyses,
photoluminescence and Raman plays an important role in the
identifi cation and structural characteri zation of semiconductors [2].
The Raman Effect in silicon is more than 10,0d0 times stronger than in
glass fiber, making silicon an advantageous material. Instead of
kilometers of fiber, only centimeters of silicon are required. However,
'Raman amplification' is a small effect, and to build a laser with it you
need very high power intensity and very low absorption losses [3]. such
conditions have already been achieved in optical devices made in silica
(Sioz), whereas, in silicon on insulator structure, Raman amplification
was limited to very short pulses of a few nanoseconds at most [a]. The
problem is that an unwanted nonlinear side effect -two photon absoqption-
creates pairs of electrons and holes that remain for a long time in the
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sample and absorb both the pump and light and signal light and so quickly
turn off the Raman amplification [5], solve this problem by embedding
the silicon waveguide within a reverse-biased p-i-n junction diode,
designed to extract electrons and holes away from the waveguide. with
this design, they demonstrate a silicon laser u,ith continuous operation.
However spectral limitation of the Raman Eff'ect in silicon is unavoidable
in the Silicon on insularor (SOI) plar fbrm.
In this paper, an approach based on Raman scattering in porous silicon is
discussed [6]. These approaches present some advantages:
- Spectral broadening of spontaneous Raman scattering with respect to
silicon is achieved.

- Infiltrating liquids in porous silicon a tuning of the Stokes shift is
achieved.

- Raman gain coefficient can be enhanced and due to quantum
confinement the two photon absorption can be eliminate.
In the present work, the effects of etching time with laser illumination
intensity during electrochemical etching process on the spectroscopy of
PS and the properties of PS were studied, based on the sEM investigation
and Raman scattering method [7].
THEORTICAL CONSTRACTIONS
The porosity of the quantum wire system is one of important parameters
of the nano wire system and is defined as the fraction of void within the
nano silicon layer. The porosity is measured by using gravimetric
measurements: first; the weight of the virgin wafer is measured before
anodization ( Mr ) , then after anodization ( Mz ) , and finally after
removing of the porous silicon layer ( M: ) in a I molar solution of
sodium hydroxide (NaoH). After determining these values , the porosity
is given by the following equarion(l) [t] :

PorosityYo-M'-M'' Mr-M, ― ― ― ― ― ―

 (1)

etching process depends on the photo-generation of electron- hole pairs
(G) in the silicon wafer and is given as:

G=2E一生
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Where P is the power of the laser, hv is the energy of the incident photons
and Qe is the quantum efficiency.

The spectrum of Raman scattering is composed of a few characteristic
peaks corresponding to all the Raman-visible phonon modes. The
location of each Raman characteristic peak is mostly determined by the
vibration energy of its phonon mode, but it may vary more or less when
the crystal lattice of the material deforms, leading to an energy variation
in lattice vibration. Raman spectroscopy plays an important role in the
identification and structural characterization of molecules [8]. Although
Raman spectroscopy shows extremely low scattering cross sections as

compared to fluorescence, the surface enhanced Raman scattering effect
can provide cross sections with several orders of magnitude higher than
normal Raman spectroscopy and does not suffer from photo bleaching
effects t9]. Raman enhancement can be explained in terms of
electromagnetic and chemical enhancement in the presence of metallic
nanostructures such as silver, gold, copper and aluminum [10]. The most
accredited theory predicts that the electromagnetic enhancement
mechanism is largely responsible for the enhancement of Raman
scattering. The magnitude of electromagnetic enhancement is determined
by the localized optical properties of surface features at nanoscales. It is
the intricate relationship between the surface structure and optical
characteristics that determines the signal intensity. The oscillation of
conduction electrons in metal nanoparticles can be driven by incident
light. This electron oscillation, also known as the localized surface
plasmon resonance, generates an electromagnetic field that is localized
near the surface of a metal nanoparticle [5]. This large electromagnetic
field induces a dipole in nearby molecules, thus enhancing Raman
scattering from adsorbed molecules. A Raman spectrum of pS is

important to check the crystalline property of the prepared material [11,
121. Raman spectroscopy is an efficient technique to evaluate
quantitatively measurements of stress, presence of nanocrystals and
homogeneity [13].

MATERIALS AND METHODS
Silicon nanostructures were fabricated from n-type silicon wafer

of (111) orientation and (20 a.cm) resistivity. The silicon samples were
(l.stl.5)cm2. The etching process was carried out using photochemical
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etching process rvhich employed 530nm diode laser at different
illumination intensities (10,15,20,25) mw/cm2. The irradiated area was
about 1cm2 and different etching time (l 0,20 30, 40)min. The etching
process was materialized in specially designed cell. cell made from
Teflon to synthesize nanostructures layer at the top of silicon wafer. The
experiment was conducted in room temperature and is shown in the figure
(l). The cell has been provided a porous silicon rayer of uniform cross
sectional area. This uniformity is recommended for the application of
porous silicon and photovoltaic cells. The cross section of cell is shown
in figure (l). The Raman spectra were recorded using 1000 micro-Raman
spectrometer (Horiba Jobin yvon LabRAM HRgOOuv Raman
spectrometer) is used. at room temperature, together with an excitation
light from a He-Ne laser (632.g nm). Raman measurements and the sEM
measurements were carried out in Indian Institute of Technology Madras
Chennai, India

Electrolyte

Teflon-
cell

0-Ring

Figure 1: Schematic diagram of the etching system used in this work.

RESULTS AND DISCUSSION
The porosity increased graduaily with increasing raser ilrumination
intensity. This behavior is attributed to the increase of the number and
diameter of pores which lie between the siricon nanowires. The ratter
sEM, images confirm this view. This behavior of the porosity has led to
a large variation in refractive index as compare to the crystailine burk
silicon. The refractive index decreased to (2.693) at laser ilumination

t20



Al- Mustansiriyah J. Sci. Vol.25, No 3,2014

intensity of 10mw/cm2 and to (2.551) when the laser illumination
intensity increased to 20 mwcm2 . The minimum value of refractive
index (1.91) in PS was obtained at 25mwcm2. These low values of
refractive index make the PS acts as an antireflecting coating layer.
Figure (2) shows the sEM micrograph of the ps at illumination
intensities of (1 0)mW lcmz and(25)mWcm2 .

Figure 2: Scanning Electron Microscope (SEM) image of the pS at different
illumination intensity (a)10 mW/cm2, (b) 25mWcm2

Increasing the laser illumination intensity will form a complex silicon
nanowire matrix system of different size and the morphological nature of
the etched surfaces show a different pores, trenches size and shapes.

These pores and trenches are aligned in random direction and the pores
widths are increased with increasing the laser illumination intensity.
The Raman curves of PS at different illumination laser intensities are

shown in figure (3).

121



Using multilayer silicon nanostructures to enhanced Raman spectroscopy

Muna

ｍ　　ｍ

↑
●
．ｃ
一
■
〓
●゙
●
一Ｃ
一

:`・ 11.:

itヽ t,1

1,111.

>:' 1 '

f .),

■3) S∞  510 5m S恥  馴 o
Raman Shiftirrn'1

「

¨
¨
卸

（・●
・ｅ
｝
”
ご
ｒ゙
ｅ
”ｃ
一

Figure 3: Raman spectra of pS prepared at different etching time (a) r0 min, (b)20min, (c)25 min

Figure (3) shows Raman spectra ofthe PS with differentporosities causedby different illumination lntensities. Raman spectra, of pS indicate redshift and increasing broadening toward low energy when the porosities
increase and this is a_good agrJement with Iro]. For pS, the broadeningand down shift of Raman peak towards ro*.. energy indicates thepresence of nano scare features in the crystaline sili"on. As the size ofthe nano crystal deceases, the silicon opticar phonon rine shifts to lowerfrequency. The downshift towards lower.n.igi.r i, n,o." sensitive anddistinct for high porosity layer of pS. The presJnce of quantum size nanostructures in pS reraxes the associated seiection rure so that the Ramanpeak depends on the nanostructure shape ana siz. parameters this is agood agreement with and this is a good ug.."*"r, *irt, [l l. r2].An important issue is whether Si- ninoparticrs are amorphous orcrystalline, it has been assumed that the si particles ur. u,norphous. Theobtained Raman spectrum is presented in rrgure (3ri;. different etchingtime (10,-20,25) min. It crearry ,ho*, that the porous silicon materialuniform film.

si crystals have typical characteristics of strength emission and narrowband at (520 .',-'), suggesting that it coniain smalr amounts of
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nanocrystalline silicon (nc-Si) because the phonon confinement in nc-Si
should be different fiom that in amorphous Si , r,vhich corresponds to
transverse acoustic mode in first order. However in the case of amorphous
silicon, the lack of order induces modifications in the vibrational dinsity
of states and in this case the Raman spectrum is characteizedby tr.vo faint
and broad bands at (150 cm-r) and (480 cm-r).

CONCLUSIONS
PS have been prepared and characterized by laser radiation at

different intensities. The sEM images investigation show increased
porosity has resulted with laser intensity. Red shift of the Raman peak
with the increase in broadening and peak intensity. The red shift in
Raman and blue shift in photoluminescence spectra reveal the quantum
confinement effect in PS samples. As the laser intensity increaie these
shift, increase due to a decrease in sizes.
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ABSTRACT

Due to the graphical and precise nature of the representation scheme for Petri net,
this research uses the graphical tool of petri net which it is applicable for many
systems because it is often easier to be understood and to analyze the behavior of the
system. In addition to Petri net, a threshold is used to add some flexibility to the
specifications of the products to distinguish high-quality product specifications from
other products.

In this research, we describe the management of daily production line at lamps
factory. A Petri net model was adopted to build a model to interpret the structure,
function and workflow of this production line.

Threshold is used to treat some factors in lamp production like handle force
helix, glasses thinness of and glasses color.

The structure of Petri net model describe the position of each part of the production
Iine (place or transition) and how these parts will connect to each other. The function
of Petri net depends on determining the conditions and the events of each place and' transition, and the workflow of the production line that connects the structure to the
function to achieve two requirements, the first, is verifying and packaging the lamps,
the second, is factory workers financial consequences according to special daily

Factory automation has been addressed at two very different
approaches. The first approach is organizating of the production system,
planning the workflow, scheduling the operations which are improved
but the elementary operation are not necessarily automated. The second
approach is the major part of the effort which is dedicated to the
automation of the elementary repetitive sequences of the operations by
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means of programmable logic controllers, while the management of
production remaining largely based on human heuristic decisions.

The first approach deals with the overall model of the production
process. What has to be improved and automated is the complex decision
making system where human is present. The data ui. frequently
imprecise; ill known information has to be taken into account. Not
surprisingly, all available Artificial Intelligence techniques are typically
used in this approach, including possibility theory.

ln the second approach, the environment is generally well known,
human is not included in the system to be automated. ti is possible to
formally specifu the control/command sequences by means of petri nets
and to automatically derive programs for programmable logic controllers.

Petri nets are made up of places, transition and tokens. A
state is represented by a distribution of tokens in the places
(marking). Firing a sequence of transitions transforms the state
and corresponds to a sequence of events. one of the major
results in Petri net theory is that p-invariant is a sequence of
events that remains constant whatever transitions are fired. At
invariant is a sequence of events that can repetively occur i.e
luch that the system is cyclically passing through the same state
t1l.

M.D zisman t2l has perhaps been the first one who pointed
out that Petri nets can be considered as resulting from attemptsin combining logic and theory. peri net transitions could be
interpreted as rules in specific production rule systems.

BASICS OF PETRI NETS

Y... is the suggestion work as seen in figure (l) and some kinds of
definitions for Petri nets, and petri net model

Figure l: Suggestion for a production Line

Environment
of factory
lamp with

assumptions
and

constraints

Result: distinguished
lamps packets and

financial consequences
for the workers in

factory according to
special daily conditions
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1- FORMAL DEFINITIONS
Formal definition : A Petri net may be identified as a bipartite, directed
graph
PN: {P,T,F,W, Mg } where :

P: {P 1,P2,.......,Pm} is a finite set of places,
T:{T1,72,...........,Tn} is a finite set of transitions,
F e {P "T} U{TxP} is a set of arcs (flow relation),
IA:F ---> {1,2,3,....1 is a weight function,
Mg:P--+{0, 1,2,3,....1 i. the intial marking,

PnT:0andPUT+0
A Petri net structure N: (P,T,F,W) without any specific initial marking
is denoted by N.
A Petri net with the given initial marking is denoted by (N, Mg) l5l,16l .

Source transition: a transition without any place and it is unconditionally
Enabled

Sink transition: a transition without any output place and it consumes
tokens, but does not produce any [7].

2.PETRI NBT MODELING
A Petri net is a particular kind of directed graph which is

directed, weighted, and bipartite graph consist of two kinds of nodes,
called places and transitions, where arcs are either from place to
transition or from transition to place. Arcs have capacity I by default;
if other than 1, the capacity is marked on the arc. Places have infinite
capacity, while transitions have no capacity, and cannot store tokens
at all. Some typical interpretations and their input places and output
places are shown in table (1). A formal definition of a Petri net is
given in table (l).

Table 1: Some Typical Interpretation of Transitions and Places.
Input Places Transition Output Places

Precondition
Input data
Input signals

Resources needed
released

Conditions
Buffers

Events
Computation

Signal processing
Task or Job

Clause in logic
Processor

Postcondition
Output Data

Output signals
Resources

Calculation(s)
Buffers

[3],[4].
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3-PETRI NET FIRING RULES
The behavior of many systems can be described in terms of system

states and their changes. In order to simulate the dynamic behavior of a
system, a state or marking in a petri nets is changed according to the
transition (firing) rules:

1- A transition r is said to be enabled if each input place p of r is
marked with at least w(p,t) tokens, where w(p,t) is the weight of
the arc from p to /.

2- An enabled transition may or may not fire (depending on whether
the event actually takes place or not).

3- A firing of an enabled transition / removes ,,v(p,q tokens from each
input place p of /, and adds w(t,pl tokens to each output pracep to
t, where w(t,p) is the weight of the arc from t to p l5i.

FACTORY MODEL
In this section, we focus on three major things, the first, is the

requirements functions of the proposed systlm, second, the model usedto execute these function, third, determining factors used to
distinguishing between the Upes ofproducts.

1. ROLES TO ACHIEVE SIMULATION PROCESS
This model is designed to perform both pulposes daily:o Putting the lamps in the packet such that each packet contains

twelve lamps. These lamps are verified before putting them in
packets and assembles as packages.

. A daily reward is provided if one of the two conditions is
achieved: the first condition is, if there is no defects in the
production line. The second condition is, if the workers
accomplished 50 packets of distance lamps per day, then the
manager will pay the workers a daily ..*u.d.

2- PETRINET MODEL OF THE PROPOSED SYSTEM
Here is a Petri net model as shown in figure (2) for factory which

produces lamps.
P/ : acts as condition prace to determine whether the lamp is free of

defects or not.
P2: acts as a buffer.
P-3: acts as input signal to the inhibitor arc to control 16.
P4: acts as a buffer, contains distinct lamps, and commercial lamps.
P5: acts as input data (store) of packets.
P6:has a conclusion whether the workers deserve a reward or not.tl: is a source transition to input the lamps of the factory in the petri
net model.
12: is enable and may fire when the lamp has no defect.
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l-l: is enable and may fire when the lamp has any manufacturing
defects.
t4: rs a threshold to verify the quality of the lamp.
/5: is computation step, enable and may fire if w(p4,t5) : 12.
t6: is connected with inhibitor arc, therefore /6 is enable and may fire
when there is no input signal in p3.
17: is computation step, enable and may fire if w(p5,t7) : 59.
720: is computation step, enable and may fire if w(p4,t20) : I 2.

ln, l
tr t-.---J
tL a

3- THE FACTORS USED IN THRESHOLD
There are three factors were chosen to be used in lamps manufacturing
in the proposed system.

. Handle force helix

. Thinness of glasses

. Color of glasses
The factors handle force herix, thinness of grasses and color of glasses
are represented by the symbols xl,x2 and x3 repectvely
There are two distinguishing groups to evaluate the quality of the lamps
which are:

Figure 2: Petri net Model for production line at lamps factory
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●  E)istinct lamps

・  Commerciallamp
l― Distinct larnps:which is the flrst class industヮ

The rangc of factors arc as fo1lows

O.8<χノ<1
0.7<χ2< 1
0.5<χ3< 1

y≡ ノーrχノ+χ2+χ〃          …………………………θ92イα′′0′ 6り
Where/is the threshold ofdistinct group have the range― ノ>ン

″

>-2,thc llleinber of distinct group,χ f,χ2and χ3 arc the handle
forcc helix,thinncss of glasses and color of glasscs rcspcctivcly.

2- Commerciallamps:、 vhich is the second class industry

Thc range of factors are as follows

O<χ′≦ 0.8
0<χ2≦ 0.7
0<χ3≦ 0.5

Apply equation l、 vhere y is the thrcshold ofcorninercial group

have thc range

f≧ y≧ ―ノ,the nlembcr ofcommercial group,χ ノ,χ2and χ3 are thc

handle forcc helix, thinness of glasses and color of  glasscs

rcspectively.

SIMULATION FOR THE PETRINET MODELIN THE
PRODUCTION LINE

Figure(3)is inustrates the sirnulation fbr Pctri netin thc produёtibn

linc in thc initial marking MO=(0,0,0,0,0,0).
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□
―
卜
↓

(Source transition)

0,0,0)

(0,0,1,0,0,0)

Figure 3: Petri Net Model of production Line Simulation

FACTORY MODEL ALGORITHM
Here is an algorithm which is used daily to assign the production line of

the factory
Begin of algorithm
for a day do
Begin (*for a day*)
packets :0; lampcounter:0; warddefect: false

Verify the lamp
If there is a defect then
warddefect is true

EIse
Begin (** no defect in the product)

Read xl,x2,xi
Y: I- (xl+ x2 + xj)
If -1> Y >-2 then

(1,0,
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Begin (** the product is distinct x*)
Add one to lampcounter
Put the lamp in packet
If lampcounter : 12 then

begin

t[f['J;*1*::
End

End (** the product is distinct **)
(** The product is commercial **)

End (** no defect in the product)
End (*for a day*)
Print packets, r,varddefect

End (*end of algorithm*)
The outputs of this algorithm are used as inputs in arvard algorithm.

AWARD ALGORITHM
Begin
Read packets, warddefbct.
awardingl : true; awarding2 : true;
If warddefect is true then
Awardingl : false

If packets < 50 then
Awarding2 : false

If awardingl or awarding2 is true then
(*put award in worker's accounts*)
End.
At the end of work time the algorithm above processed to determine if
the workers deserve award or not.

MATERIALS AND METHODS
In table (2), we give the three parameters redundant values in the

ranges of both distinct and commercial groups as described in section (3).
According to the result of y parameter, it can be determined if this l411p
is a distinct or commercial. The results as follows:
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Tablc 2:Redundant Val fthc Th

Vol.25,No3,2014

CONCLUSIONS
The prOposed model is a silllulation Of an industrial proccss、

vhich is
affcctcd by rllaFkct factOrs,rcquirements and custOmcr satisflcation.Thc

ranges used fOr the factOrs is used to separate industrial lamps intO i″
0

individual groups,sO that,、 vhen the valuc Offactё rs arc incrcased 、vithin
thc range,thc productis characterized as distinctlamp and、

vhcn thc valuc
offactOrs arc decreascd 、vithin the rangc,the product is characterized as
commcrciallamp.

Petri nets arc popular graphical rnOdeling forlllalism that can help to

cnsure correctncss and perお rmancc at design tirnc.Petri nets theOry has
bcen、videly used tO ilnplcment a varicり

 Of mOdeling and evaluatiOn
tools.In future,、ve can use c010rcd Petri net in the caSe study to cnrich

its pO、 ver by associatc wcckly activc machine,cach day has spccial c010r

as a stamp tO cOmputc 50 packet fOr each stamp co10r wcckly.I―
Iere thc

消彙器sI■:編『i胤w電織器翼t権艇電器電u鷺堺
Calculate award and t6 tFanSform frO血

daily t6"ёёklyjσb.
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ABSTRACT
Due to the graphical and precise nature ofthe representation scheme for Petri net,

this rescarch uses thc graphical tool of petri net which it is applicablc for many

systems because it is often easierto be understood and to analyze thc behavior ofthe

systcm.In addition to Pctri net,a threshold is used to add some flexibility to thc

speciflcations ofthe products to distinguish high― quality product spCCiflcations from

other products.

In this research,we dcscribe the management of daily production line at lamps

factoryo A Pctri net rnodel was adopted to build a rnodel to interpret the structure,

function and workflow Ofthis prOduction linc.

Threshold is used to treat some factors in lamp production likc handle force

helix,gla,Ses thinness ofand glasses color.

The structure ofPetri net rnodel describe the poSition ofeach part ofthe production

line(place or transhiol)and hOW these pans will cOnnectto each othcr.The function

of Petri net depends on deternlining the conditions and the events ofeach place and
・
transition,and the workf10w ofthe productiOn line that connects thc structure to the

function to achieve two requirements,the arst,is verifying and pa9kaging the lamps,

the secOnd, is factory workers flnancial consequences according to special daily

conditions.

INTRODUCTION
Factory automation has been addressed at twO very diffcrent
approaches.The flrst approach is Organizating ofthe productiOn systenl,

planning the workflow,schcduling thc Operations which arc improvcd

but the elcmentary opcratiOn arc not necessarily automatcd.The second

approach is the mttor part of the cffort which is dedicatcd to the

automation of thc clemcntary rcpctitivc sequenccs of thc operations by

く
υ
う
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means of programmable logic controllers, while the management of
production remaining largely based on human heuristic decisions.

The first approach deals with the overall model of the production
process. What has to be improved and automated is the complex decision
rnaking system where human is present. The data u.i frequently
imprecise; ill known infonnation has to be taken into account. Not
surprisingly, all available Artificial Intelligence techniques are typically
used in this approach, including possibility theory.

In the second approach, the environment is generally well known,
human is not included in the system to be automated. ti is possible to
fbrmally specify the control/command sequences by means oi petri nets
and to automatically derive programs for programmable logic controllers.

Petri nets are made up of places, transition and tokens. A
state is represented by a distribution of ' tokens in the places
(marking). Firing a sequence of transitions transforms the state
and corresponds to a sequence of events. one of the major
results in Petri net theory is that p-invariant is a sequence of
events that remains constant whatever transitions are fired. At
invariant is a sequence of events that can repetively occur i.e
such that the system is cyclically passing through the- same state
t1l.

M.D zisman l2l has perhaps been the first one who pointed
out that Petri nets can be considered as resulting from attemptsin combining logic and theory. peri net transitions could be
interpreted as rules in specific production rule systems.

BASICS OF PETRI NETS

lere is the suggestion work as seen in figure (l) and some kinds of
definitions for Petri nets, and petri net model

Figure l: Suggestion for a production Line

Environment
of factory
lamp with

assumptions
and

constraints

Result: distinguished
lamps packets and

financial consequences
for the workers in

factory according to
special daily conditions

126



AI- Mustansiriyah J. Sci. Vol.25, No 3,2014

1. FORMAL DEFINITIONS
Formal definition : A Petri net may be identified as a bipartite, directed
graph
PN: {P,T,F,W, MO } where :

P: {P 1,P2, ... ....,Pm} is a finite set of places,
T:{T1,72,...........,Tn} is a finite set of transitions,
F 

-c {P"T} U{TxP} is a set of arcs (flow relation),
W:F ---+ {1,2,3,....1 is a weight function,
Mg:P---+{0, 1,2,3,....1 is the intial marking,

PnT: @andPUT+0
A Petri net structure N: (P,T,F,W) without any specific initial marking
is denoted by N.
A Petri net with the given initial marking is denoted by (N, Mg) l5l,16l .

Source transition: a transition without any place and it is unconditionally
Enabled

Sink transition: a transition without any output place and it consumes
tokens, but does not produce any [7].

2.PETRI NET MODELING
A Petri net is a particular kind of directed graph which is

directed, weighted, and bipartite graph consist of two kinds of nodes,
called places and transitions, where arcs are either from place to
transition or from transition to place. Arcs have capacity 1 by default;
if other than l, the capacity is marked on the arc. Places have infinite
capacity, while transitions have no capacity, and cannot store tokens
at all. Some typical interpretations and their input places and output
places are shown in table (1). A formal definition of a Petri net is
given in table (l).

Table 1: Some Typical Interpretation of Transitions and Places.
Input Places Transition Output Places

Precondition
Input data
Input signals

Resources needed

released
Conditions
Buffers

Events
Computation

Signal processing
Task or Job

Clause in logic
Processor

Postcondition
Output Data

Output signals
Resources

Calculation(s)
Buffers

[3],[4].
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3.PETRI NET FIRING RULES
The behavior of many systems can be described in terms of system

states and their changes. In order to simulate the dynamic behavior of a
system, a state or marking in a petri nets is changed according to the
transition (firing) rules:

I - A transition I is said to be enabled if each input place p of r is
marked with at least w(p,t) tokens, where w(p,0 is the weight of
the arc from p to r.

2- An enabled transition may or may not fire (depending on whether
the event actually takes place or not).

3- A firing of an enabled transition I rernoves w(p,0 tokens from each
input place p of t, and adds w(t,p) tokens to each output placep to
t, where w(t,p) is the weight of the arc from t to p [5].

FACTORY MODEL
In this section, we. focus on three major things, the first, is the

requirements functions of the proposed system, second, the model usedto execute these function, third, determining factors used to
distinguishing between the types of products.

1. ROLES TO ACHIEVE SIMULATION PROCESS
'rhis model is designed to perform both purposes daily:. Putting the lamps in the packet such that each packet contains

twelve lamps. These lamps are verified before putting them in
packets and assembles as packages.

. A daily reward is provided if one of the two conditions is
achieved: the first condition is, if there is no defects in the
production line. The second condition is, if the workers
accomplished 50 packets of distance ramps per day, then the
manager will pay the workers a daily ,.*u.d.

2- PETRINET MODEL OF THE PROPOSED SYSTEM
Here is a Petri net model as shown in figure (2) for factory which

produces lamps.
PI : acts as condition place to determine whether the lamp is free of

defects or not.
P2: acts as a buffer.
P3: acts as input signal to the inhibitor arc to contror /6.
P4: acts as a buffer, contains distinct lamps, and commercial lamps.
P5: acts as input data (store) of packets.
P6: has a conclusion whether the workers deserve a reward or not.tl: is a source transition to input the lamps of the factory in the petri
net model.
t2: is enable and may fire when the lamp has no defect.
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13: is enable and may fire when the lamp has any manufacturing
defects.
t4: is a threshold to veriff the quality of the lamp.
15: is computation step, enable and may fire if w(p4,t5) : I2.
16: is connected with inhibitor arc, therefore /6 is enable and may fire
when there is no input signal in p3.
/7: is computation step, enable and may fire if w(p5,t7) : 50.
720: is computation step, enable and may fire if w(p4,t20) : I2.

3. THE FACTORS USED IN THRESHOLD
There are three factors were chosen to be used in lamps manufacturing
in the proposed system.

. Handle force helix

. Thinness of glasses

. Color of glasses
The factors handle force helix, thinness of glasses and color of glasses
are represented by the symbols xl,x2 and x3 repectvely
There are two distinguishing groups to evaluatl the quality of the lamps
which are:

Figure 2: Petri net Model for production line at lamps factory
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● E)istinct lamps

● Commcrciallamp
l― Distinct larllps:which is thc flrst class industry

The rangc of factors are as fol10ws

O.8<χノ≦ 1

0.7<χ2< 1
0.5<χ3< 1

ン生ノーrχノ+χ2+χ〃          …………………………θ9να′′ο′r`リ
Where r is the thrcshold ofdistinct group havc the range― f>ン″

>-2,the membcr of distinct group,χ ノ,χ2and χ3 arc the handle
forcc heHx,thinncss ofglasscs and color of glasses rcspcctively.

2- Commerciallamps:which is the second class industry

The range offactors are as fonows

O<χノ<0.8
0<χ2<0.7
0<χ3<0.5

Apply equation l、 vhcrc y is thc thrcshold ofconllnercial group

have thc range       _

ゴ≧y≧ ―ノ,the member ofcommercial group,χ ノ,χ2and χ3 are thc

handlc force helix, thinness of glasscs and color of  glasscs

respectively。

SIMULATION FOR THE PETRINET MODELIN THE
PRODUCTION LINE

Figure(3)is illustratcs thc simulation for Petri net in thc prё duёtibn

linc in the initial marking MO=(0,0,0,0,0,0).
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Figure 3: Petri Net Model of production Line Simulation

FACTORY MODEL ALGORITHM
Here is an algorithm which is used daily to assign the production line of

the factory.
Begin of algorithm
for a day do
Begin (*fo. a day*)
packets :0; lampcounter:0; warddefect: false
Verify the lamp
If there is a defect then
warddefect is true

Else
Begin (** no defect in the product)

Read xl,x2,xi
Y: l- (xl+ x2 + x3)
If -1> Y >-2 then
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Begin (** the product is distinct **)
Add one to lampcounter
Put the lamp in packet
If lampcounter: 12 then

begin
Add one to packets
Clear lampcounter
End

End 1** the product is distinct **)
(** The product is commercial **)

End 1**' no defect in the product)
End (*for a day*)
Print packets, warddefect

End (*end of algorithm*)
The outputs of this algorithm are used as inputs in award algorithm.

AWARD ALGORITHM
Begin
Read packets, warddefect.
awardingl : true; awarding2 : true,
If warddefect is true then
Awardingl : false

Ifpackets < 50 then
Awarding2 : false

If awardingl or awarding2 is true then
(*put award in worker's accounts*)
End.
At the end of work time the algorithm above processed to determine if
the workers deserve award or not.

MATERIALS AND METHODS
In table (2), we give the three parameters redundant values in the

ranges of both distinct and commercial groups as described in section (3).
According to the result of y parameter, it can be determined if this dn;
is a distinct or commercial. The results as follows:
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Table 2:Rcd

CONCLUSIONS
The proposed modcl is a sirnulation of an industrial process、 vhich is

affectcd by markct factors,rcquirements and customer satisflcation.The

rangcs used for the factors is used to separatc industrial lamps into t、 vo

individual groups,so that,、 vhen the valuc offactors are incrcased 、vithin

thc rangO,the productis characterized as diStinctlamp and、 vhcn thc valuc

offactors are decreascd 、vithin thc rangc,the product is charactcrized as

commcrciallamp.
Pctri nets arc popular graphical rnodcling forinalism that can hё lp to

ensure correctncss and performancc at design tirnc.Petri ncts theory has

bcen widely uscd to implcment a variety of mOdCling and evaluation

tools.In futurc,wc can use colored Pctri nct in the case study to enrich

its po、 vcr by associatc、vcckly active machine,cach day has special color

as a stamp to computc 50 packet for each stamp color、 vcckly.Herc the

system has to resct once wcckly to compute the daily award for the

workers. This、 vill rcduce thc cffect of repeating the daily routine of

cdculate award and to transform■ Om laily t6 Wёёklyj6b.
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ABSTRACT
In this paper propose a new approach for lraq ministry of foreign affair problem.

The proposal approach is based on calculated "times of customer spent in rninistry
until treatment of transaction" by generate models to help customers solve of
problem. the goal is being to maximize the customer satisfaction without delay.

in this paper was applied a best algorithm by using discrete probability distributed
that simulates all the ministry processes, such as access time, Time in university
departrnent, Time in department of embassies, etc. Also concluded the customer
needs more time to complete the transactions when its required to serve in two
departments compared with the transaction served in one department.

INTRODUCTION
The diversity of interests and ideas within contemporary society is

reflected in policy decisions on a broad range of subjects. the foreign
policy is in a state of flux, a natural consequence of rapidly changing
society and the transforming international environment. Meanwhile, the
boundaries of foreign policy have blurred worldwide. Those responsible
for strategic choices in foreign policy are scrambling to come to terms
with the increased activities and goals of a variety of actors in the .

international arena. [1 ]
The environment in the Departments work is constantly changing.

which are influenced,by external factors perhaps more than any other
department and must adapt to that changing environment, in order to
continue served the interests of citizens and business. In such a fast
changing environment, and stay true to the core fundamentals of foreign
policy: the promotion and protection of human rights, the peaceful
settlement of disputes and the promotion of the rule of law.[2]
MFA Strategic Policy Objectives

The MFA has adopted the following strategic policy objectives to
guide its efforts to fulfill the national policy objectives: [3]

り
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L Developing and maintaining
bilateral political, economic,
countries.

Zinah

diplomatic relations and promoting cordial
technical and cultural reiation. *Itn other

2' Coordinating contribution to regional integration within which nationalpolitical, economic and social o-bjectives ;;-il p.omoted and nationalinterest protected.
3' Developing uld coordinating negotiating position at sub regionar,regional and internationar cinfe.en.es i 'tt,ui 

tt . outcome servesinterests to the greatest extent possible.
4' Advancing economic interests abroad by collaborating with other MFAs
_ P. the expansion of trade, investment and tourism.5' Providing Protocol services to the diplomatic ;".pr to enable them fulfilltheir diplomatic duties.
6' Improving the quarity of consurar services provided by the Ministry andits diplomatic missions abroad.
7. Improving the efficiency ofpassport service delivery.

The aim in this paper is to provide the best service to the customers andwithout deray and passag. tt. transaction through departments in theministry until the customer gets it.
Related Works

Addis Ababa at2002 discussed the foundations of foreign affairs andnational security policy in a fundamental sense, security poricy is a matterof ensuring nationar survivar. The arpha "rd';;;;a of security is theensuring ofnationar survival. othernationar ,..u.-i-ty'irsues may be raisedonly if nationar existence is ensured. Foreign 
"if"i;, and security policymust be formurated first and foremost to ensure national security. Issuesof prosperity, sustainabre peace, and stabiriry 
"rJ oirrer related concernsthen follow. In order to formurate a foreign urruirr'und security poricythat addresses these issues, it is important to identis and examine thesources and basis from whichthe poiicy ,p.ingr. iaj-Jonathon w- Moses at 2o0i discussed" th! ineffectiveness andredundancies associated with current institutional arrangements forconducting foreign uPi.^. our argument is made in three steps. First, weexamine current institutional fram-eworks for ro..ign'policy. second, weexplain how changing global conditions uno.*in"?e basic assumptionsthat undergird those institutional frameworks. Finally, we offer a radicalalternative for restructuring rhe iil;;i;;r^,.roirriur. for foreignaffairs' This arternative reprlces the Ministry of F-oreign Affairs with asmaller (coordinating) Bureau of Foreign afairs, utio*ing professionalcompetence to be deveroped within -existing 

,""i- orut ministries ofgovernment.[5]
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Dr Patricia Ranald at2013 discussed the works for the Australian Fair
Trade and Investment Network (AFTINET )supports the principle of
multilateral trading relationships with all countries and recognizes the
need for regulation of trade through the negotiation of international rules.
However, for this principle to work in practice, there must be a

multilateral framework that is transparent, guarantee the interests of less

powerful nations, moderates corporate influence and is based on respect
for human rights, labour rights and environmental sustainability. [6]

Comparison between Current System and Proposed System
In this section described the difference between systems , see that in

table 1.

Table l: Compari on between past. current and proposed systems

Past System Current System Proposed System

some systems proposed
method called (trial

balloon) on Bureau of
Foreign Affairs.

Now in Iiaq ministry
Foreign Affair dependent

on queuing system.

The proposed system is

an application fields
based on discrete

orobabil itv distribution.
trial balloon required

more careful deliberation
and analysis needs to be

undertaken.

queuing system required
more time for a customer
to complete transactions.

probability distribution is

best because provided
more time and its giving
results near from reality.

System Description
The Ministry of Foreign Affairs works from time 7:00 pm to 3:00

am and provide a lot of services needed by the customer and the
ratification a lot of important documents, such as documents graduation
for anyone who wants to complete his studies out of the country or get a
job a certain action. Furthermore, strengthen foreign relations and
diplomacy with other nations. And that the ministry is made up of several
departments (universities, embassies, education, public) and in each

department seryer is responsible for the receipt of the transaction and took
charge of the customer transaction.

Acknowledging with the Proposal System
The proposal system is to simulate ministry of foreign affair model.

The customer enters into the ministry then toward to the manhole and

then goes into the room queries for knows any department serving the

treated, the employee gives card to guide the customer to desired
department. iftransaction of documents graduated college then customer
toward to department of universities at same time in this department
server responsible to take from customer transaction fees, otherwise if
transaction corporate transactions between countries or documentation of
a birth certificate in order to move the child to live in another country
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then customer toward to department of embassies, server responsible to
take from customer transaction fees, otherwise if transaction ratification
documents graduated high schoor and elementary then customer toward
to department of education, and in this section ,.*.. responsible as in
other departments, otherwise the customer toward to the department of
Public. figure(1) summarize the customer flow through the minist ry iv iflow chart.

Figure l: flow chart customer flow in ministry of foreign affuir

Department of public

Raliaicariof,
documaols
gmduitcd
high sch@t

Department of Education

Ratifi..tion
aorporzte

lr&rrctions
beNeo

Department of embassies, server takes
from customer aransaction fces

Retificrrion
dcuenas
gr.du.acd
collepc

Department universities, server takes
from customer transaclion fees.

the employec Gives card to guide thc
customer to the desired department

Enter to room eueries
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Methodology
The methodology of simulation models applied in ministry of foreign

affair by using an algorithm steps:

INPUT: C{Number of customers in ministry}, sum, {customer}, sum,

{customer},
sum, {customer}, I{inter access time}, s, { variable number}, s, { variable

number).
OUTPUT: A {access time}, D{Delivery time}, U{time in university
department), E{time in department of embassies}.

Stepl: Generate Discrete Probability distributed by using function
Probability ( variablq ).
Step2: Using the parameters for a function in previous of stepl to
generate the expected value to calculate the time of inter access for
customer:

sr = function (variable , ) 
* variable ,

sum , (C) - surn r(C) + s,

I(C) = sum ,(C)

Step3: Generate Discrete Probability distributed by using function
Probability (variable, or variable, )

Step4: Using the parameters for a function in previous step3 to generate

the expected value to calculate the time in university department and
time in department of embassies:

sz = ftmclion (variable r) * variable z

sum,(C)=sum,(C)+s,
U (C) = sum z(C)

st = function (variable r) * variable 3

sum r(C)=sum r(C)+s,
E (C) = sum r(C)

Step5: Calculate the time of receipt of customer transaction from the

Department of universities OR embassies and calculate the time of
access depended on previous steps.

o A (C): I (previous customers) + A (current customers)
o D(C): U(C) + A(C) * time Inspection room *time Queries room.
o D(C):E (C) + time Inspection room +time Queries room +A(C) .

Step6: Calculate the time of receipt of customer transaction from the
Department of universities AND embassies.

. D(C) : A(customer)+U (C) + E (C) + time Inspection room +
time Queries room.

StepT: End.
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Bymeans"rirff :"Y*Tf, ,*il,?"?T.:,yjf,ll.:l,,inaryassigned
for the rwo scenarios, each ;;;;. have numb., oigr"rts the incomingflow (access rate), time Insp..iio,,room, time eueries room, if thecustomer transaction toward io unu departmeni, ,ir customer derivery,1il:?:t;1*r#1;fli:il,fr'li;tv is si m ur ated,n. op..u,ion or,y,tlm
scenario / - simuration or tne ,,Ministry 

Foreign Affair Moder,, asunivers ities oR embassies d.pa.tm ents.moder having discrete probabilityincoming flow about the cusiomers with an uue.uge inter_access time.Figure (2) shows,l samnre ortn. f.ogram taburar iesurts to simurationmodel whenx, =0.2,y,=0.5,rr=0.3, in addition represent the customertransaction toward to universities department by'uuru. of (l) but ifcustomer transaction toward to embassles depart#enr..pr.r.nt by varue(l) and universities departml;;y varue(O). Dispray the resurrs asgraphicar scheme, represent the rates of derivery kansaction fromuniversities OR embassies departments a figure(3).
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Figure 3:Rate of Time Delivery Transaction in universities OR elnbassies
departments

Scenorio 2 - simulation of the "Ministry Foreign Affair Model" as
universities AND embassies departments model having discrete
probability incoming flow about the customers with an average inter-
access time. Figure (4) shows a sample of the program tabular results to
simulation model when xr =0.2, y, =0.5,2, = 0.3, if the customer
transactions required toward to universities department and other
transaction toward to embassies department therefore customer stay in
ministry until final all transactions then leave from ministry. Display the
results as graphical scheme, represent the rates of delivery transaction
from universities AND embassies departments a figure(S). Possible
application scenarios prior to the rest of the departments, for example,
that the number of customer transactions and requires them to work on
several departments (Education, Department of Public) etc.
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CONCLUSIONS
The simulation model simulating the customers transaction in ministry of

foreign affair an illustrative the following special features:

The average of time delivery transaction in universities or embassies

departments model (39.7) is smaller than the average of time delivery

transaction in universities and embassies departments model (44.2)

because customer required more time to complete transactions.

The time embassies department in universities or embassies departments

model (7.a) is greater than time university department in some model

(0.1 ) because most of the business transactions or any other person needs

to work abroad or trading with other countries requires ratification in the

department of embassies.

Recommendations

There are a number of recommendations proposed by the researcher to

help in his quest and follow it:

Sometimes the transactions for customer needs access to more than one

department such as (universities, embassies, public, and finally

education) so it's possible to apply these models to that departments.

It is possible to apply the theory of Discrete Probability in any ministry,

for example, the Ministry of Transport and Communications or the

Ministry of Higher Education, etc.
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ABSTRCT
Pots experilnent was conducted in green― house belong to green garden ofBiology

Department, CoHege of Education for pure science lbn― AL― Haitham Baghdad
University, during the growing season 2011, the experiFnent included studying the

effect offour concentrations ofpotassium sulphate(0,200,400,600)mgoL― l as a source

of potassiunn and three concentrations(0,75,150)mgoL-l of Cytokinin  and their

interac」 on on some growth parameters(Dry weight,Relative growth percentage%,the

concentration ofNitrogen,Phosphorus,Potassiunl,Calciunl and Magnesium for Lentil

plant(cv.AL Barak→ .

The experirnent 、vas designed as Completely Randonlized Design by three

replicates(4x3)。Resultindicated a signiflcant effect for potassium and Cytokinin on the

studied gro、vth parameters and there was a signiflcant effect for the interaction

particularly in the case of the concentration 400mg.L-l Potassium and 150mgoL― :

Cytokinin that gave the best values for an growth parameters studied.
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ABSTRACT
This study airn to flnd out the role oflnhibitory kiwlJuice anti― bacterial against hⅣ elve

isolated bacterial and compare it with the efFect of some antibiotics.The study was

conducted using different concentrations of kiwi juice aner sterilizatio by bacterial

fllters with distilled water which is 50/0,100/0,250/o,500/o and750/0。 the results indicated

that the kiwi juice showed areas of inhib■ ion at concentradons 50%,75%,100%for

each ofthe isolates used except in telllls ofsr′ セP′οεθrc〃s bacteria which were resistant

to this extract.AIso,the resuLs showcd that kiwijuice did not give inhibition zones

towards concentrations 50/0, 10 %and 250/0. Mean、 vhile, aH bacterial isolates were

sensitive to C″″βοχαCr″ ,レ

"en′

″,While aH the isolates were resistant to the anti―

acid И″o対Cillin+Claッ
“
励 α″′И″ たillin.

枷 |

いし6井出―1脚口1型だ プ鯛1型薗ベ ヒ違説Ⅲ¨‐ 嗅パ :― ン‐ 出 よこ」い``J

聯鶏家I盤雌F出織
.¨L… 」I!軍 亀3し 出 ≦JS′rηわcοCC郎

,メ!卜Lひ .25%J10%」 5%メ lメIJ■二螂

acid J  =バ 1」しJ」“
―

山y‐>」!こユ≦ 一 ■ 勲 JP′

“̀ ″
JC"″ βω

`α

C加

s A moxicillin*clav ulonic

L.コ :i".L!|

Actinidia, LC qf-Ljl f*,)lr Actinidiaceae'a)31--. Jt gj51t -oJ,j 
g''-trr

Jl zoo ,5lc .rr,-r ir-too dsi c o-.tilti i.+ r* ,Jrsll i6u s-r .fli deliciosa

i'* f OO ,ls ,f ai,u 59 ,J. g-;.s,jj3Jtll i-€sL! l-11 r,;'u-rill ir" ,l.,il. 3gg

ir*-,u;f t+. ++.-. C).t (5lc,-r ,,$sj%lJ 6L-JS-' %10 ,*.JJSJI 6J^J q-lH

^-r-,,,f-i-fll g3i=: O .tZ] eL -,f^i!l ttls UYo$}:JJiiJtJ p-5r+^";*ll;,r-Ht,
.rU r+y O-,,j| .rfiif crlt^+,-1,olJl lsihill ptl'Jl l'i 

"+t*,r'{f 
hcJJ '-il+lYl LJF llLs

l;s9 l:3.:y +,rff ..d.ll Jli,Jiijl ,lJ*i' '.r-i'J3 
re)5'o)13 el-iX+ Jjtr-Lll (.sle'Dr-"ll

fr?6lidr$ e+ i.rir,'^lt 6).Yl-r.3 C ilFl-r;i1 i.csLill "r-a sjil l-/i: .l-r+ qlicr

* +; tX ,;-J-..:,lt iJtl c.,YL LJ,. u'-liSllJ i i-JYt cJl+lill L:f o'i 
-orcl"' ll

Ll .*_t 4r,^"lla-,,-n ll 6trlJL;lL:f-l s.+ll 6rl-rr.tJl3urlt *-ic 4:61$l -'"+ll6Jri
plJl , ;- .' ll-l +l-':,Jt ol-.-liills aj^*Ii! g)J gjsll(1.gr-, ,:r* ' Jla'-^"iYl l+):

.J ,rJ5ll F .lc,l ..9 tl ot-$ .+I"-l f-cJ1 i;L,l -orct -* idLill ore3 qlte'tYlj
'UOf d.-lJJl cr:il .t3l dl ,/ drJi-dl- JSI L,)b',. ddiii- r 'o:*Jli-;.r- i+lt"
.tf-,:*,f ai. K.l Ci*,lJpll d+ [.S e'o' ...()l.rl--a.j O!-.[illj lrAX'o:l-.:.o 6:L g3$ll
c.rlJiiljll d*til .ir*, i.:--^ll dJ{JSJ-ll :l-.:,Jl .:lll gn )sr cifuill i}. riJ'+til elCl
.[6]a:'usr aituJl eY):clr .[5] dlt L6r] f ,J ,rrsl rc"-e *s .[4] i*!. t+ll
j..i; , ,,. Jll _Fyll gJ$ll J+-rJ Lr-Jis+X'o:L:^ll qlttiJl 't .'-t .r-ll llt=ll 4*,lJpll '-iJi

.J"tLll



u-r c'k5-rLr el-f .,rIJ iJlJlr iall L-vs+lr L;- tz (Actindia deliciosa) gJ:sir -u.J sl,Ji,::lr Ji,:ur
rJJJ-lt 6trL;Jt

,Jsll .,t'1;83 rlJFJl

,',- L6r fJl,-t6^ll ollt,,-,r ..,; 
-, i:l=Jl.3-FJl * *r,frfllrffif-t

.J:+,,t.Jl e--jljl 6^;: e59,.1-o.l-l-li! &.n*"L C-.ijjl .:r_t-,r+ r-,- .L_.;3 ,lj+l Jli$l],rJ. rrt . - ",jiiJl C^ +ll JALII ,Ut df-*:*!: .1;Jf 
"rSii._La*.o/o75:Yo50: o/o25: %10: %5

4f:-*tt _LAJI S gtslt ;J"3 ,.lal.t -" ;sil
.,JLc ';= t' rLr-,li:rg rr-.!r .,)-r'r i-r- (24)p 1$L; 7-sr-noJr-rsq-f.l-,tst+j clrrl Jl 4+iJ qJS! crt-r;.,* (5-3) cJi, itt*, cryjFJt el[ ; 6-,,:s,; S,Jl cr-rLi; s e .Jj.,s!t .rl-ll6Js. driJ-f rLJl**l=;fr iur Ji=j ,+.(cfu/ml)(108 x 1..5) o_.ltr:L rr)riu b-_f: j:- 

"f- gir_r 1..,vrsu,.r,;"t .=. -r;i:torrllcL- & Sr-i^L-.(swab)i!ti irL;,r&1. i3ur ,;- ";--,J=ctt. ..,ul+ (Porer Cork) r--.#,.,68 c!"t'r-rp ,Vfuliei Hinion agarJ*_, & q:L-clli t+.Jilr+ rl '?'iiYt i.Jrt *'..],dlil--r,ia-*,rb Ji=,H + (6)iilr^ 'lt! crt++ 6-,u:tt r-'l:., J .i.L (2+;;uf f e7)irf! i+_.r. & .:t+tyr ,-,i.. I

e 
l-f ,-.,# i**-r.l I ..jLsi . r Irs .:ru r!L*-l i++-,- rr{l i; rft-;ffi*'

l-JJlsJ ..r clLilj-j rilr .t- cr-l; Streptococlas L; ;<l 0* JL-:Jjc'c-nts alJS JrLl4+ll .,t1 1_"i ,;,.r.11 d^t-Jle^ Ll. Li Siphylococcus oareuspseudomonos aareginosa !A cl^ OU>, pioteus Spp r+ ,! u. JHJ.L-Jisrr.-*.-,EIj.:4+lJJl 
rJ_rt r Jl+Lx-.,Jl ,_* olj- 'Klebsie,llo: 

r+-,,;"s; c.r OElj._r
.+lJ+tiill ,=^r,-lgJt-. u-tr.ii cl. c,l_r.^Sa t*iniAo

'cl-,f olLl qlul; is-r lr t+Jlsrrti a*Hr+..s-lrr 5:rrrrL3rrr,. r+-rsrJ-,-,'--. *
-cr Jlol*.=ill .ar^jc.l t^s ,Blood agatJMacConk ey agareJ__-, & c_-,,j

.[8] te . lr..trt IMViC: Catalase_r Oxidase ,tS.i.,f:- n*J*ngr;Uf_,

4*JFrlt dihL:ull tUlsijl 4*,t*,* .,rtSilMuller | ...J.,Jc *;.Jl crl:L.-a^lt ,rl1rll|L.,L_Lr g.'yj,{ !*;.*:.
e6l ,_r dl ++Yt 4JJFll cil.:l .. Jl ,-,t -.i , ..1 .t9] 4iJt *:. LW.f, Hinton"agar(CRO) Ceftrioxone 4r l-filll Jt-.,iit "t;;,'y firrf.-.yl Bioanulys ,Ji
_:__. @EU CefepiryT ORD Cefotaxime: " (IpM) t*ipri*,(I P) c ip r ofl oxac in : (A M c ) A m oxi c ilriir c r av u o n i c o i i a 

" 
(A M )a mp ic il t i n

. (C N ) G e nt omy c in : 
.(A 

k I m i k o c i n : (N O it ) No rlt i*o, i n,
cr-r*is+ll dJtJtr b_st *;.f_.rjt!*rl & & i"r.l, .irJl..riu=r Sr.J-j,(24) 

:J^l e"Q7) 6_.rl-r- a+_.rJ d ,:r+tyr l,r . . I ctli"* .i,- 1;t df, .j_, ,,,,c-ly Lr:r; r-,o-,6,JS.J-n JhJLlt+ t JjttlAi-Lj^ _,,t1,-*f+.1!*tt ,",,. ... elll 
".+.Asl*.tl0] iJ^Jt" ;.r':*Jr-r ?J.,,u-r c,t.t .^r r*.::I iifi rtij iJ-tjjr .v_JIr:lr

i*,,,U"ltl dLiiJl
e-tt .rX.tl eu-tr .|Jl ql6llJ.j+1i Aitx igLJ -jsyt+ Jl-.i,xyt anJt .-,t o, i ...1

. 
"l:+Jt d e--r x.t;s :ir--r ,.r,ltt, 4*.,Jr '-Ai; !,*! ar; ;r; i,rlr ,..
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R R R R R R R R R S Streptococcus I
R R R R R R R R R S Streptococcus2

14



2014`3い」|`25｀ 1ヽ ‐11 ,.J "--!Jl rJ. 1L

熙 望瑠 鶴悧 嫁嚇躙肌洲淵場就
IPM」 法 ^|工

～

J口1出IJ・ 』 嶼 Lりし 出 ≦♂ I Sr″ψ ゎ
`ο`cぉ

り ｀ |工
21り J

_゛|`メ P―」J ttJ■ し8り畠♂島出ロ
ニ』¨ ‐メ |い ひ `(142ripa′″)

メヽ卸らJ・ ^枷二

メヽコ|い■♂1亀」コlごいり,■ Jlも郵 |もメ 1出 |』・
mひ、″ `',ヽふ中 。男

メヽ ロ もJ=^ひ |夕い し り い 」ld琴 ⊆ JI J』」 |_`轟
出 』 」り

～

メ」|●IJ二 411ヽ
ニ

[24]●い し[23]●,」し出Y押|ル 麹
“
ごり,日
`ン
υ
～
メ≦ロ

J」
t ^^tl

[1]MelCleO D,Gallucci E,Notarachille C,Sblano C.,Schetino A and Miceli
S,"Studies on the Effect ofSalts on the Channel Act市 i"OfKissper,a Kiwi

Fruit Peptide",コ物′qχ″Ⅳ″′″ιο″rた /́s■,〃r77αム       5(1):136-
145,2012.

閉器‰漱盤π鯖雅胤∫l響lhi∴柵誌♂ΨB響Joumal of Applicd Bi01ogy and P

920,2010

同
1:潔鳳濫:鯖現』m■s指精Ъ寵悧l:∫il歯翼鵬

‖
踏端∬l肌轟」朧:11出1露i織‖]馳tl器.T胤肥
Nlltr.60(8):709-16,2009.

同漏l濡岳::咄胤亀謂梶富
おLR,"Tdd mb対 dant andぉ coふc
tables:implications for dietary plarlning

and food prescrvation",Br.J.Nutr.87(1):55‐ 592002.

[6]Ciardiello MA.,Meleleo D.,Saviano G.,′
′αムKissPcL"a ki宙 ■uit peptide

with chamel―like act市 ity:smctral and functiOnal feanes",J Pept Sci

麗
l蹴
体蝋]   岡

[8]Baron E J.,Petersond,L.R.and Finegold,S.M.,"Baily and SCOrs
diagnOStiC microbiology",Mosby company,USA(9th ed・ ),1994

図Bttt念指氏躍」比翻期星∫ig″iSP臨鮮:愚T‖踏

μqsttd∬¶艦庶iFT盤器・ン蹴L鷺町胤
¨ iOnal Supplement.M10Cl‐ S12.NCCLs.Pemsyl valua.,2002.

口tA継柵 為 柵 ‰
≫
網爾 批・鳴詐榊 撃active Compounds on imor CCll

Agricuhはl SCiences,43(1):157‐ 167,2012.

く
′



u-? e kjj-.rti'-r el-F,+u 4jl*Jlr as. !l !-r,rs+ll "-.: 
:; (Actindia deliciosa),rrsrr *J ,J+rar Jb,rBr

ru.

[12) Weir I. E., peng R.y., Bian M.L., Matharu
stimulates the probiotic gut micro flora whilst
flora", International Journal of probiotics and
2008.

r.l,9=ll 6lrl .. Jl

K. and Shu Q., "Zyactinase
inhibiting pathogenic micro
prebiotic, 3@) : 231- 23,B,

13] Singletary K., "Kiwifruit overview of potential Health Benefits,,,Nutrition Today. 47 (3) :33_147, 2012.
[4] Molan A-L., Kruge M.c., De S., and Drummond L.N., ,'The abirity ofkiwifruit to positively modulat"^k:{ markers oi iastroirtestinal function,,,

Asia pac J. Clin. Nutr; 160 3) :33,2007.
[5] Kaur L., Rutherfurd S., Moughan p., Drummond L., and Borand M.,"Actinidin enhances protein digestion in tire small intestine as assessed usingan in vitro digestion moder", J. Agric. Food chem. !ql; :5074_50g0 , ioto.[16] Shemesh M., Tam A., and Steinberg D., ,,Expression of biofirm-associated glne-s 

-of 
streptococcus mutans in response to grucose andsucrose", J y.q Microbiolog, 56(l) :152g_1535 ,ZOOI.u7l Neuhaus t,c.: and BadJiiey J. A., ,,continuum of anionic charge:Structures and functions of D-aranyl-teichoic u.ia, in gram_positivebacteria", Microbiol. Mol. Biol. nev. OZ1+; :6g6_723,2A(Ji:.[8] Sawai T', Hiruma R., KawandN., Naneko tvr.,ra.rryasu F. and Inami A.,"outer membrane permeation of p - Lactam un,ifioii., in Escherichia coli ,Psuendomonas aeruginosa and, pyoteus *rrouiiii,Antimicrobiar Agentsand Chemotherapy. 22(4) :5g5_592, lgg2.

[ 9] Ehrlich G.D., y=! i' , Wurg X, Costerron J.W., Hayes J.D. , HuF.Z.,Daigle B.J., Ehrrich M.D., and-post J.c., ,,Mucorui biofilm formation onmiddle-ear mucosa in the chinch,ra modei of otitis *"dia,,, JAMA .2s7(r3):1710-t 715,2002.
[20] Bonnet R" 

-?: champs c., Sirot D., chanar c., Labia R., and sirot J.,"Diversity of rEM mutants in'proteus mirabilis,,,Antimicrobiar Agents and
-^ - _Ch:-otherapy, 43(l) :267 l_2677 , lggg.
l2ll Sanders c.c., 'B-Lactamase oiGru- negative bacteria : new chalenges
-^^_for_1"* 

drugs,,, Clin.Infect.Dis. l4(4) :Ogg_iOqq, liiZ.[22] Hocquet D., Vogne C., Garch 
_I 

E., Vejux 
-O., 

Coror, N., Lee A.,Lomovskaya o. and presiat p., "MexXy-oprNi;fflux pump is necessary foradaptive resistance of pseudomonos aeruginosa io aminogrycosides,,,Antimicrobiar Agents and chemotherapy, 47 (4) :r37 r-r37 5, 2003.I23l Jansen A.M., Cheffer J.J.C., ana SvinadA.B; ,,intimicrobial 
activityof essentiar oils: a 1976-19g6 Iiterature review. Aspects of test methods,,

_ Planta Med. 40(5) :395_39g , 19g7. 
: rervvro vr rvD. ru.,uruus ,

[24) Saxena G'A'T.: Mccutcheon S., Farmer G.H.N., Towers R.E., Hancockw.,"Antimicrobial constifuents ofRhus grabra,,, l. rtrrroptarmacol. 42(r):95-99,1994.

16

１
１
１
１
１
１
‥
１
１
１
　
‥
―
，
１
１

１
‥
ト
ー
ー
ー
ト
‥
１
１
１



2014`3。さ」|(25ヽ 1ヽ ^ll
～
リピこュ」lr井 与

Ⅲリメ |♂L八‖納■、・″ ´臨 Ⅵ」響 与響16J・yl諄
■ 国|`L声

"し
Ⅲい興lJ
2メョ|.、1半 こメl上り 1しい

"」
二LLリ

.`国 |′井 戸 ?メ1“ `～´ 」 lt国ロ
.6り lr井 戸 `d」 r脚l“ d■色い2

201″5/11岬 l」メむメー2014/4/13P'ヽ ふ″造むJじ

ABSTRACT
This study was conducted to recognize the environmentalrnanagement ofヽ vo sites on

Tigris as indicated by Physical,Chenlical Characteristics and Benthic lnvertebrates

using the DPSIR analytical framcwork,by identitting the Dr市 ing Forces,Pressures,

State,Impacts and Responses for each site.Monthly samples were coHected lて )rn h″o
sites,TB3 align Baghdad Medical City and TB4 align Baghdad south thermal power

plant station for the period November 2012 to October 2013. Results showed

differences in the chernical and physical characteristics of the two sites. IIighest

population density in Tigris was for Oligochactes 2333 individua1/m2,m01lusks 1365

individua1/m2,inSects 61 7 individua1/1n2,and Crusteacea 1 04 individua1/m2which were

conflned to several months of the ycaro Annual average in TB3 and TB4 were
respect市 ely foE Water temperature(21 and 22.5)° C,clectrical conduct市 ity(899.6 and

957.8)μ c/cm,turbidity(105 and 70.6)NTU,dissolved oxygen(8.51 and 8.79)mg/1,

Biochemical oxygen Demand(2.96,2.61)mg月 , TDS(582,593)mg/1,TSS(77.8 and
70.6)mg/1 and organic matter(1.05 and l.04)%.The assessment showed that these

activities have effects on Tigris in telllls ofquality ofthc river、 vater and mud,、 vhich

in tum have affected the community of bcnthic invertebrates,in site TB3 oligochaeta

、vas predonlinant and fo1lowed by insects then mollusks.The Crustacea was found in

November,January and Februaryoln site TB4 01igochaeta again was predorninant and

fonowed by monusks then insects and flnaHy Crustacea、 〃as found in most months of

the study period.Furthellllore,We present hturistic scenarios for the environmental

condition ofthe nver regarding the ac饉 宙des that have been suttected tO this analysis.
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ABSTRACT
A. total of (l0a) sputum samples were collected from Baghdad teaching

hospital, AL-Kindy hospital and AL-Emam Ali hospital. The number of
Acinetobacter baumanii isolates is 23 with(Z2%) ratio. These isolate were

screened for Acinetobacter baumanii lectin production using glass slide

and Microtiter plate methods and the results Showed that Acinetobacter

baumanii Sl2 gave a higher production tbr lectin in comparison with
other isolates specific activity (11.68) U/mg. This isolate yield highest

production with specific activity (15.03) U/mg usig Colonization

Factors Antigens (CFA) media with 7.2 pH at 37'C for 24 hrs. using

shaker incubater at 100 r.P.m . 
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]Uf -i_rrUtcs:= .t*slpLftr-j (l L68) 4J'CliJltill.',:1,,5itF. ljjl JKYI ilj*ll
(15.03) J! ,-,1. _r ipislll or--l-rJ i^..151 

";i 6i :s.3j i.rii.r.oJl iJ-il! ilislll eEi)
es|.2(,,ll=.. J,HA t'y.-r &Ut0ll,r3-)l ,$l* '" 'r"'^Jo-.,;r d[-,1-l+ t]sltgJ.6's-r

4-$.ll
-ttSi ,y 6.sl3 lai.-, alj 51 4rjtdiYl et--a-2..11 v Acinetobacter l+-,13S;,.:

:1 S:F,Jg W-)rf ,J-lLll rf'' ll,ste q=.-llir"LtJll LX+- d'oJJti 4J-'c+ ll 
"Lf=)l

c.,.i 4lJJt t;.rl-,iit il+.-Jl 'li ,rJr ,Qll l.dJ.J (4JJCI crl:l--a..ll O. !'JI LJli^Jl grl.jSl

...+-,1^ll 6l-!$-13 ar.l.al,JL^C c l-,1,.l lJls+ll ou .-r'J33+;r.-rll.-iJ Jillg.i-^.,13i-J^-
Laj.-i A. baumannii 7!i/l UyY (Nosocomial infection) cjl+i':'i'"'ll .i ,)P'5lJtll

o:e jt3^i ,fz,ll immunocompromised i-cfill . i-.' rJ. UJ,il-J OCl t-rtiiYl -:rc.

ali..-ll .ili.' 'r..." ,;,...:::l trr.r.' l-2.tr dl 'ii3 rJl 6JlJ.-blt &l:r ir +il| kSX"t lJ-SS+ll

kSX.l-, l+ sElt , i. ?J ,*--.l,il r--1fuI| .:.:&J ,-rl:rYl+ ili&ll Jt--i!Yl &l*-l
6ura-Y JrYl ;rtill i#dl 61.-:1Yl &lJtr' d.3r r;e$ -JF3 !+A 6t -3ll &l:'
*r, *,: 6uul ,Jc 'oJoill g! re.^ill &l:=! d=ly u. iJ-J ,J-J .y'1i+tJli+iell
o:L g,. O)$i'.*ll o.:l r-itl5 -orte3 i$)J"!l l$ill ir"Ui O^; d;ilb l..-li 6\ii.^. :3;.3

L-Jisllt uiL-3!l ;$j,-J. ,J^'j Jt t3jJ\ -6+ # etJ fut'Yl ,:e i-r-L Jl ajt;l riuisllt

ol-;;Yl ,J:C t-F. ll{ r ailrcJl tu :lll Plastic catheter i+6-}Jl 'oJt6ll .} t-PY

ds.i 
"J' 

Acinetobacter u+ J+b .t3] Siderophor +"-ll &lr aLx!J!e*yt*

6jljdlij;lJl r-F3a-l'4-l-24 fut -a- -o-!i-l t. lf 'o-;l-p i'1-2:

25

a



。メ Lり に
'」
υ

Siill e JL"j 6^ iI, jJt Acinetobacter baumannii\_$t,tp Osislr gE:y ,.]:^tr ui3 ,Llt r:.sj

`がメ
ス
=・
J神 L`■ sNIJ畠 」

`ナ
こ 。
“
´ `～υい !Ⅲ Iメ `cocCObacillus～ Jメ `ぃU五nav)Jメ |`ナ 劇 1甲叫  (Bacterimia)。 』 ´♪ ミ LGい し ョッ|ぃ ゃ」 |(い ぃ,1リ

凸 bJ(Pe」 tOnitis)。勇 メ 1中甲 し (Endocardils)、』 |■t五 Ψ甲 b(tract hictiOn
Bum and wOund 6リ ジヨ|り こJ,JI■ いL!J(lⅥ eningitis)り ・ヽⅢllり (PneumOnia)亀 」 |
●」ニ リ 1許 |.[4](Urinary tract infecIOn)等 ■ 国 lj辱 JI山 いLb`infcc● Ons

～
_λ←P‐」|みギloL■し61・ ^■|●11^r Ljξ ュ興ILメν ttЬJもリメロ |`1ヽ1く 1ヽ
ふ Jい 国 lc」占 中 」 C63分 メ |■ しリ メリ国 |● ¨ い い Jめ メ ョ

"』

もリd'`Jメ |うい しコ l jk副|ご 桂 Lり ■ 刈 |り国 |ス 1、ネAlこ縣 ら 、 j■ゝ L」 |

6)_1こ、ハCJ｀こくШ 14に1.[5]GLリ
メ 」しいJ●』し山|メ国 し6LIい 。6呻 |ひ

`1ヽ

11くШ

撤   鍮itⅢjJF」 1山Lメ ●jゝ ¨ 6。LJし■」|」 (
仁回 I GyjJI"げ♪」|メ 亀し」|。ゝひ ■ギ |●|.[6]ヽメ卸|じ国 |●jゝ J!亀Lソい

.ヽLソ」コ|■りJ週|ゃご面りび釧ぃ リメ

脚 |♂|ユ Jハ|メ |

i三督聾撃喜通篭砲翌鳳
メ じ上Чメ卸16リエ亀ノぃ1(ン導=」

IJ(

酬 紀紀L盤掌越ず1電
梅為:堺督確翼

げ等量alJこ口|:いL
七藤ギ1由Yり|“喜Ll

cJこ .ハ tlに■ lalぶ「|も脚 |`ッメ |【 Ĺ^t.I
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7.33 8.72 64 16 32 8 ASl
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8.98 1.78 16 4 16 8 AS3
7.28 8.79 64 16 32 16 AS4
3.47 4.6 16 8 16 4 AS5
5.25 6.09 32 16 つ

４
つ
０ 16 AS6

3.47 9.2 32 8 64 4 AS7
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3.28 9.75 32 32 32 ]6 AS18
4.63 6.90 32 16 32 32 AS19
8.88 1.80 16 8 16 8 AS20
8.12 1.97 16 4 16 4 AS21
7.94 4.03 32 8 32 16 AS22
4.33 7.39 32 8 16 4 AS23
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Jメ |‐J■ /、い 1袖」I P脚 |ム封 3りIP井 戸λl

めり ! J■ /ヴメメ1亀口|`ヽ JIメ」
2014/6/22国 1」メごメー2014/5/5`''ヽ ふ″壺むメ

ABSTRACT
Total of(33)E′ たЮεθεεガ iSOlates were taken from hosphalized patた nts.The

highest number of E′ ′θ7´Oεθ662′S isolates wers isolated from Urine(30 isolates)

followed by blood(3 isolates),20 isolatcs belong to二 /ケιεα′おand 10 isolates belong

tO Eメタθθル
“
。

The Antirnicrobials susceptibility test by using the discs method,it has been folind

that there is a clear variation in the resistancc of isolates、 vere studicd 量):・ thc uscd

antibiotics,as it wasお und that the f.メタ
`ε

α′お isolates wcrc highly sensit市 e to

Alllpicillin and llnipcnclη ,aH isOlates、 vere resistant to Oxacillin.The Vancomycin

suscep● bil■y test for dlisdatcs was done and resuLs showed that(25)%ofE.力 θεα′な

isolates and(40)%of F・ /t7θθ′2′″7 iSOlates were resistant to this antibiotic.Minimum

lnhibitory concentrations(MICS)fOr vancomycin werc determined, vancomycin

resistant E.力 θεJν″l iSolates had MICs betwcen(4-64)μ g/ml,While vancomycin

resistant E./2θεα′お iSolates had MICs(4-512)μ g/ml・ The detection ofplasmid DNA

in Vancomycin― Resistant Entcrococcus(VRE)isolates by gel electrophoresis showed

that some of these isolates had plasmid bands vヽith different sizes. The bacterial

COttugatiOn expenments among E′ rιЮcθθε26 iSOhtes had gaincd success in transfer

ofvancomycin resistance among the isolates byル ッ″Ю andル ッルο cottugadOn.

The detection of να′genes by Polymerase Chain Reaction showed that aH isolates with

MICs≧ (64)μ g/ml haveッα″ genotype,while Two isolates whh MIC(32)μ g/ml have

ソαが genotype.

Keywords:Vancomycin― resistant ttν S 'P(〕R
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ABSTRACT
This study、vas conductcd to investigate the distribution of differcnt hepatitis B virus

(HBV)markers in apparently healthy blood donors whhout symptoms, and to
determinc the maOr risk factorso There is e宙 dence thatthe past exposurc of HBV was

found in 75/145 screened donors. The most prevalent marker  was anti― HBclgG
(51.7%)h waSn't recordcd any acute HBV infection with antiHBclgM marker,also
reported a group of donors receiving a nlll HBv vaccination schedule was  10/145

donors(6.9)%and thC remained oftotal donors number 50/145(34.4%)were HBSAg
coupled with antiHBclgG,antiHBeAb markers which were evidence of lnactive
chronic HBSAg carrier with normal Liver fLInCtion tests cspecia‖ y ALT,AST and they
are negat市 e HBeAg,also they called asymptomatic HBS Ag cal・ rier.The relativcly
high prevalence of HBV exposure and it nccessary  infection control lneasures and

adult vaccination program awareness,but that necessitates to detect the statement of

donors case that depend on serological tests of HBV whether he has acute or chronic

infection ,past infection(stili Carried antiHBclgG forever however who is in

convalscent state also they carries antiHBS)sO that important to include antiHBS,

antiHBclgM,antiHBeAb and HBeAg,NAT in aH blood transfusion centers in lraq to

pledgc safc blood donation.
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ABSTRACT
Thc ability of wind represents the power possessed by the wind,which enable it to

move stuffs,that is,they kinetic energy(mechanical)owned by the air as a result Of

movcment, usuaHy caused due to differences in temperaturc of the carth's surfacc

resulted by the uneven surface.

In this research,we studied ofthe ability ofwind power generation in selected stations

in lraq(Mosul,Kirkuk,Baghdad,Diwaniyah,Nasiryah and Basra)through the uSe of

data wind speed for the period(1980-2009),WhiCh was obtained from the lraqi

Meteorologica1 0rganization and seismology.

Results have shown thatthe ability ofwind to generate electrical power increases in the

、varnl season ofthe year compared with the cold scason,the results also indicated that

the expected amount ofenergy generated in the nliddle and southern stations(Baghdad,

Diwaniyah,Nasiryah and Basran stations will bc larger than the northern stations

(MOSul and Kirkuk).
The energy density function is calculated in terms ofthe WeibuH Distribution,aner we

calculated the scale A and the shape K pararneters showed that the highest density in

Nasiryah stadon in summer is(99.2w/m2),and the 10west density in Mosui station in

Autumn is(0.55w/m2)。
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ABSTRACT
The airn ofthis study is to analyze the rainfall event that occurred in lraq on 25th Des.

2012 and its relationship with lightning activities for the same day.

The rcsults concluded for this study had been reached by using di■ brent techniques.

The data that collected from the Amcrican Global Forecasting System(GFS)for the

period(12 UTC 22nd Dcc.12 UTC.26th Dec.2012)showed thatiraq had been affected

by Mediterranean low pressure systenl directed east toward lraq,and Egypt dolninated

on the atinosphere oflraq and the around areas for rnore than 24 hours.On the other

hand the surface metrological data for rainfall which obtained from NASA forthe same

penod illustrated that the rainfan intenshies reached a value of(374.9 mm)WhiCh is

morc than the mean annual valuc of(150 ml■ /year).The lmaLes from the satellite

(CALIPSO)alS0 0bservcd and showed that a huge big mass ofice reached a height of
13 knl was located above lraq.

Depending on the above results and the results that obtained from thc Lightning lmage

Sensor(LIS),whiCh presented that lightning activities happened in some regions of

south of lraq at early hours of25th.Dcc.2012 and carried on to include the nliddle and

west part,iHustrated that there was some aspects ofcorrelation be● veen lightning and

rain activities which rcached its peak early moming ofthc day under study and then

decreased gradually then vanishcd next day 26th Deco lnid noon with mOving the

thundercloud toward cast.
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