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Instructions for Authors
Al-Mustansiriyah Journul of Science (MJS)

N'lanuscript text (first submission) should be double spaced on one side of high
quality white 44 sheets (21.6x27 .9 cm) with margins of one inch all around the
page using Microsoft Word 2007 or 2010 using (doc.) type. The typing in Arabic
or English must use (Times New Roman, font size of 14 pt). The sections should
be arranged in the following order: Title Page, Abstract in English, Abstract in
Arabic, Introduction, Materials and Methods (Experimental), Results and
Discussion, Conclusion, Acknowledgment (if any), Abbreviations (if any) and list
of References. The head of the sections should be capitalized, bolded and centered
and font size of 16pt. (e.g. ABSTRACT, INTRODUCTION, MATERIALS and
METHODS (EXPERTIVIENTAL), RESTILTS and DISCUSSION,
CONCLUSION, ACKNOWLEDGMENTS, REFERENCES), and the others
(sub-sections) should be in sentence case and bolded as well.
Title Page: Includes the title of the article, author's names with full names and
affiliations. The affiliation should comprise the department, college, institution
(University or Company), and should be typed as a footnote to the author's name.
The e-mail address of the author responsible for correspondence (who is
designated with an asterisk *) must be given at the first page under the name and
affiliation of authors.
References: All references should be cited in using the appropriate Arabic
numerals, which are enclosed in parenthesis (e.g. Polyurethane rigid foams are
largely used as insulating materials for their combination of low density, low
thermal conductivity and good mechanical properties [1-3].)
A list of references should be given in the end of the manuscript. References
should be typed single-spaced and numbered sequentially in the order in which
they are cited in the text. The number of the reference should be given between
two brackets [ ].
* Journal's paper
[1]. Metallo S. J., Kane R. S., Holmlin R.E., Whitesides G. M., Journal of

American chemical Society. 125, 5, 4534-4540,2003.
{. RnnLrs.

[2]. Edward M. Handbook of Adhesives and Sealants; McGraw-Hill: New York,
2000.
Tables: Tables should be created using the Table tool in MS Word using font size

9 point. Tables should be numbered with Arabic numerals and referred to by
number in the Text (e.g., Table 1,2,3... etc.). Each Table should be typed with the
legend above the Table.

Figures, Schemes and Diagrams should be numbered in a consecutive series of
Arabic numerals in the order in which they are cited in the text (e.g., Figure I or
Scheme 1).
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Risk factors for Development of Type-II Diabetes Mellitus in some patients in Baghdad city
/AL-Resafa

Shatha Ahmed Mohammed Ali
Institute of Medical Technology/Al- Mansour

Articleinfo ABSTRACT
A Cross sectional and descriptive study was conducted through a questionnaire and using
several anthropometric measurements to assess the risk factors associated withReceived

29/12/2015

Accepted

25/1/2016

development of diabetes type 2 in Baghdad \ Al Resafa. 215 diabetic patients visits
Specialized Center for endocrinology and diabetes , Al Imam Ali and Al Sadder hospitals,
from April ' " 20 I 5 to the I 't October 20 I 5.The results of the ,presents study revealed no
gender difference in the development of DM.4\o/o of patients< 60 years old. Majority of
patients had complain flom extreme hunger and frequent urination as diabetic symptoms
before diagnosis of the disease. Urinary tract symptoms was the main complication of the
disease and half of the patients suffer flom it within less than 5 years after diagnosis and
treatment. Majority of them had a positive family history of the disease. Obesity, physical
activity and hypertension plays a major role in development of Type z diabitei and
considered as the most risk factors for development of the disease. most of the patients had
taken medication but no life style modification.
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INTRODUCTION
Type2 diabetes mellitus (T2DM) is rhe commonest form
of diabetes affecting more than 90oh of the diabetic
population worldwide. There is a rapid upsurge in the
number of diabetic patients and this explosive growth is
noted in both urban and rural area I I ].
Diabetes Mellitus (DM) is a syndrome charaoerized by a

state of chronic hyperglycemia causing disturbance of
carbohydrate, fat and protein metabolism, associated
with absolute or relative deficiency in insulin secretion
or insulin action. Diabetes occurs worldwide and
incidence of both Type-I and Type-ll are rising, about
50-80% of all individuals with diabetes die of
cardiovascular disease, with cerebrovascular disease, and
kidney failure also among the leading causes of death.
Permanent disability is a common outcome of diabetes,
with late complications of diabetes being major
determinants for disability. Diabetic eye disease,

particularly retinopathy, has become a major cause of
blindness throughout the world [2].
Although DM2 is associated with complications, it is a
preventable disease. Morbidity and rnortality can be
reduced by secondary prevention through regular
screening, early detection of DM and its complications,
and appropriate treatment of chronic complications. To
control DM, it is necessary to determine associated risk
factors. Uncontrollable factors include socioeconomic
status, age, sex, genetic susceptibility, and other
environmental factors can be change by several life style
habits to reduce the chance of developing the disease I I -
2).
Controllable risk factors include obesity, hypertension,
dyslipidemia, and smokingl. It is very important to
manage these risk factors to prevent or delay the onset of
DM2 as well as avoid the occurrence of Iife-threatening
complications. Despite this, a high proportion of parients
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with risk factors for diabetes-related complications are

not adequately controlled. Therefore, improvements in

disease management and monitoring are required to

ensure that guideline targets are met [3]'
It will mostly increase in South Asia where India has

been declared as the capital of diabetic world. ln 2007 , a

United Nations (UN) resolution was adopted to mark

diabetes mellitus as a significance global public health

issue[4]. Globally, type 2 diabetes mellitus (T2DM) has

become one of the most important chronic public health

problems.T2DM is a growing cause of disability and

premature death, mainly through cardiovascular disease

and other chronic complications[5].

Type 2 diabetes mellitus (T2DM) is defined as a

combination of insulin resistance (reduced ability of
insulin to stimulate utilization of glucose in the body)'

and reduced secretion of insulin. Insulin resistance is

believed to be associated with decreased physical

activity and obesity. Family history of diabetes, obesity,

and hypertension increases the risk ofdiabetes[6]'

The World Health Organization has predicted a rise of
l7O% n the incidence of diabetes mellitus in the

developing world, with an estimated 228 million

suffereis in developing countries accounting for as much

as75%o of the world's diabetic population by 202171'

There is considerable evidence that good control of
blood glucose may prevent the long-term complications

of diabetes. However, little is known about patients'

perceptions of their disease or of the long-term

complications that maY arise [2].
f'amity history of diabetes is also used as a predictor of

T2DM in population-based screening programs'

However, torgttty half of the risk of T2DM can be

attributed to iifestyle, and half to genetics' Lifestyle

modification is particularly effective in the prevention,

or delay of progression to diabetes among individuals

rvith a family history of diabetes[8].
Diabetes occurs worldwide and incidence of both Type-l

and Type-ll are rising. It is estimated that in the year

2000,171 million people had diabetes worldwide and it

is expected to double by the year Z}3}'Compared to

Britain, prevalence of diabetes is higher in Indian

subcontinent. It is estimated that 20o/o of global burden

resides in South East Asia Region (SEAR) area, which

will be tripled to 228 million bY

the year 2025 from the current 84 million[9]'

Obiectives of the studv
t) At*.t *"io-demographic factors of the diabetic

patients.
2) Assess risk factors associated with development of

diabetes.

Methods
R crots s"ctional study was carried out and 215 diabetic

patients were selected as study population' During the

iix months study period, Fasting Blood Sugar (FBS) was

estimated to identi$ the diabetics and the Impaired

Glucose Tolerance (lGT). Information from the study

population was collected through a questionnaire and

using an anthropometric measurements.

Body mass index (BMI):
The most common mezrsure of weight status is BMI,
defined as weight in kilograms divided by the square of
height in meters. Conventional adult BMI classifrcations

relating to excess weight are'overweight' (25.0-

29.9kg/mz)and'obese' (30.0kg/m'? and above)[6]. 
.

Obseriational design study Londucted from April | "
2015 to the l'r October 201 5.

The Study Instrument
Instruments were constructed through the following:

- Review of available literature.
- Review of patiens assessment recorded card.

The questionnaire was composed of two parts :

Part I: Socio- Demographic Information Sheet

It consisted of 4items rvhich included: age, gender,

marital status,
level of education, and occupation.

Part II: To collects Information about the disease and

its risk factors
The data collection phase took six months from the I st

April 2015 to the lst October 2015. Data was collected

by using two methods, which included:
l- Self report technique used by patients for socio-

demographic Data items

2- observational checklist technique used by researcher.

Statistical AnalYsis
The researcher used the appropriate statistical methods

in the data analysis rvhich include the following:
a. Frequencies (F)
b. Percentage (%)
c. T-test at PV 50.05

つ

´
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Results and Discussion
This chapter presents the analysis ofthe data after being
processed and tabulated, the results were analyzed
through the application of statistical procedures which
sere manipulated and interpreted .

females at > 60 years and most of them continuous
married. The results of this study are consistent with
study in KSA done by Faried M (2010) with regard to
the association between type 2 diabetes and age,
education, and family history of diabetes[10].
The significance of this finding will help greatly in
planning the screening and preventive measures in
diabetes.

Table (2): Distribution of diabetic patients by
symptoms and onset before diagnosis of the disease

Note: patients might have more than one symptoms

Table (2) showed the presenring symptoms, (g6.9%) of
patients had exrreme hunger,(g2.3%) had frequent
urination,(62.3o/o) had excessive thirst.(76.g%) of
patients complain fi'om symptoms months _l year before
diagnosis.

fL:- - r r I
r nls fabie showeci thar haif oi patients complain from
extreme hunger and frequent urination for about one year
before diagnosis this results agree with the results of the
study done in India by Mohan V. in 2004 in which most

9f^;am.nte. study complain from same symproms but
differs in time of diagnosis [13].

Table(l) revealed that (50.1%)of the sample study were
female,(40%o) of the patients were it age >60
years,(86.2oh) were continuous married ,1+0,+N1 naa
1e99ndary school degree, and (52.5 yo) were employed.
Table( l) presents the demographic characteristic of
respondent showing that half of the sample study were

Demogra phic Characteristics.

…

   ‐‐‐‐‐,,,‐ :||||||||| F.

Gender

I Male 106 49.3

Female 109 50.7

R 10/clll

Fatigue 108 50.2

Frequent urination 177 82.3

Total 215 100,0

Age o91‐→■ ■ ||1丁
30-39 years 7

40-49 一
／

50‐59 И
， 20

≧60 86 40
Total 215 100.0

Marital status

Single 9 4.2

Continuous Married 86.2

Vヽidowed 9 4

Divorced う
乙 5.6

Total 215 100.0

IIliterate 12 5,7

Primary 26.8

Secondary 87 40.4

University 52 24.2

Higher education 6 2.9

Total 215 100

OccupatiOI

Employed 102 47.5

Unempioyed 52.5

Total 215 100

Loss ot weight 62 28.8

Excessive thirst 134 623

Extreme hunger 86。 9

Tingling sellsltiOn in hand aid

ー

65 30.2

Sudden vision change 26.9

Other symptoms 42 19.5

011,,1‐ 9F syttpll,S(bCfOrc
で1笙塾OSi9‐ ‐  ■|||‐    |||
Moutlts - I year 165 76.8

2-3 years
16.3

More than 3 years 6.9

Total 215 100

う
、
υ
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Table (3): Distribution of diabetic patients by
experiencing complications of disease (after diagnosis
and treatment)

Note: patients might have more than one symptoms

Table (3) represented that (l6.2oh) of them complain
from urinary tract symptoms,(g.8%) suffer from tingling
sensation in hand and fingers and extremities,(50.2%)
had complication more than 5 years after diagnosis and

treatment.
This table revealed that urinary tract symptoms are more

common complication of diabetes disease and the onset

of complication in half of patients were less than 5 years,

this may be due to irregular treatment and bad control of
the disease .These results disagree with the results of a

study done by Van RM in 2002 in US, who found that

sign of complications will appear after l0 years of
diagnosis [4] .

Table( 4): Distribution of significant variables related
to the disease

Table (4) revealed that (90.6%) of patients had mixed
pattern of diet,(56.7%) had family history of
disease,(40%) had hypertension, (41.4o/o) of them had
minimal physical activity, (63.7%) nonsmoker, and
(55.8%) had 25.1-30 body mass index .The table explain
that physical activity considered as important risk factor
of diabetes and had highly significant differences
regarding development of diabetes disease type 2, this
results similar to the results of Kokiwar er a/. found that
the prevalence of diabetes among hard working group to
be lower as compared with sedentary workers[ l5].
Hypertension, had highly significant differences
regarding development of diabetes disease type 2, this
results similar to the results of a srudy done by
Balakrishnan 2013 in India who found that hypertension
emerged as a strong risk factor for rype 2 diabetes [16].
Acemoglu H. who studied the risk factors of T2DM in a

region of Turkey, found that hypertension increased the
risk of diabetes and recorded a 2.05-fold risk [ 7].
Smoking and pattern of diet had no significance
difference regarding disease this result disagree with the

results of Earlier, Kawakami et al. have reported a 3.27
times higher risk for development of T2DM in those

smokers who use 16-26 cigarefie per day when
compared to non-smoken[18]. Family history, and body
mass also had high significance difference regarding the

development of diabetes disease, this results agree with
the results of a study done by Gill JMR in 2008, who
found that these factors considered as important risk
developing of diabetesI I 9].

Table (5): Life style modilication among diabetic
patients

Note: patients have more than one item of life style
modification

Table (5) showed that (92.1%o) of patients had taken
medications,(61-8o/o) had no life style modificarion,
(35.3%) had irregular exercise,(25.5o/o) had regular
exercise, and (5.5%) stop smoking. This results showed
that more than half of the patients had no life sryle
modification and about one third of rhem had dietary
planning and irregular exercise, this results disagree rvith
the results of Faried M (2010),in which rhe life sryle
modification in his study plays imporranr role in
decrease the complication of the diabetes I I 0].

F. %

Delayed healing of wound 9 4.1

Urinary tract symptoms 16.2

Heart disease 3.7

tingling sensation in hand and

fingers

つ
４ 98

Vision problems 16 7.5

Less than 5 years 108 50.2

More than 5 years 62 289

More than l0 years 45 20.9

Total 215 100

‐Variabll F. % PV

Physical
activiry

Heaw 49 22.8
<001Moderate 77 35.8

Minimal 89 41.4

Family
history

Yes 122 56.7 ≦0.001

No ｎ
ソ 43.3

Hypertension Yes 86 40 ≦0.05

No 129 60

Smoking Ycs 78 36.3 ≦0.3

No 137 637
Pattern of diet Mixcd 195 906 ≦0.9

Vegetarian 20 94

Body mass

≦185 つ

一
106

く0.05
186‐ 25 56 262

251-30 120 55.8

≧30 16 74

Variables F. %

Dietary planning 69 32.1

Resular exercise 25.5

Irregular exercise 76 353

Stop smoking

Medications 198 92 1

No life style modification 618

4
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Thc flnding Of this study is vcry iinpottant in planning

preventive strategy and win help idcnti～ thC potcntial

candidates、 vho have a high chance to develop diabctes

Conclusions
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Articicinfo ABSTRACT
This study include the collection of 320 stool sample, (250) stool sample, were collected

from patients of both sexes at diflerent ages and sevenry samples were collected from
calves suffering from severe diarrhea, all samples Staining with Modified Cold Ziel-
Neelson stain . The oocysts were used to extraction the DNA and detection of C. parvium

DNA from human and calves by using two types of primers have been used for the

detection of C. parvium parasite were (nest rRna 830bp and rRna l.325bp Primer). In this

study the rRna Primer (1.325bp) did not given any results for human and calves stool

samples but nest rRna 830bp Primer give positive results band human sample exactly
the same band of animal sample. This shows that the genus, which infected the human

himself, which infect the animal .Also the experimental study showed that the orally
inoculated S. boulardii to infected mice led to reducing the shedding of this parasite in

feces of the mice since the first day and became (zero) in day (9th) post inoculation,
compared with Spiramycin reach to zero at day (10 th), While control group persisted on

shedding the parasite in feces with continuous up to day (lOth) . The efticacy of the

S.boulardii was (87.45%), While the Spiramycin elTicacy was (85.1l%). The histo
pathological study of the mice intestines shown that the parasite causes mild atrophy of the

mucosa layer and atrophy villi intestine with infiltration of inflammatory cells, while
S.boulardii yeast showed high effective In repairing and restoring to intestinal tissue to the

normal structure with the slight in creasing in numbers of goblet cells, compared with
Spiramycin which led to an excessive increase in division of the goblet cells and cells

mucosa layer.
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INTRODUCTION
Cryptosporidium is a protozoan coccidian parasite of the

apicomplexa phylum found in the respiratory and

gastrointestinal tracts of many hosts. Crl,plosporidiunr
species are ubiquitous in nature rvith worldrvide
distribution and have mammalian, avian, piscine. and

amphibian hosts ,infections can result from exposure to
low doses of Cryptosporidium oocysts Il ]

Chlorination and common household disinfectants can
be resisted by the oocysts, ability to pass rhroug,h
physical water treatment processes, and survive long
periods in the environment. Humans can be infected
with Cryptosporidium through many transmission
routes, like as food borne transmission by ingestion of
contaminated food or by waterborne transmission

6



Al- Mustansiriyah J. Sci , Vol. 27, No 3,2016

(water contamination) or by dLect contact with infected
persons or animals [2].For most infected people, the
symptoms of watery diarrhea, cramps or stomach pain,
dehydration , vomiting ,nausea, fever, and weight loss
start seven to ten days after being infected. These
symptoms usually persist for one to two weeks, but can
range from a few days to several weeks [3]. The
common therapy consists nitazoxanide and spiramycin
can help shorlen the amount of time oocysts are passed
as rvell as the duration of diarrhea [4] .The term
probiotic is live microbial food supplement
microorganisms that confer health benefits when
administered in adequate amounts. Diverse important
mechanisms underlying the useful effects of probiotics
contain the modification of the gut microbiota, the
competitive adherence to the mucosa and epithelium
alcn mado nf ani+halial lavcr nf fho intactina --,.1 l:,,--rsJ!r vr .rru irrrvJaiil! Grtu iriui

more strong [5]
Saccharomyces boulardii, is the only yeast probiotic that
has been certain effective in double-blind studies. This
yeast is used in many countries as both a therapeutic
agent and preventive for diarrhea and anoiher
gastrointestinal disorders caused by antimicrobial agents.
Its consider as a potential probiotic agent because it
possesses many properties, i.e. it survives transit through
the gastrointestinal (GI) tract, optimal temperature
is(37Co), and it can control on the growth of a number of
microbial pathogens.

MATERIALS AND METHODS

Human stool samples

The present study include (250) stool sample, were
collected from patients of both sexes at diff'erent ages (l-
35year), who had been admitted to the laboratories of
parasitology of the following health institutions (Abin
Al-Baladi hospital, Baghdad Medical Cify, Fatema Al-
Zahraa Hospital, Al-lmam Ali Hospital and Al-Kindy
Hospital). All patients suffering from severe warery
diarrhea, stool samples put it in tightened plastic coid
container and given number representing the patient.

Collecting Calves stool samples

seventy samples were collected frorn calves suffering
from severe diarrhea, collection from Stations for
breeding calves in Kut. Fecal samples were collected
directly from animal's rectum and save it in tightened
plastic cold container.

Microscopic Examination

Glass slides were prepared from each fecal sample by
direct smear method, the positive slide stained by
modified cold Zehil Neelsen stain[7], then examined
under oil immersion(1000 X) to detect the presence of
oocyst.

Isolation and purification oocysts

The oocyst were isolated and purified from the positive
sample according to OIE method [8] . The oocysts were
counted and acljusted in (lxlOa oocyst /0.1 ml) by using
hemocytometer.

Diagnosis Molecular Method for genomic DNA of
parasite oocysts isolation from human and calves
stool

The procedure of PCR amplification

rRNAF (5'TTC TAG AGC TAA TAC ATG CG-3,) ,
rRNA-R (5'-CCC TAA TCC TTC GAA ACA GGA-
3')and nest rRNA-F (s'-cGA AGG GTT GTA TTT ATT
 /-:A 1'A A 

^a^ 
1t \ -^^+ -DtI 4 D/(t a a^ .\/ r/ r ,lu-J ,, ,llvJl I r\r\n -1\(J -natu \JALt r nn

GGA ACA ACC TCC A-3') primers were used on the
Cryptosporidium spp oocyst wall proteins. The pCR
mixtures contained 3pL of DNA sample, l0 pL Master
mix, 2 pL Forward Primer ( l0pmol ),
2 pL R.everes primer (i0pmoi ), 3 pL H2O (Nuciease-
free). PCR was performed under the following
conditions: 35 cycle at 94 "C for45sec, 55 oC for45 sec
and 72 oC for lmin followed by72 oC for Tmin.The
components of the reaction were mixed and placed in a
thermal cycler that cycles the reaction through a
predetermined series of specific temperature and time
adjustment. PCR amplification can be completed in as
linle as two hours. PCR product was analyzed for
rRNA(1,325bp) and nest rRNA(830pb) fragments by
electrophoresis in agarose/ethidium bromide gels.

Experimental study

Animals

Males of albino mice were obtained from national
control center for drugs and researches, their ages were
between l2 -14 weeks with weights between l6-lg gm.
Mice were pufted in piastic clean cages , and stool of
them was examined before the beginning of the
experiment to make sure of clearance mice from any
intestinal parasites

Fwn--i---r-l ,l-.:^-!^P!r rrrr!r..ar u!Ja5t.

Irnmunosupressed done for 24 mice with dexamethazone
according to [9]
After 5 days, (18) mice were inoculated orally by
stomach tube with 0. lml contain (lxl0a oocyst /0. lml)
prepared previously, the last (6) mice remain not
infected and consider as control negative, one day after
dosing each mice were examined by prepare direct smear
and after confirmation of infection, get infected mice
divided into (4) groups, each group contain (6) mice then
inoculated as follow
-Group one:
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Mice of this group were given daily 0.lml of
Saccharomyces boulardii which contain ( I x 107)

celV0.lml by stomach tube.
- Group two:
Mice in this group were inoculated daily with 0.001 ml

of spiramycin by stomach tube.
- Group three:
Mice of this group were given daily (0.lml) of normal
saline used as a positive control.
- Group four :

Mice of this group were given orally (0.lml) of normal

saline, this group considered as a negative control
- During period of experiment the following data had

been recorded:
1- recording any clinical obvious sign.

2- recording perpant period.
3- feces examination to calculate of oocyst in one

gram every day by using this equation of Ryan

et.al ll0)
4- sufficient treatment by cells of yeast and

spiramycin was measured according to Xiao et.al

tl ll.

Histopathological studY

All mice in study groups were sacrificed at the end time

of experiment, then small intestine w€rs removed

aseptically, fixed in l0% buffered formalin, processed,

stained with haematoxylin and eosin stain then examined

under the light microscope [2].

Statistical analysis

The Statistical Analysis System- SAS 2012 was used to

effect ofdifferent factors group and day on number ofC.
parvum oocysts raised x 102. Least significant

difference-LSD test was used to significant compare

between means in this study.

RESULTS AND DISCUSSION

In this study the results showed that the rate of infection
with C.parvium was (34Yo) from (85) patients positive

cases .The results in table (l) indicated that the highest

infection with C.parvium occurred in Abin Al-Baladi
hospital with percentage of 60% followed by Baghdad

Medical City with percentage of 50%o,then Fatema Al-
Zahraa hospital with the percentage of 40%o finally Al-
Kindy hospital and Al-lmam Ali Hospital with the

percentage of l0%o,these results recorded according to

Modifi ed Ziehl-Neelsen stain method.

Table (l): Prevalence of cryptosporidium psrvum
infection among different hospitals.

Prevalence of C.parvum infection in the calves. The
results showed that the rate of infection with C.parvum
was (42.85o/o) of the (30) calves positive cases. In other
hand the results of Diagnosis C.parvium by PCR
methods wirs two types of primers have been used for the

detection of C.parvium parasite were (nest rRna 830bp
Primer and rRna l.325bp Primer). in this study the rRna
Primer (1.325bp) did not given any results for human
and calves stool samples After making gel

electrophoresis to the DNA product of PCR the results to
the other second primer (nest rRNA 830bp) was band
human sample exactly the same band of animal sample

This shows that the genus, which infected the human
himsell which infect the animal was C. parvum because

the can C. parvum Infects human and calves while C.

hominis can infect human only, as shown in figure (l).ln
addition to the positive stool samples from humans and

calves which diagnosed by ziehl neelsen stain was
chosen Fifty randomly samples (25 from human and 25

from calves) and was re-diagnosed by PCR method.
The results in table(2) showed that the number of
positive samples were (5) out of (25) stool samples

from human and were ( l0) out of (25) in calves
samples, with rate (20%) and (40%)for human and

calves respectively.

Table (2): Numbers and percentage Diagnosis of
Cryptosporidium porvum by polymerase chine
reaction (PCR) method

Hospital name
No. of
patients

No。 Of

infected

Patients
with

a υαrl・

“
PPr

Percentages
Vo

Abin   AL‐
Baladi Hospital

50 30 60

Baghdad
Medical City

50 25 50

Fatema AL-
7-ahraa Hospital

50 20 40

Al-lmam Ali
Hospital

50 10

and AL-Kindy
Hospital

50 10

Total 250 34

Number of stool
sample

positive Percentage(7o)

human 20%
calves つ

一 10
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Figure (l): patterns PCR products of cryptospoidium
porvum by using nest rRna 830bp, M represent
nrolecular marker; line I represents a sample of
human and line 2 represents a sample of calves

Experimental study

The present study include to investigate the efficiency of
Saccharomyces boulardii in infected mice by
cryptosporidium paryum and compared it with
Spiramycin drug which using to treat the parasite. There
was no recorded for any visible signs appeared on the
infected mice and the prepatent period for this parasite
was between (48-72hr). The results showed that the
orally inoculated of this yeast to infected mice led to
reducing the shedding of this parasite in feces of the
mice since the first day of treatment was (2.33x102
cell/gm), then continued to decrease gradually with days
iill siopped shedding of parasite totally and became
(zero) in day (9th) post inoculation, compared with
results oi Spiramycin showed a light decrease in number
of oocysts shedding after first days post inoculation
were (2.1, 3.1, 5.1,8 ,8.5,6.8,4.1, 1.8, 0.6 xl02 cell/gm)
respectively till reach to zero at day (10 u),as seen in
table (3).
While in positive control group the infected mice
persisted on shedding the parasite in feces with
continuous increased in numbers of parasite up to day
(10'h) after infection reached to (22.35x10 2celllgm).

There was significant differences between the two
treatment groups (S.boulardii group and Spiramycin)
and control group (p <0.05) till (5'h) and become high
significant differences (p<0.01) for the remaining days
of experiment, but there was no significant differences
between treatment groups till (5tn) duy, then the

differences became significantly (P <0.05 and p<0.01)
at days(7th,8d' and 9'h)respectively.When applied the

equation of treatment efficacy, found that the S.boulardii
efficacy was (87.45o/o), While the Spiramycin efficacy
was (85.1 l%),Table (a).ln general the activity of
probiotics to prevented and treated pathogen represented
by covering the surface of epithelial tissue for intestine

,Secretion of active molecules (e.g. bacteriocins,
antibiotics, fi'ee fatty acids and hydrogen peroxide),
Modulation of the intestinal environment and changing
pH.[3]

Table (3): Mean number of cryptosporidium parviunt
in treatment and control groups + SDx102

Least significant difference //ns.non
signiflcant//*P(<0.05)〃 **P(<0.01)

Table(4):Emciency Of treatment for the yeast and
Spiramycin

Histopathological study

Histopathological study was done to study the
pathogenesis of C. paryum parasite and effect of
S.boulardi on intestinal tissue compared with
sparamycin .Positive control group regarded as the best
example to study the pathogenesis of parasite in the
mice, mice were sacrificed after (l I days) post infection.

D■,ヽ

‐ⅣICan■ SI)(CCli窮 In)
ILSD
I●,luc

摯
∬

ミ

ぅ。rrrarttl
Spiramycin Control

1 233士 103 21■098 228■ 088
0268
ns

2 283■075 31■ 75 472■ 138
0048

3 5 1■ 075 51■ 075 857土 113
0041

4 71± 19 85± 1 04 1143± 139

5 75士 1 04 8■089 1443士 1 51
0021

6 52± 1 03 68■ 075 1543土 139
001

7 3■089 41■098 1557■ 171
0008 0045

8 083■075 18■ 075 1872土 l 11
0002 0041

9 0 06■082 2043■ 097
00005 0004

10 0 2235土 1 11
00001

Type of treatment Dose/nti

Efficiency of
treatment
a//o

saccharomyces
boulardii

01 87.45

Spiramycin 01 85.11
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Slides of histological examination of the intestinal tissue

showed
presence of inflammatory cells inside the villi compared

with negative control grouP, as shown in figure(2) and

figure(3).
When examining the intestinal tissue of mice inoculated

with S. boulsrdii showed return the villi to normal form

and accompanied by increasing in numbers of goblet

cells, figure(4).
Compared with mice intestinal tissue inoculated with
spiramycin observed that Spiramycin caused hyperplasia

of the mucosa and hyperplasia of the globlet cells'

figure(5). Pharmacokinetic studies have shown that after

oral administration of lyophilized S. boulardii, the

steady-state concentrations are achieved in the colon

within 3 days, and the yeast are cleared from the stools

within 2-5 days after discontinuation [14].S. boulardii
displays important characteristics allowing a micro-

organism to transit through the gastrointestinal tract and

to be used as a probiotic. During the intestinal transit, S.

boulardii interacts with resident microflora and intestinal

mucosa. Moreover, experimental studies displayed that

S.boulardii induces a protection against enteric

pathogens [5] . modulates the host immune response

[6,17] , decreases inflammation [18,19] and

hydroelectrolytic secretions [20] , inhibits bacterial

toxins [21,22] and enhances trophic factors such as

brush border membrane enzymes and nutrient

transporters 123,241 . Studies have been used S.boulrdii
practically in the treatment of diarrhea caused by

cryptosporidium are rare and may be say this study

considered the early studies used these yeast to treatment

of c ryp t o s p o r i d ium infection.

S-erosa

Musculb'

A

B

Figure (3a,b):
A- control+ve section of intestinal
slight atrophy of the mucosa with
intestine villi (H&E),200X
B- presence of inflammatory cells
(H&E),400X

lissue showing
atrophv of the

inside the villi.

Figure (2): Section
normal appearance
.(H&E),200X

intestine control-ve showing
intestinal mucosa and villi

０

　

０

Inliltntion
inlruur(qG

of celk

dtonhtvilli

.a
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ヽ
　
ヽ

r. rlt
Figure (4):Section in intestine showing treated by
Socharomyces boulardi returned the villi to normal
size with increase in number of gotrlet cells. (H&E),
200x

A-Section in intestine treated by Spiramycin showing
hyperplasia of the mucosa and hyperplasia of the
goblet cell. (H&E), 200X
B-Hyperplasia of the goblet cells(H&E),400X.
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Articleinfo ABSTRACT

Six bacterial species were isolated and collected from water samples of Tigris River in
Al-Shawaka area, Baghdad. The isolates were recognized as: Escherichia coli,
Enterobacter aerogenes, Klebsiella pneumoniae, Klebsiella oxytoca, Raoultella planticola
and Senatia marcescerrs, by iisiiig 'v'itek 2 rysteni. Fur ruore identification anci iimitation
of these isolates, the 165 rRNA of gene sequencing was applied with two universal
primers, 27F (5'-AGA GTT TGA TCM TGG CTC AG-3') and 1492R (5'-CGG TTA
CCT TGT TAC GAC TT-3'). The results of analysis showed, the yielded of sequences
among of these bacterial isolates are similarity score of > 96% with the sequences of
relaied of bacteriai isoiates in GenBank of NCBI. The simiiarity score values were used to
define identification at the genus and species levels. From the results, the interspecific
polymorphisms of such universal primer of l65 rRNA gene among different genus found
to be suitable for achieve aim of this study.
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INTRODUCTION
Biochemical tests are still the common important
methods for determination of bacterial species
distribution in the environmental samples [,2).
Nowadays, the analysis of 165 ribosomal RNA genes

sequences can be applying for measuring and determlne
the relationships among all bacterial isolates [3, 4].
Escherichia coli as a ry"pical example, is consist of a

clade over 50 species (variety) in the entire
cntcrobactcriaccac [5], therefore by using 165 rRNA
sequences, numerous bacterial genera and species have
been reclassified and renamed [6]. Partial sequences of
165 rRNA gene should be sufficient for the
identification of species when compared with some
longer, closely related sequence. In contrast, the l65
rRNA gene sequence is necessary and required for
identification of new species [7, 8]. The l65 rRNA gene

sequence long is about 1,550 bp, including both variable
and conserved regions. The most common pfimq pair
was applied and formulate was 27F and 1492R by
Weisburget al. (1991) [9] and currently refened. The
length of 165 rRNA gene with sufficient interspecific

polymorphisms was found enough to provide
distinguishing and statistically valid measurements [10,
I ll. This first study in Iraq was aimed to analyze of l65
rRNA gene sequence among some local isolates and
compare the results with the standard data of similar
register strains in NCBI, by using common universal
primer.
Neighbor-joining stree showing
phylogenetic relationship between Serratia
marcescens strain SRM and representative
members of Enterobacteriaceae. The bar
represents 0,€005 substitutions per site.Values
displayed at the nodes (n = 1000) indicate
bootstrap values (type strain of S. marcescens
DSM 30r2lT).
Neighbor-join ing stree showing
phylogenetic relationship between Serratia
marcescens strain SRM and representative
members of Enterobacteriaceae. The bar
represents 0.lE005 substitutions per site.Values
displayed at the nodes (n = 1000) indicate
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represents 08005 substitutions per site.Values
displayed at the nodes (n : 1000) indicate
bootstrap values (type strain of S. marcescens
DSM 30l2lT).

Materials and Methods

Bacterial isolates sou rces

Six enterobactericeae species isolates were obtained
from water samples of Tigris River -Al Shawaka Area in
Baghdad city during September 2015. The elective
isolates were diagnosed initially as; Escherichia coli,
Enterobacter qerogenes, Klebsiella pneumoniae,
Klebsiella oxytoca, Raoultella planticola and Serratia
marcesceru.

Isolation and identification of enterobactericeae
species

Membrane filter technique was used for bacterial
isolation. A known volume (30 ml) of water samples
collected from Al-Shawaka area and filtered by sterile
membrane filters (0.45pm), then the membrane filter
were placed on the MacConkey agar plates [2]. Enteric
bacteria isolated on respective selective and differential
media were identified by automatic identification
system, Vitek 2 with GN card.

Extraction of total DNA and PCR amplification

Total DNA of bacterial isolates was extracted by
using Promega Genomic DNA Purification Kit (Al120).
From the total DNA, the l65 rRNA gene was amplified
using the universal primer 27F (5' AGA GTT TGA
TCM TGG CTC AG 3') and 1492R (5' CGG TTA CCT
TGT TAC GAC TT 3') [3]. PCR reaction was carried
out in a 25pl reaction containing l2.5pl of Green Master
Mix (Promega, USA), lul of lOpmol/ pl of each primer
(Alpha DNA, Canada), I pl of DNA template and the
volume was completed to 25 pl using nuclease-free
water. Thermo cycling conditions were as follows: initial
denaturation at 95 C for 4min, followed by 30 cycles of
denaturation at 95 'C for 30 sec; annealing at 55 'C for
40 sec; extension at 72 "C for 90 sec, and a final
extension cycle at 72 "C for l0 min, then the program
was held at 4'C. PCR products were resolved on lYo
agarose gel. Gel was visualized by UV transilluminaror
(Major Science, Taiwan) and the image rvas captured by
digitalcamera (Canon, USA) [4].

Sequencing analysis

The DNA capillary sequencing was performed at
Macrogen Inc., using their ABI 3730x1 generic anall,zer
(Applied Biosystems, USA). The Results obrained were
checked for quality and trimmed using the Codon Code
Aligner software (Codon Code Corporation) before
subjecting them to BLAST in searches using GenBank
database. Only sequences that showed the highest

identity and maximum coverage were downloaded.
Alignment of the obtained and downloaded sequences
was established using the ClustalX2 software [15].
Phylogenetic tree was constructed using MEGA 6
software [6] employing the neighborhood-joining
method, based on the Poisson model with Nearest-
Neighbor Interchange and a Bootstrap test of phylogeny.
The Boobtrap was set to test 100 replicates in order to
increase the reliability of the tree.

Results and discussion

This study adopted Vitek 2 diagnostic biochemical
system showed E. coli, E. oerogenes, K. pneumoniae,
K. orytoca, R. planticola and S. marcescens.
Previous result by Stager and Davis make better use of
the computer capabilities of the systems I l7].
The analyzed of isolates by universal primers were used,
approximately of 1500 pb in length of 165 rRNA were
achieved (Figure l). The 165 r RNA sequence for each
isolate compared with NCBI, and was showed
relationship range from 96 to 100 percent with standard
isolates of E. coli, E. aerogenes. K. pneumoniae, K.
oxyloca, R. planticola and S. marcescens . Some
previous studies revealed of 165 rRNA were applied to
determine the relationship among enterobacteriaceae
species or for identi[ specific species [18, l9].

The results presented here showed that, the
biochemical test is still the important for species
diagnosis in the environmental sample. Later, the
suggested primers were applied for selecting more
specific site in bacterial DNA, may be bener appropriate
for this type of molecular analysis. ln the other hand, the
sequences analysis gives a chance to compare the local
isolates with global isolates in NCBI.

Figure l: Agarose gel
electrophoresis of l65
rRNA gene (l500bp),
lane L, ladder(I00-bp
DNA ladder) ; lanes l-
6 positive results, at
Volte 100 and 90
minutes.

In Figure 2, the Neighbor-joining rree showing
phyloeenetic relationship betrveen S marcescens slrain
NBRC and represenrative members of all other
Enterobacteriaceae isolates. The bar represents 0.005
substitutions per site. Values displayed ar rhe nodes (n =
100) indicate boorsrrap values (rype srrain of S.
marcescens NBRC 3012 lT ). The numbers next to each
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maximal support. The 'bootstrapping' method was used,
the result gives high value which that means, there is
snong evidence and the sequences to the right of the
node cluster together to the exclusion of any other
sequences. In the other hand, the percentage of
ambiguiry positions higher than lo/o (- l5 positions)
either in the query sequence or in database sequences.
These results were recommended routinely [20] and
obtaining a 163 rDNA sequence with less than loh
ambiguity. Other study has been proposed for the
bacterial species delineation using the l63 rDNA
sequence was revealed a97Yo similarity level [21].
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Figurc 3: The fu‖  sequence of 16S ribOsomal DNA
for the six selecting isolates cOmpare with the NCBI
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In conclusion,the biochenlical rcactiOns more relevant to

the effect市 eness of gcnetic compositiOn(chromOSOmal
and plasmid)in the cell,whilc the importance of the
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Figure 2: Neighbor-joining phylogenetic tree of
deduced l65 rRNA gene sequences. Bootstrap values
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In the Figure 3, the full sequence of 165 r RNA for the
selecting isolates compare with the related data of other
strains in NCBi rvere shown continuously in part A,B
and C. Figure 34, was showed the number of variation
located in the center of the image. palys et al. (1997)
[22] has been suggested in previous study rhat, a
difference rate of >0.5yo between different sequences
gene of 165 rRNA couici be consiciered indicative of a
new species within a known genus. AIso results reporteel
by Drancourt et al. (2000) [20] was showed that, 99%o
similarity it is suitablc cutoff for identification at the
same species level, while for the same aim, 97%
similarity enough for identifliing of gcnus lcvcl. The use
of 163 rRNA gene sequencing for definitive microbial
identifications and for publication requires a harmonious
set of guidelines for interpretation of sequence data that
needs to be implemented, so that results from one study
can be accurately compared to another [23]. The
interspecific polymorphisms of universal primer of l65
rRNA gene between same species and different genus
may be occurred. Thus we can determine oligonucleotide
more specific for species.

一̈

15



Al- Mustansiriyah J. Sci., Yol. 27 , No 3, 2016

microbiology and infectious diseases. Clin. Microbiol.
Revi., I 7(4): 84V862, 2004.
6. Woo, P.C.Y.; Lau, S.K.P.; Teng J.L.L.; Tse H. and

Yuen K.Y. Then and now: use of 165 rDNA gene

sequencing for bacterial identification and discovery of
novel bacteria in clinical microbiology laboratories. Clin.
Microbiol. Infect., la(10): 908-934, 2008.

7. Drancourt, M.; Berger, P. and Raoult, D. Systematic

l65 rRNA gene sequencing of atypical clinical isolates

identified 27 new bacterial species associated with
humans. J. Clin. Microbiol., 42:2197 -2202,2004.
8. Hugenholtz P.; Goebel, B.M. and Pace, N.R. Impact

of culture-independent studies on the emerging
phylogenetic view of bacterial diversity. J. Bacteriol.

l8A: 4765-74, 1998.

9. Weisburg, W.G.; Barns, S.M.; Pelletier, D.A. and

Lane, D.J. l65 ribosomal DNA amolification for
phylogenetic study. J. Bacteriol. 173 (2):697-703,1991.
10. Chen, K.; Neimark, H.; Rumore, P. and Steinman, C.

R. Broad-range DNA probes for detecting and

ampliffing eubacteria nucleic acids. FEMS Microbiol.
Lett. 57: 19-24, 1989.
I l. Relman, D.A. The search for unrecognized

pathogens. Science, 284: 1308-13 10, 1999.

12. Harley, J.P. and Prescott L.M. Laboratory Exercises

in Microbiology.3'd edition:165-169, WCB/McGraw-
Hill, usA,l996.
13. Jiang, H.;Dong, H.;Zhang, G.;Yu, B.; Chapman, L.

R. and Fields, M. W. Microbial Diversiry in Water and

Sediment of Lake Chaka, an Athalassohaline Lake in
Northwestern China. Appl. Environ. Microbiol. 72(6):

3832-384s,2006.
14. Green, R. M. and J. Sambrook.. Molecular Cloning:

A Laboratory Manual,4'h edition. CSHL Press,20 12.

15. Larkin, M.A.; Blackshields, G.; Brown, N.P.;

Chenna, R.; McGettigan, P. A.; McWilliam, H.;

Valentin, F.; Wallace I. M.; Wilm A.; Lopez, R.;

Thompson, J. D.; Gibson, T. J. and Higgins, D. G.

ClustalW and ClustatX version 2. Bioinformatics

23 (2 1):29 a7 -29 48, 20 07 .

16. Tamura, K.; Stecher, G.; Peterson, D.; Filipski, A. &
Kumar, S. "MEGA6: Molecular Evolutionary Genetics

Analysis Version 6.0". Molecul. Biol. Evol. 30:2725-

2729,20t3.
17. Stager, C. E. and Davis, J. R. Automated systems for

identification of microorganisms. Clin' Microbiol. Rev.

5:302-327, 1992.
18. Woese, C. R.; Olsen, G. J.; Ibba, M. and Soll, D.

Comparisons of complete genome sequences allow the

most objective and comprehensive descriptions possible

of a lineage's evolution. Microbiol. Mol. Biol.
Rev.64:202-236, 2000.
19. Simenc, J.; Golle, A. and Potodnik, U. Molecular

identification of several clinically important bacteria

including Enterobacter by partial l65 ribosomal RNA
gene sequence comparison. Zdrav Vestn., 77: 547-52,
2008.
20. Drancourt, M.; Bollet, C.; Carlioz, A.; Martelin, R.;

Gayral, JP. and Raoult D. l65 ribosomal DNA sequence

analysis of a large collection of environmental and

clinical unidentifiable bacterial isolates. J. Clin.
Microbiol. 38( l0): 3623-3630, 2000.
21. Stackebrt, E. and Goebel B.M. A place for DNA-
DNA reassociation and l65 rRNA sequence analysis in

the present species definition in bacteriology. Int. J.

Syst. Bacteriol. 44:846-849, 1994.
22.Palys, T.; Nakamura L.K. and Cohan F.M. Discovery
and classifrcation of ecological diversity in the bacterial
world: the role of DNA sequence data. Int. J. Syst.

Bacteriol. 47 :l 145-l I 56, I 997.
23. Janda, J.M. and Abbon S.L. 165 rRNA gene

sequencing for bacterial identification in the diagnostic
laboratory: Pluses, Perils, and Pitfalls. J. Clin.
Microbiol., 45(9): 27 6 I -27 U, 2007 .

16



Al―Ⅳlustansiriyah Journal of Science

Vol.27,No3,2016

JOurnal homepage:、 v、
～

Vヽ.mJS―mu.com

Histological and cytogenetic effects of Acetamiprid on male albino mice
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Articleinfo ABSTRACT
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The present study aimed to investigation of acetamiprid effects on histological and
immunological aspects in male albino mice. Eighteen male albino mice aged (6-Tweeks)
were divided into three groups each having (6) healthy mice. The firsr group orally
administrated with distilled water while the second and third groups were orally
administrated with IOmg/ml and 20mg/ml respectivelv of acetamorid (LD50=200mg\kg)
(0. lml) daily for two weeks. The parameters of evaluations were included White blood
cell count (WBC), Differential count (DC), Micronucleus formation in bone marrow and
histological sections for two organs (liver and spleen).The study suggested that acetamprid
20mg\ml significantly affected whether histological or immunological and it was
considered to be toxic dose of acetamiprid in albino mice.

i,.a)till

.“Jl Jメ |ジメ5´ け 日 しぃ 週 |い」国|ひ acetamゎnd‐ 61郷 い り国 |も 1ジ』 墨 玉
t押 |.」メ 6【 ふ́・ lty_ぶ

げい おヽ Jl(げL17-6),響 J脚 |リメЬレジエ ■嘔
`´
,¨

`
網 釧 1こ Jを メ リ、ぃ いしい に 分 珈 訓」■日|ごし夕事 し eaり 出 |.LAlぃ ぃぃ 工 )島 Ⅵ

.」」 許 占 /詩 20J J4/静 10(ヽ ‐ 200=岬
″ 響 IFJリ ム エ ざ‖̂∴ ♂

1凸り ■ ツ Ⅲ ォ |´ ″ り押 16」J(ひ 0.1)い ,口 L凸 U」脚 |こ ォ

“
メ |.Jヽ 日

し コ |ぃ さ」ムヽヽ ‖ヽ|´出 IⅢ分 し ♂ヨ 1い
ξ

6_藤コ 1`メ |ひメ リ凛 メ |」 IJ

I早
け

日 し _国 1凛脚 1許 Jヽ」■ メ|≦ 式 ふ 20メ ヵ acetamゎ 面d口 IJ甲 国 |も |り』

´JI」、メ|“上LLみ国|メメ|■

INTRODUCTION
Pesticides are the chemical formulation increasingly
used in agriculfure, animal husbandry and public health
operation to kill the insects, weeds and fungus and to get
rid of insect transnritted diseases []. These pesticides
are toxic not only to insects and pests but at different
levels to animals and human beings [2]. It is clear from
other animal studies that many chemicals, including
pesticides, can alter their immune system either
morphologically or functionally [3,41. An
immunomociuiation causeci by the action of contaminants
could subsequently reduce the ability of these animals to
defend themselves against invading pathogens [5,6].
Acetamiprid, a member of the neonicotinoid [7], and the
neonicotinoids are the newest major group of
insecticides, which includes acetamiprid, imidacloprid,
clothianidin, dinotefuran, nitenpyram, thiacloprid, and
thiamethoxam t8l It is highly effective for the
controlling aphids, beetles, moth, leafhopper, pests on
crops and leafli vegetables, along with fleas infesting
livestock and pet animals [9]. It is a systemic insecticide
with translaminar action which has a contact and
stolnach action. Moreover, acetamiprid being highly
water soluble indicates a high potential for the
compound to leach in soil or to run off in surface water
[0]. Furthermore there are many studies indicated the
increased use of pesticide resulted in toxicity in different

species and could affect various functions like
neurological, hematological, biochemical and
reproductive function etc. in the body. These studies on
toxicological aspect of insecticides are always useful for
the rational treatment and prediction of risk of toxicity
Il]. Thus in present study rve used mice to focused on
some immunological and pathological changes as an
indirect exposure in human and mammals in general.

MA'I'ERIALS AND METHODS

Animals: Albino male mice (18 animals at age 6-7
, weeks) were used and distributed into three groups, each

with 6 mice. The first group was normal controls, which
were administrated with 0.1 ml of distilled water. The
second group included mice orally administrated with
Acetamiprid (lOmg/ml). The third group was orally
administrated with Acetamiprid (20mg/ml). Second and
third groups were orally administrated with 0. lml from
both concentrations for l4 day .

Experimental design: Albino male mice were weighted
before orally administration, and then weighted weekly
after oral administration with pesticides. On day l4 six
mice of each groups were sacrificed and organs (liver
and spleen) were weighted and prepared for tissue

1l
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sectioning U2]. Some laboratory evolutions were

examined, which was white blood cell count (WBC),
differential count (DC) [3] and micronucleus formation

[4]. The micronucleus index was obtained using the

following equation:

ronucleus Index (micronucleus/cell)

Numberof Micronucld

)*'ooTotal Count of polychromdic erythrocyes

Statistical analysis: Data are presented as mean *
standard error (S.E.), and differences between means

were assessed by ANOVA-one way test followed by
Duncan test, in which P < 0.05 was considered

significant. The analyses were carried out using the

statistical package SPSS (Statistical Package for Social

Sciences) version 13.

RESULTS AND DISSCUSION
The body weight was significantly (P S 0.05) decreased

in mice treated with acetamprid after l4 days as

compared with controls in both doses (Table l), While
the results showed slightly increased in weights of
organs liver and spleen in mice treated with acetamiprid
(10 and 20m{ml respectively) (Table 2), as compared

with controls ( I .45t0.05 and I .47+0.04

respectively)(0.18+0.01 and 0.19+0.02 respectively), as

well as the mice suffering &om some changing in
behaviors such fatigue, loss of appetite, loss of activity
and drowse appeared after a week on oral administration
with acetamiprid. The increasing in the liver weight may

be attributed to the presence a large number of
hepatocytes suffering from vaculation / fatry change and

this results are accordant with the pathological changes

in the liver histology and agreement with study of [15],
that deals with the effect of a mixture of five pesticides

in Wistar rats for 28 days after adminisfration as the

cause of high liver weight .The increase in spleen

weight expose to Acetamiprid for the same dose in the

two periods 7 and 14 days after administration may be

attributed to incidence of abnormalities in blood cells,

[6] thus decreased body weight in rats were observed

in a 90-day study [17],or to the formation of some

bundles of fibersfl8], Because of the decrease of the

final body weight in the high dose through the time of
administration , therefore observed an increase of
organs weights[9].

Table (l): Effect of Acetamiprid (mean+standard
error) on weight of male albino mice.

Different letters represent significant difference (P S

0.05) between means of raws, while similar letters
represent no significant difference (P > 0.05) between
these means (Duncan test).

Table (2): Effect of Acetamiprid (mean+standard
error) on Weight of Organs (Liver and Spleen) in
male albino mice.

Different letters represent significant difference (P S

0.05) between means of columns, while similar letters
represent no significant difference (P > 0.05) between

these means (Duncan test).

Significant increased in white blood cells count (total
and differential) specially at dose (20m9ml) (8.86i0.29,
5.66*0.26, 2.7OI0.18, 0.27*0.02 and 0.08a0.01
respectively)( Table 3). Also the same results was

observed in micronucleus forming after the exposure
periods of (7 and l4days ) that determine the genotoxic

and cyotoxic effects of acetamiprid ( Table a).
The results show that oral administration of the high
does (10 and 20 mg/ml) of Acetamiprid cause a

significant increase when compared with control. These

results were in agreement with those described by lain et

al.l2Dl, who found the same after intraperitoneal
administration of a sub acute dose of imidacloprid
(neonicotinoid pesticide) in adult male rats. This
response to pesticide administration according to
Rivarola and Balegno(1991) could be attributed to
changes in protein metabolism and their synthesis in the

liver.As well as to the damaging effect of insecticides on

liver cells [21].
Acetamiprid induced the more chromatid breaks than
the other structural chromosomal aberrations. Therefore,
micronucleus (t fN) can be formed from acentric
chromosomal fragments. And also, due to the chromatid
break was the most observed aberration, this pestcide
may be acted in the late or G2 phase of the cell cycle

1221. The increasing of micronucleus (MN) formation
due to This pesticide indicates the clastogenicand DNA
damaging potential of it. [23]. This insecticide showed

different pathological lesions in the liver tissue. It is

Grou
ps

ＯＳ
ハひ
―

Ｄ

ｍ

ｍ

Before
administrat
ion

AfterlWeek
of
administrat
ion

After2Week
sof
administrat
ion

1 D.W 19 23JЮ 61C 202凹 .33B 2118■062A

10 22_47± 175C 2087却 75B 1970■ 060A

21.931L070B 2165Ю 59B 1969■ 055A

Groups
Dose
ms\ml

Liver
mg\mouse

Spleen
mg\mouse

l D.W 1.28t0.028 0.12r0.01B
つ
‘ 10 1.45±0.05 0.18±0.01

3 20 1.47±0.04 0.19±0.02^
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clear that liver tissues are markedly responded to the

adverse effect of (acetamprid) and displayed marked

histological changes. The liver is the centre detoxi$,ing
an) foreign compounds entering the body. So, it
uniquely exposed to a wide variety of exogenous and

endogenous products. These include environmental
toxins and chemicals present in food or drinking 124,25)
reported that liver of treated rats with diflubenzuron,
cypermetkin and fenitrothion showed different phases

of degenerative changes in the form of cloudy swelling,
hydropic degeneration, chromatolysis, pyknosis, fatty
degeneration. In the same respect, data obtained by [26]
showed that l/lOLD 50 of lufenuron caused venous
congestion in the liver, focal necrosis of hepatocytes in
the portal and periportal areas. Many of the hepatocytes
rvere palestained and a few exhibited early vacuolation.

Table (3): Effect of Acetamiprid (mean* standard
error) on white blood cell count (Total and
Differential) in male albino mice.

Different letters represent significant difference (P <
0.05) between means of columns, while similar letters
represent no significant difference (P > 0.05) between
these means (Duncan test).

Table (4): Effect of Acetamiprid (mean+ standard
error) on Micronucleus forming in bone marrow cell
of male albino mice.

GrouDS
Dose
me\mi

Micronucleus\ cell

1 D.W 0.0066±0005
2 10 00074± 0.004じ

つ
４ 0.0086± 0.004

Different letters represent significant difference (P <
0.05) between means of columns, while similar letters
represent no significant difference (P > 0.05) between
thcsc mcans (Duncan tcst).

Histopathological investigation of sections of liver of the
treated mice showed After 7 days of administration of
both doses. Congestion and Mild hemorrhages
(Figure I and2).

Figure (l)

Figure (2)

Figure (1,2): Photomicrographs of a section of the
liver of the albino mice after the administration
of acetamiprid (10,20mg/ml) day7, showing
congestion and mild hemorrhages.

Disturbed hepatic lobule in the structure of the hydropic
degeneration in the hepatocytes and dilation ofthe
hepatic sinusoids was found (Figure 3and4).

Gro
ups

White Blood Cell /Mm' blood and differential
count x 103
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Figure (4)

Figure (3,4): Photomicrographs of a section of the

tiver of albino mice after the administration of
acetamiprid (10,20mg/ml) day7, showing disturbed

hepatic lobule in the structure of the hydropic

degeneration in the hepatocytes and dilation of the

hepatic sinusoid. H&E.

On the other hand, sections of liver of some treated mice

after 14 day of administration for both concentrations

showed vacuoles in the cytoplasm ofthe hepatocytes and

focal necrosis ofhepatocytes in the portal and periportal

areas (Figure 5and6).

Figure (5)

Figure (5,6): Photomicrographs of a section of the

Iiver of albino mice after the administration of
acetamiprid (10,20mg/ml) dayl4, showing vacuoles in

the cytoplasm ofthe hepatocytes and focal necrosis of
hepatocytes in the portal and periportal areas. H&E.

Hepatocytes showed pyknotic or karyolytic nuclei and

the cyoplasm showed pale stain (Figure7,8).

Figure (7)

Figure (8)

Figure (7,8): Photomicrographs of a section of the

tiver of albino mice after the administration of
acetamiprid (10,20mg/ml) dayl4, showin hepatocytes

showed pyknotic or karyolitic nuclei end cytoplasm

showed pale stain. H&E.

Oral administration of Acetamiprid induces marked

alterations in the histology of the spleen. Animals treated

with ( l0,20mg/ml) of insecticide for 7' days showed a

red putp congested rvith red blood cells and hemorrhagic

areas (Figure 9andl0).

Figure (6)
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Figure (9)

Figure (10)

Figure (9,10): Photomicrographs of a section oI the
spleen of albino mice after the administration of
acetamiprid (10,20mg/ml) day7, showing a red pulp
congested with red blood cells and hemorrhagic
areas. H&E.

Spleen sections from animals treated with ( l0.20mg/ml)
of insecticide for l4 days showing small nests of
pyknotic nuclei and fibroblasts(Figurel l,l4), small
bundle of fibers(Figure 12, I 3).

Figure (12)

Figure (l I,I2): Photomicrographs of a section of the
spleen of albino mice after the administration of
acetamiprid (10,20mg/ml) dayl4, showing smail nests
of pyknotic nuclei and fibroblasts. H&E.

Figure (13)

Figure (13,14): Photomicrographs of a section of the
spleen of albino mice after the administration of
acetamiprid (10,20mg/ml) dayl4, showing small
bundles of fibers. H&8.

つ
４

Figure (14)

Figure (l l)
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Our data showing the same response in spleen compared

with the spleens of rats ffeated with l/100 LD50 of IC

insecticide showed many changes that may be due to the

toxicity of imidacloprid. Such changes included
lymphocye depletion in the white pulp associated with
many aggregates of pyknotic cells. In addition, the walls

of the central arterioles ruptured and showed

increasingly nalrow lumens. Major changes in the red

pulp included increases in the numbers of macrophages,

neutrophils and nests of pyknotic cells' Similar spleen

changes were induced by Balani 127), and all of these

changes may be attributed to a loss of infiltration
efficiency. The detection of pyknosis in the spleen may

be related to an increase in T cell susceptibility to

apoptosis, which may be an important mechanism of
autoimmune diseases and immune senescence

[28].Examination of sections of spleen of the treated

mice showed congestion and heamorhagic areas. The

same with El-Hawashy and Khedr (2001) who showed

congestion, degeneration and large lymphoietic follicles
in spleen tissues of albino rats treated with calciferol

rodenticide.
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TNTRODUCTION
Tuberculosis (TB) is an ancient disease that infects

humans and is caused by Mycobacterium tuberculosis'

Ill TB can infect different parts of the human body, such

is- the central nervous system, lymph nodes, kidneys,

skeleton and indeed almost any organ system, when it is

referred to as extra-pulmonary' [2,3] Annually' TB kills

1.7 million people in the world, and 9 million new cases

are recorded.t4l A primary factor that makes people

more likely to be infected with active TB is HIV/AIDS'

AIDS patients are immunologically depressed and thus

,ur..piibl. to being co-infected with TB, which

increises the possibiliry of developing TB from 5 to l5%

within a y"ur. [S] TB is caused by certain members of
the Mycobacterium complex. The most important of
these, in terms of number of infections, is M'

tuberculosis, a rod-shaped bacterium of around 3pm in

length and around 0.25 pm in rvidth' Aside from its

unrisual cell wall, M. tuberculo.sls is unusual in its rate of
cell division: this is in the range of once every 15-20

hours. This is slow in comparison to other bacteria, for

example, Escherichia coli bacteria, rvhich, under normal

condiiions, divide about once every 20 minutes' [6] The

cell walls of mycobacteria contain a variety of lipids, the

cord factor is mainly considered as one of these lipids' It

is classified as a free lipid because it is not bond to the

arabinogalactan in the cell wall. A cord factor consists of

a trehalose ( I a- l a -diglycoside) esterified on the primary

alcohol groups with mycolic acids. It has been

established that the diagnosis of TB infection depend on

the quality of the antigen used. Mycolic acids and cord

factor are mycobacterium cell wall antigens' which have

attracted great interest as sulTogate markers for

tuberculosis serodiagnosis. They are the dominant lipids

in the bacterium cell wall. [7] To investigate the

structure-activity relationship of this class of compounds

as anti-microbial agens and antigens, we prepared a

series of trehalose-Shiff base with diverse aromatic and

heterocyclic substituents at the 6,6'-positions.

MATERIALS AIYD METHODS

All chemicals were purchased from Aldrich Chemical

Co. Ltd, Lancaster Synthesis Ltd, or Avocado Chemical

Co. Ltd. Melting points were measured using a

Gallenkamp melting point apparatus. Infra-red spectra

were recorded as KBr discs (solids) or thin films on

NaCl windows or using a Perkin Elmer 1600 series FTIR

spectrometer. NMR spectra were recorded on Bruker

Avance 400 spectrometer. Chemical shifts are quoted in

6 relative to the trace resonance ofprolon chloroform (6v

1.27 ppm).
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Synthesis of 2, 3, 4 ,2'13', 4'-hexa-O-benzy-o,o'-D-
trehalose (3) [8]

Triryl chloride (36.8 g, 132.1mmol) and DMAP (5.0 g,
40.8 mmol) were added to a stirred solution of o-o'-
trehalose dihydrate (10.0 g, 26.4 mmol) in anhydrous
pyridine (150 mL) and the mixture was stirred at room
temperature for 16 h then at 70 oC for 4 h. The mixture
u'as cooled to room temperature and poured into
ice/water (500 mL), after the ice melted the organic
phase was separated and the aqueous phase was
extracted with ethyl acetate (3x200 mL). The combined
organic layers were washed with aqueous NaHCO3
solution 5% (300 mL), dried over MgSOa and the solvent
was evaporated under reduced pressure. To the residue
compound, benzoyl chloride (46.2 mL, 396 mol) was
^f l^J :- ^-l--.J-^."^ -..-.:J:.- ^ /OA --"1 \ ^a n o^ Tr4\rugu rll dlulJutr-rus l-rlt tuillc \ou il1L,, ot u \-. I ltE

reaction mixture was allowed to reach room temperature
and stirred at 40 oC for 1.5 h then TLC showed no
starting material was left, the mixture was cooled to 0 oC

and ice chips (25 g) was added. The mixture was diluted
with ethyl acetaie (i50 mL), then the organic iayer was
separated and washed firstly with water (150 mL),
sodium bicarbonate (150 mL) and finally with brine (150
mL), dried over (MgSOa) and the solvent was evaporated
under reduced pressure. Traces amount of pyridine was
removed by co-evaporation with toluene to give
compound 2. The result compound was dissolved in
CH:Clz:MeOH (l:1, 300 rnl-), and 'lsUH-H2U (15.1 g,
79.3 mmol) was added. After stirring at room
temperature for 12 h, the reaction was quenched with
Et3N (5 mL). The solvent was evaporated under reduced
pressure to give the residue which was purified by
column chromatography on silica eluting with
petrol/ethylacetate (4:l) to give 3 as a white solid (17.2
g, 68%o), which showed 6H (400 MHz, CDCI3): 7 .95-752
( l2H, m, Ar), 7 .29 (2H, t, J 6.9 Hz, Ar), 7.15 (6H, q, J
7 .2 Hz, Ar), 7 .3V7 .39 (6H, m, Ar), 7.18 (4H, dd, J 7 .5,
9.9 Hz, Ar), 6. I I (2H, t, J 9.9 Hz), 5.5 (2H, d, J 3.2 Hz),
5.28 (2H, t, J 9.9 Hz), 5.19 (2H, dd, J 3.2, 6.4 Hz),3.70
(2H, d, J 9.9 Hz), 3.0 (2H, d, J 7.5 Hz), 2.92 (2H, d, J
12.0 Hz); IR, cm-r: 3065,2936,2836, 1722,1451, I 109,
709.

Synthesis of 2,2',3,3',4,4'-hexa-O-benzoyl-6,6'-bis
(methanesulfonyl)- a,a'-D-trehalose (4) [8]

Mcthancsulfonyl chloride (MsCl) (4.0 mL, 51.7 mrnol)
and EtrN (6.5 mL,50.12 mmol) were added to a stirred
solution of 3 (16.5 g) in anhydrous CH2C12 (150 mL) at 0
oC. The reaction mixture was stirred at the same
temperature for 3 h when TLC showed no starting
material was left. The reaction was quenched with water
(150 mL). The mixture was diluted with ethyl acetate
(150 mL), then the organic layer was separated and
washed with brine (150 mL), dried over (MgSOa) and
the solvent was evaporated under reduced pressure to
give the residue which was purified by column
chromatography on silica eluting rvith petrol/ethyl
acetate (4:l) to give 4 as a white solid (18 9,98%),

which showed 6H (400 MHz, CDCI:): 8.10-7.33 (30H,
m, Ar), 6.22 (2H, t, J 10.2 Hz), 5.73 (2H, d, J 4.2 Hz),
5.5 (2H, t, J 7.5 Hz), 5.39 (2H, dd, J 4.1, 6.1 Hz), 4.0-
4.2 (2H, m), 3.69 (2H, dd, J 4.8,6.1 Hz),3.59 (2H, dd, J
4.5, 6.1 Hz), 3.0 (6H, s); IR, cm'r: 3443, 3088, 3064,
3031, 2924, 2954, 1732, I360, I 190, 736 .

Synthesis of 6r6'-diazido-2,2',3,3',4,4'-hexa-O-
benzoyl-6,6'-dideoxy-a-o'-D-trehalose (5) [9]

Sodium azide (5.0 g, 0.9 mmol) was added to a stirred
solution of 4 (17.0 g, l5.l mmol) in dry DMF (150 mL)
at room temperature under nitrogen atmosphere. The
reaction mixture was stirred at 70 oC for 16 h. The
reaction mixture was diluted with Et2O (200 mL) and
poured into ice cold water (250 mL), the organic layer
was separatetl and thc aqucous iayer was re-extracteci
with EhO (3x150 mL). The combined organic layers
were washed with saturated solution of NaHCO3 (3x 150
mL), brine (lxl50 mL), dried over (MgSOa) and the
solvent was eyaporated under reduced pressure to give
the azide 5 as a white soiid (14.0 9,90%). M.p. 186-t87
oC; which showed 6H (400 MHz, CDCI3): 8.10-7.37
(30H, m, Ar), 6.3 (2H, t, J 10.0 Hz), 5.8 (2Hd, J 4.0
Hz), 5.6 (2H, t, J 10.0 Hz), 5.43 (2H, dd, J 6.0, 4.0 Hz),
4.1- 4.22 (2H, m), 2.85 (4H, d, J 4.0 Hz); IR, cm-':
3090,3072,3041,2927,2844,1731, t370, I I 80, 746.

Synthesis of 6,6'-diamino-2,2'r3,3',4,4'-lrexa-O-
benzoyl-6,6'-d ideoxy-o-a' -D-treha Iose
dihydrochloride (6) [ I 0]

Palladium on activated charcoal (10% Pd-C, 1.5 g) was
added to a stirred solution of 5 (13.8 g, 13.58 mmol) in
dry CH2CI2 : MeOH (l:1, 500 mL) and HCI (1.0 M, 33
mL) at room temperature under hydrogen atmosphere.
The reaction mixture was stirred for 16 h, then TLC
showed no starting material was left. The mixture was
filtrated through a thin celite pad. The residue was
dissolved in MeOH (50 mL), and EtrO (250 mL) was
added dropwise. The resulting white solid 6 was
collected by filtration and dried (8.0 g, 60%). M.p.239-
241 "C; which showed 6H (400 MHz, CDCI3): 8.30-7.7
1?4Fl m\ 6)1 l)H t I = ) d I-Iz\ ( On-s o{ //u m\-. t ..urr

5.76 (2H, t, J 9.6 Hz), 4.174.20 (2H, m), 3.t2-3.15
\Ln, n), J.uu (uu, ,t - 7.A, i2.5 Hz,2H); iR, cm-l: 3350,
3l 10, 3081, 3052,2930,2850, I 730, 1375, I t90, 756.

Synthesis of trehalose - Schiff Bases (8a-g) [ I I ]

To a solution of compound 6 (0.005 mol) in glacial
acetic acid (25 mL), the corresponding aldehyde (0.02
mol) was added, and the mixture was refluxed for 6 h.
The reaction mixture was allowed to reach room
temperature, then was poured into a beaker containing
ice water (200 mL). The precipitate formed was filtered.
After drying in vacuo, the product was recrystallized
from an appropriate solvent to give the benzoyl protected
compounds. The final compound was subjected to a

hydrolysis by adding sodium methoxide (0.1 M, in
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methanol, 6.O mL)to a stirred solution of cach
compound of(7a‐g)(0.01g)in dry MeoH i CH2C12

(1:1,8 mL)at roOm temperature and the reac● on m破ture

was stlrred for 5 h then TLC showed no starting material

was ica.The reaction m破 ture was neutralized with

Amberlite IR-120(H十 ),the resin was nhered Off and thc

solvent was removed under reduced pressure to give a

residue、 vhich 、vas purifled by column chromatography

on silica eluting with dichloromethane/1nethanol(5:1)to

afford the desired compound(8a‐ g).

Synthesis of`,`1‐ E)ideoxy‐6,6!‐ bis(3‐

trinuOrOmethy:benzylideneanlino)― α‐αl‐
E)― trehalose

dihydrochloride(8a)

(0.43g,75.0%).M.p.204-206° C;δH(400MHtt CDCi3
+few drops of CD30D):4.96(2H,d,ノ 3.2 Hz),4.57

(2H,d,ノ 11,7 Hz),4.14(2H,t,ノ 9.3 Hz),3.98(2H,dd,ノ

7.2,H.4 Hz),3.69(2H,t,ノ 9.4 Hz),3.47(2H,m),3.19

(2H,t,ノ 9.4),7.59(2H,t,ノ 7.3 Hz),7.64(2H,d,ノ 7.1

Hz),7.92(2H,d,ノ 7.5 Hz),8.05(2H,s),8.10(s,2H)
IR, cnl‐

:: 3450, 3250, 3020, 2995, 1630, 1540, 1340,

1212,820.

Synthesis of 6,6:―E)ideoxy‐ 6,6!‐ bis(3‐

iodobenzylideneamino)‐ α―α
!‐
D―trehalose

dihydrochloride(8b)

(0.47g,80.0%).M.p.210-212° C;δH(400MHz,CDCL
十 feW drops of CD30D):4.97(2H,d,ノ 31 Hz),4.58

(2H,d,ノ 11.8 Hz),4.16(2H,t,ノ 9.3 Hz),40(2H,dd,ノ
7.2,11.5 Hz),3.70(2H,t,ノ 9.5 Hz),350(2H,m),320

(2H,t,ノ 9.5),7.3(2H,t,ノ 78 Hz),7.8(2H,dt,ノ 7.7,12

Hz),7.67(2H,ddd,ノ 8.0,1.8,1.2 Hz),8.19(t,ノ 1.8H乙

2H),7.90(s,2H),IR,cm‐ ::3401,3000, 1660, 1525,

1235,820.

Synthesis of 6,6'‐E)ideoxy‐6,6'‐ bis(2,3,4-

trihdroxybenzy‖ deneamino)― α‐α
:―
D―trchalose

dihydrochloride(8c)

(0.49g,85.0%).M.p.185-187° C;δH(400MHz,CDCis
+few drops of CD30D):4.95(2H,d,y3.2 Hz),4.54

(2H,d,ノ 11.7 Hz),4.17(2H,t,ノ 93 Hz),3.94(2H,dd,ノ

7.2,11.4 Hz),3.64(2H,t,ノ 9.4 Hz),3.47(2H,m),3.20

(2H,t,ノ 9.4),6.32(2H,d,ノ 8.4 Hz),6.65(2H,d,ノ 8.6

Hz),8.24(2H,s).IR,cm‐ l:3501,3080, 1680, 1640,

1575,1375,1280,810.

Synthesis of`,6'¨ E)ideoxy‐6,6'‐ bis(4‐

phenyibenzylideneamino)‐ α‐α
l‐

D‐ trehalose

dihydrochloride(8d)

(0.38g,75.0%).M.p.15牛 156° C;δH(400MHz,CDC13
+fcw drops of CD30D):4.96(2H,d,ノ 32 Hz),4.57

(2H,d,ノ 11.7 Hz),4.14(2H,t,ノ 9.3 Hz),398(2H,dd,ノ
7.2,11.4 Hz),369(2H,t,ノ 9.4 Hz),3.47(2H,m),319

(2H,t,ノ 9.4),7.35(2H,tt,ノ 7.3,ll Hz),7.45(4H,td,ノ

7.4,1.7 Hz),7.67(8H,d,ノ 8.2 Hz),780(4H,d,ノ 8.0

Hz),8.10(2H,s).IR,cm‐ :: 3401,3000, 1660, 1565,

1340,1212,820.

Synthesis of 6,6.―Dideoxy‐ 6,61‐ bis(3‐

pyridylmethyleneamino>α ―α'―D―trehalose

dibydrochloride(8e)

(0.36g,70.0%).M.p.164166° C;δH(400MHz9 CDCち
+few drops of CD30D):4.96(2H,d,ノ 3.2 Hz),4.57

(2H,d,ノ 11.7 Hz),4.14(2H,t,ノ 9.3 Hz),3.98(2H,dd,ノ

7.2,11.4 Hz),3.69(2H,t,ノ 9.4 Hz),3.47(2H,m),3.19

(2H,t,ノ 9.4),7.40(2H,dd,ノ 8.1,5。O Hz),8.50(2H,s),

8.15(2H,dt,ノ 8.1,2.O Hz),8.55(2H,d生 J5.0,2.O Hz),

8.87(2H,d,J2.O Hz).IR Cm・ ::3030,1670,1630,1555,

1200,1155,815.

Synthesis of 6,6・ ―Dideoxy‐ 6,61‐ bis12く多
nitrothienyl)methyleneaminol‐ c‐α・‐D―trehalose

dihydrochloride(8o

(0.32g,65.00/0).M.p.190-192° C;δH(400MHろ CDC13
+few drops of CD30D):5.0(2H,d,ノ 3.2 Hz),4.60(2H,
d,ノ 11.7 Hz),4.21(2H,tJ9.3 Hz),4.0(2H,dd,ノ 7.2,

ll.4 Hz),3.70(2H,t,ノ 9.4 Hz),3.50(2H,m),3.21(2H,
t,ノ 9.4),7.40(2H,d,ノ 4.5 Hz),8.50(2H,d,ノ 4.5 Hz),

8.43(2H,s).IR Cm‐ l:3401,3040,1670,1570,1335,

1210,820.

Synthesis of 6,61‐Dideoxy‐ 6,6:‐ biく3-

indolylmethyleneantinol― c―α'― D―trehalose

dihydrochloride(8g)

(0.30g,63.0%).M.p.151-152° C;δH(4011MHろ CDC13
+few drops or CD30D):4.94(2H,こ ノ3.2Hり ,4.55

(2H,d,ノ ll.7 Hz),4.13(2H,t,ノ 9。3 Hz),3.93(2H,dd,ノ
7.2,11.4 Hz),3.67(2H,t,ノ 9.4 Hz),3.44(2H,m),3.16

(2H,t,ノ 9.4),7.15(2H,td,ノ 8.0,1.5 Hz),7.17(2H,td,ノ

7.9,1.5 Hz),7.50(2H,d,J8.O HzD,8.51(2H,d,ノ 8.1

Hz),7.71(2H,s),8.50(2H,s).IR Cm‐ ::3401,3040,

1680,1665,1550,1635,1460.

Antimicrobia:activity

The rP7 ツJ′′O antinlicrobial activity of the synthesized

compounds  was  tested  against  several  pathogens

including:   Eschθ ′′ε力′α   εο′1   3acilrys   s“ b′″J島

妙 εθbαα″ノン″  ρ力′`i Sr″
Ayracoεαtt α

“
″4

/ψ′rgノ′′ぉ  ″む
`′

 and Ca″″あ  αrbたα′俎  A‖
microorganisms used wcrc obtained iom the cuiture

coHection ofthe Departrnent of Microbiology,coHage of

science, Kirkuk Univcrsity, Iraq.ne antimicЮ bial

screening, 、vhich is the rlrst stage of antimicrobial drug

discovery,  、vas  perfolilled  by  the  disc  diFusion

method[12〕 Media fOr disc senshi宙 ty tests wcre nutrient

agar and Muller‐ Hinton agar(MHA),purChased iom
Difco,(USA).The nOnsterile powder of the tested

F囃甲SI猟

為
d潔

[11.lell嘱潟ふ」鶴よ
(Millipore Corp.,USA)The nhrates were dttpensed as
2 mL samples into sterile,sma‖ screw‐ capped vials and
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kept stored at -15 "C. DMSO as a solvent showed no
inhibition zones (- ve control).

RESULT AND DISCUSSTON

ln this study, compound 6 is a key intermediate, which
rvas synthesized from the reaction of commercially
available, o, c'-D-trehalose. The two primary hydroxy
groups were protected by trityl to give compound 1,
(Scheme l), which was submitted to next step without
farther purification, perbenzoylation of compound I
using (PhCOCl, pyridine; 1.5 h), afforded compound 2,
followed by deprotection of the primary hydroxy group
using p-Toluenesulfonic acid monhydrate (TsOH.H2O)
which was slowly added (pH : 4), and the reaction
mixture was further stirred for 12 h, then quench up by
^.llir;^- ^C D+ \I /< ..I \ +^ ^:,.^ ^^--^.,-J a :.. (oo/suur(rvll vl Ll3tt \J tttu) aw 6r vu gvrrrpuullu J rrt \.ro /u
yield. The IH-NMR characteristic signals of 3 were
observed at 6 7.18-7.95 for aromatic protons and the
remaining sugar protons appeared between 2.92-6.11
ppm. Compound 3 was converted into the corresponding
dimesylate 4 in quantitative yield by treaiment with
methan-esulphonyl chloride (MeSO2Cl, Et:N) in CH2C12
(2 h), followed by azidation (NaN3, DMF) at 70 'C for
16 h, equipped the diazide 5 in 90% yield. FTIR and
NMR data confirmed the structures of 4 and 5.
Hydrogenation of diazide 5, the presence of hydrochloric
acid, which it's used to block the well-known oxygen-to-
nitrogen benzoyl migration, afforded 6,6'- diamine
dihydrochloride trehalose 6 in 60oh yield. The compound
6 was converted to its Schiff bases (8a-g) by refluxing
with a variety of aromatic aldehydes in acetic acid
(Scheme l). Finally, the removal of the benzoyl
protective groups have been done via the conventional
NaOMe in MeOH to generate the amide analogues 8a-g
in general good yields (63-85%).
Antimicrabial activity against a pathogenic
microorganisms: E. coli, B. subtilis, A,t. phlei, S. aureus,
A. niger and C. albicans. The standard method of the
disc diffusion method was used. Antibacterial activity
results were given in Table l. Almost all compounds
showed moderate to good inhibition activity.
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Scheme l: Synthesis of the target compounds 8a― g.

Rcagents and conditions:(A)TrCl,DMAP,Py,70° C,

16h;(B)PhCOCl,O to 40° C,I.5h;(C)TSOH―H20,
CH2Cち/MeOH(1/1),試 ,12h;(D)MsCl,Et3N,CH2Cち,0
°C,3h;(E)NaN3,DMF,70° C,16h;(F)H2,10%Pd‐ C,

CH2C12/MeOH(1/1), lM HCl,rt, 16h;(i)ArCOH,
acetic acid,70°C,6h;(J)30%McONa/MeOH,威,Sh.

Table l: Antimicrobial activity of some synthesized
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Conclusions

In our study, a series of seven novel trehalose-shiff base

are synthesized and evaluated for their inhibitory activity
against serval pathogenic microoganisms. The results

showed that the synthesized derivatives had

antimicrobial activities. More assays and tests for
investigation of these compounds as antigens are

currently under investigation.
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7.hydroxy.4.methylcoumarinwassynthesizedb,
acetoacetate, then reacted with chloroacetone and acetic anhydride to give 4-methyl-7-(i-
oxopropoxy)-2H-chromen-2-one and 7- Acetoxy -4-methyl-coumarin.

New derivatives of chalcone were synthesized by the reaction of 4-methyl-7-(2-
oxopropoxy)-2H-chromen-2-one anci 7- Acetoxy -4-methyi-coumarin with substituteo
benzaldehyde in presence of potassium hydroxide.

Acid hydrazide synthesis from reaction of ethyl cyanoacetate with hydrazine hydrate
also acid hydrazide was reacted with compound 4-methyl-7-(2-oxopropo*y;-zu-
chromen-2-one to give compound ( I I ), then compound ( I I ) reacted with salicylaldehyde
and 5-bromosalicylaldehyde to obtain coumarin derivatives (12-13). The new .o*porndt
were characterized by some spectroscopic methods (FT-IR spectroscopy, ,ri-NuR
spectral and GC-Mass) and determination of their physical properties ruih ur melting
points.
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INTRODUCTION
Coumarin (2H-chromen-2-one) and its derivatives are
some of the most important heterocycles and are
extensively found in various bioactive natural and
synthetic products tl]. They are effective
pharmacophores, widely used for the design and
synthesis of novel bioactive compounds tZ).
accorciingly, diiferent biological activities such as
anticoagulation [3] and cardiovascular activities [3] and
antimicrobial activities (novobiocin and clorobiocin) [4]
have been reported. Antioxidant [5-|, anti-inf'lammatory
t5l, anti-HIV [5], anticoagulant [6], antifumor [7],
Analgesic [8], anti-pyretic.[8].
Chalcones come under an arornatic ketone that forms the
central core for a variety of important biological
compounds. Claisen-Schmidt condensation between
acetophenone and benzaldehyde gives chalcone. This
rcaction is catalyzed by acids and bases under
homogeneous or heterogeneous conditions. Chalcones
derivatives have received a great deal ofattention due to
their relatively simple structures, and wide variety of
pharmacological activities reported for these compounds
include anti-inflammatory tgl, antifungal [10-l l],

antibactcrial[12], antimalarials[13〕 and anltumor
activiles[14].

EXPERIⅣIENTAL

Preparatio■ of7‐ hydroxy¨ 4‐ methylcoumarin(1)115ト

(1lg.,0.l mole)of resOrcinol was added to(45 ml)of
COnC・ H2S04 and the mixture was c001ed dOwn below

5°C,(13mg, o.l mole)of ethyl acetoacetate was added

drop wise  over a per10d Of 30 min, and the reactlon

mixture was pOured into the ice/c01d、 vater 2%the solid

product is separated, Altered Out and dried. Then the

crude product was rccrystanized ,。 m ethano1/water
Melting point: 180-1820C,Yields:82%.

The FTIR spectral data shOwed absorption at(1670cm‐ 1,

3;41窺 なm瑠 子」:1':1秘器 :|(乳 7∬TLr総

H),(3153cm‐ l, for 
じC_H, Ar.).ln addatiOn mass

spectrum g市 es thc fOl10wing data valucs(M/Z):177,
176,163, 148, i31,120, 105,91,77,65,51,41.
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Preparation of 4-methyl-7-(2-oxopropoxy)-2H-
chromen-2-one (2).

A mixture of 7-hydroxy-4-methylcoumarin (l)
(1.769.,0.01 mole), chloroacetone (0.92g.'0.01 mole) and

potassium carbonate (1.3Sg.,0.01 mole) in acetone (20

ml.) were refluxed for 6 hrs.. The reaction mixture was

filtered off, and filtrate was concentrated and allowed to

cool. The crude precipitated was collected by filtration,
washed with water and recrystallized from ethanol to
give the titled compound. Melting point: 147-149 0C,

Yields: 80%.
The FTIR spectral data showed absorption at (l735cm-',

for uC=O), (l6l8,l558cm-t, for uC:C, Ar.),

(2916,2848cm-', fo, uCH, aliphatic), (l708cm-t' for

uC=O, lactone), (309lcm't, for uC-H, Ar.)' (1136 cm'r,

for uC-O-C), 'H-NMR spectra data showed sigrral at

(6:2.0, 3H, s, -CHr lactone), (6=2.8, 3H, s, CO-CHr)'
(6:4.9, 2H, -CH2-), (6=6.1, lH, s, C=CH of lactone)'
(6:6.8-7.6, 3H, m, Ar-H).

Preparation of 1- Acetoxy -4-methyl-coumarin
(3)1161.

A mixture of 7-hydroxy-4-methyl coumarin ( 1.76 gm'

0.01 mote) and freshly distilled acetic anhydride (1.63

m1,0.016 mole) was refluxed for l.5hr. The reaction

mixture was poured into 200 ml. of ice-cold water and

the separated product was filtered off and was

recrystallized from ethanol. Melting point: 150-l5l 0C,

Yields:91%.
The FTIR spectraldata showed absorption at (l732cm'r,

for uC:O), ( 1566,1508cm-r, for uC=C, Ar.),
(2937,2830cm'', fo, uCH, aliphatic), (l707cm-', for

uC=O, lactone), (3078cm-', for uC-H, Ar.), (1130 cm'r,

for uC-O).

General procedure for chalcone reaction.

To a solution of compound (2) (1.859.,0.008 mole)

and compound (3) (1.73g.,0.008 mole) in ethanol (30m1.)

there was added substituted benzaldehyde (0.008 mole)

and 4ml. of l0%o KOH solution and stirred for 20

hrs.The precipitate products were formed upon pouring

onto ice-water containing few drops of hydrochloric acid

was filtered off and recrystallized from ethanol.

Compound (4) 7-(4-(a-(dimethylamino)phenyl)-2-
oxobut-3-enyloxy)-4-methyl-2H-ch romen-2-one.

Melting point: 85-87 oC, Yields: 68%. The FTIR spectral

data showed absorption at (l675cm-r, for uC=O,c-p
unsaturated), (l608cm-', for uC=C), (1595,1437cm-r, for

uC=C, Ar.), (2924,2862cm't, for uCH, aliphatic),

(l708cm-r, for uC=O, lactone), (3090cm'r, for uC-H,
Ar.), In addition mass spectrum gives the following data

values (M/Z): 363, 329, 3ll, 299, 273, 258, 244, 231,

217,203, 175, 149, l12, 99, 8 l, 57, 4 l.

Compound (5) 7-(4-(2-hydroxyphenyl)-2-oxobut-3-
enyloxy)-4-methyl-2H-ch romen-2-one.

Melting point: l0l-103 0C, Yields: 65%. The FTIR

,p".trul dam showed absorption at (l693cm'r, for

uC=O,a-p unsaturated), (l606cm't, for uC=C),
(1562,1487cm-', for uC=C, Ar.), (2987,2924cm-r, for
uCH, aliphatic), (l7l8cm-', for uC:O, lactone),

(3068cm't, for uC-H, Ar.), (33l3cm'r, for uO-H).

Compound (6) 7-(4-(4-bromophenyl)-2-oxobut-3-
enyloxy|4-methyl-2H-ch romen-2-one.

Melting point: ll5-ll7 oC, Yields: 63%. The FTIR
spectrai data showed absorption at (l690cm-t, for
uC=O,c-p unsaturated), (l608cm'r, for uC=C),
(1560,1456cm't, for uC=C, Ar.), (2980,2854cm'r, for

uCH, aliphatic), (l705cm'r, for uC=O, lactone),
(3068cm-', for uC-H, Ar.), (677cm-r, for uC-Br).

Compound (7) 7- (4-N,N-dimethylamino prop2-
ene)acetoxy -4-methyl-coumarin.

Melting point: 73-75 oC, Yields: 74o/o.The FTIR spectral

data showed absorption at (l664cm-', for uC=O,a-p
unsaturated), (l569cm'', for uC=C), (1548,1454cm'r, for

uC=C, Ar.), (2947,2818cm'r, for uCH, aliphatic),
(ll685cm'', for uC=O, lactone). (3l05cm-r, for uC-H,
Ar.), rH-NMR spectra data showed signal at (6=2.0, 3H,
s, -CHl lactone), (6=3.08, 6H, s, 2CH3), (6=6.06, lH, s,

C=CH of lactone), (6:6.7-6.8, 3H, m, Ar-H for lactone),
(5=7.6,2H, dd, Ar-H), (6=7.7,2H, dd, Ar-H), In addition
mass spectrum gives the following data values (MlZ):
351, 310, 292, 269, 242, 222, 210, 177,175, 149, 133,

t03,79, 46,35.

Compound (8) 7- (2-hydroxy prop2-ene)acetoxy -4-
methyl-coumarin.

Melting point: 184-186 0C, Yietds: 64%. The FTIR
spectral data showed absorption at (l666cm-r, for

uC=O,a-p unsaturated), ( l600cm'r, for uC=C),
(l5l8,l454cm'', for uC=C, Ar.), (2951,2837cm'r, for
uCH, aliphatic), ( l690cm'r, for uC=O, lactone),
(3007cm'r, for uC-H, Ar.), (349lcm'', for uO-H), ln
addition mass spectrum gives the following data values
(WZ): 321, 307, 290, 267, 242, 202, 190, 17 7, 17 5, 1 49,
t33, 120,87,79,60,42.

Compound (9) 7- (4-bromo prop2-ene)acetoxy -4-
methyl-coumarin.

Melting point: 174-176 oC, Yields: 69010. The FTIR
spectrat data shou'ed absorption al ( l668cm-', for

uC=O,a-p unsaturated), ( l604cm'r, for uC=C),
(1573,1485cm'', for uC=C, Ar.), (2970,2850cm-r, for

uCH, aliphatic), ( l695cm'r, for uC=O, lactone),

(3l59cm'r, for uC-H. Ar.), (650cm-', for uC-Br), tn
addition mass spectrum gives the follosing data values
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(M/Z):385,377,363,351,329,305,282,265,251,232,
201,177,175, 149,134,107,89,81,79,62,35

Preparation of Cyanoacetic acid hydrazide(10)〔 17].

Melting  point:  104-106  
°
C,  Yields:  94%.  Ethyl

cyanoacetate(1.13g.,0.01 mole)in ethan01(5ml.)and

hydrazinc hydrate(0.5g.,0.01 mole)was added dropwise

、vith constant stlrring in ice bath. The white product

obtained was purifled in ethanol

The FTIR spectral data showed absorption at(1681cm‐ 1,

forじC=0),(2929cm~1,forじ CH2,aliphatic),(2220cm‐
1,

forじCN),(3346-3186cm~1,forじ NHNH2)・

Preparation of 2-cyano‐ Nl― (1‐(4-methyl‐ 2¨oxo-2H‐

chromen-7‐ yloxy)propan_2‐ylidene)aCetOhydrazide

(11)。

Melting point: 176-178 0C, Yields: 780/O Cyanoacetic

acid hydrazide(10)(0.99g.,0.01 mole)and COmpound

(2)(2.34g.,0.01 mole)were rcfluxed in ethanol with
constant stilTing for 2hrs Coloured solid product was

obtained  The product 、vas separated by flltration.

Residue、vas、vashed、vith ethanol to get desired product.

The FTIR spectral data showcd absorption at(1685cm‐
1,

for  DC=0), (1707cm‐ 1,  for  
じC=0,  lactonc),

(2922,2858cm‐
1, for 

じCH, aliphatic),(2262cm‐
1, for

じCN),(1560,1514cm‐
|,forじ

C=C,Ar.),(1616cm‐
l,for

じC=N), iH―NMR spectra data showed signal
(δ
=2.0,3H,s,CH3 Lactone),(δ =2.8,3H,s,CH3),(δ =40‐

3.9,4H,s,2CH2),(δ =6.1,lH,s,C=CH of lactone ring),(δ =
6.9-7.0,lH,d,Ar‐ H),(δ=7.6,lH,s,Ar― H)and(δ =7.7ppm

,lH,s,NH).

General procedure for preparation of Coumarin
Derivatives(12‐ 13).

To a solution of(11)(3.13g.,0.01 mole)in cthanOl(20

ml.) COntaining piperidinc (1.00 ml.) either
salicylaldchyde (1.223・ ,0 01  mol) or  5-bromo
salicylaldehyde(2.02g。 ,0.01 molc)was added .The
reaction nlixture, in each case, 、vas heated under renux

for 6hrs. Thc solid product formed upon pouring onto

ice―water containing ie、 v drops of hydrOchloric acid、vas

conccted by flltration and recrystaHized■ o■l ethanol.

Compound(12)N'‐(1-(4-methy卜 2-oxo-2H― chromen‐

7¨ yloxy)propan_2-ylidene)‐ 2‐oxo-2H―chromene‐ 3-

carbohydrazlde.

Melting point1 255-257 0C, Yields: 83%. The FTIR
spectral data showed absorption at(1633cm‐

l, for

DC=0), (1710,1 678cin‐
1,  for  

じC=0,  lactone),

(3045,2850cm‐
1,forじ

CH,aliphatic),(3117cm‐
l,forじ

C―

H,Ar.),(1581,1568cm‐
1,forじ

C=C,Ar.),(1602cm‐
1,for

じC=N),(321lcm‐
1,forじ

NH),In addation mass spectrum

g市es the following data values(M/Z):402,401,394,

368,352,318,291,264,229,189,175,147,120,81,53.

Compound(13)6-bromo‐ N:‐ (1‐ (4‐ methyl-2‐oxo…2H‐

chromen‐ 7‐yloxy)propan_2-ylidene)-2‐oxo-2H‐

chromene-3-carbohydrazlde.

Melting point: 210-212 
°C, Yields: 81%.The FTIR

spectral data showed absorption at(1641cm‐ 1, for

じC=0), (1718,1699cm‐l,  for  
じC=0,  lactone),

(2922,2852cm‐
1,forじ

CH,aliphatic),(3076cm‐
l,forじ

C―

H,Ar),(1562,1548cm‐ 1,forじ
C=C,Ar.),(1610cm‐

!,for

じC=N),(32 H cm‐
1,forじ

NH),(655cm‐
1,for DC‐ Br.The

lHNMR spectra data showed signali(δ =1.2,3H,s,CH3

Lactone ),(δ =3.2,3H,s,N=C―CH3),(δ =4.9,2H,s,CH2),

(δ
=6.1,lH,s,H3CC=CH   of lactone ring),

(δ
=6.8,lH,s,COC=CH of lactOne ring)and(δ =6.9-

7.8,6H,m,Ar― H,and lH,NH)

lw4

0磯
1

C=0  3
|

CH3

一↑
ｌ
α

H2C＼
/′

CN
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RESULT AND DISCUSION

Compound 4-methyl-7-(2-oxopropoxy)-2 H-

chromen-2-one (2) was prepared by substitution
reaction between 7-hydroxy-4-methylcoumarin (1)

with chloroacetone in the presence of acetone as a

solvent. A number of ketone derivative are well
known for their useful as starting material for
synthesizing of another compounds, so for this
purpose some ketone derivative (2) which was
prepared by treatment of compound (1) with
chloroacetone, the reaction take places by Su2

mechanism. The mechanism of reaction is shown
in Figure 2.

H H

/ヽ

presence of base to yield the desired chalcones. The
general synthetic strategy employed to prepare the
chalcone derivatives ( -9) and (7-9) was based on
Claisen- Schmidt condensation, which were prepared by
base catalyzad condensation of 4-methyl-7-(2-
oxopropoxy)-2H-chromen-2-one or 7- Acetoxy -4-
methyl-coumarin with substituted benzaldehyde.

Compound 2-cyano-N'-( I -(4-methyl-2-oxo-2H-
chromen-7-yloxy)propan-2-ylidene)acetohydrazide ( I I )
was prepared by the reaction of cyanoacetic acid
hydrazide ( l0) with compound 4-methyl-7-(2-
oxopropoxy)-2H-chromen-2-one (2). The elecnophilic
carbon atoms of ketone can be targets of nucleophilic
anack by amines. The end result of this reaction is a
compound in which the C=O double bond is replaced by
a C=N double bond. This type of compound is known as

an imine, or Schiff base. Mechanistically, the formation
of an imine involves two steps. First, the nitrogen amine
acts as a nucleophile, anacking the carbonyl
carbon. This is closely analogous to hemiacetal
formation. Second, the nitrogen is deprotonated, and the
electrons from this N-H bond 'push' the oxygen off of
the carbon, leaving us with a C=N double bond (an
imine) and a displaced water molecule.
The synthesis of the 3-substituted coumarins were
achieved by The Knoevenagel reaction [18] of
compound (l l) with salicylaldehyde or 5-
bromosalicylaldehyde using piperidine followed by
hydrolysis of carbonitrile group with hydrochloric acid
in water to give compounds (12-13).

8¬
~g

♂ゝ

Figure 2: The mechanism of reaction.

Compound 7- Acetoxy -4-methyl-coumarin (3) was
prepared by reacting of compound 7-hydroxy-4-
methylcoumarin (l ) with freshly distilled acetic
anhydride and then refluxed for (1.5) hrs. The reaction of
compound 7-hydroxy-4-methylcoumarin (l) with acetic
anhydride is one of the most common reactions to
synthesize the ester derivative; it is a tetrahedral
nucleophilic substitution reaction.
Chalcones were prepared by condensation of
acetophenone derivatives with aromatic aldehydes in

、■ |:
0        場

じ

0

つ

一

う
、
υ



Al‐ 4ヽustansiriyah」 Sci Vo1 27,No3,2016

Tablea a rties of the red com nds

Comp.
No

R: 一ヽ PI:PI'C ｄ一ｅ一Ｙｉ
％

Rec. solvent Molecular
formula

l 180‐ 182 つ
乙 Ethanol/Water

l:l
C16Hs03

2 147‐ 149 80 Ethanol C13H12Oa

150-151 91 Ethanol cl2Hloo4
4 p‐N(CH3)2

‰ぶ
85-87 68 Ethanol c22H2rNO4

o‐OH

L斌
101 ｎ

υ
′
υ Ethanol C2eH16O5

6 p―Br

峰武
115-l17 63 Ethanol CzoHrsBrOa

p‐N(CH3)2

麟
73-75 74 Ethanol C2lH1eNOa

o-OH

試
184-186 64 Ethanol c;eH1ao5

9 p‐ Br

試
174-176 69 Ethanol Ct9H13Br04

0 104-106 94 Ethanol C3H5N30
1 176-178 78 Ethanol Ci`H:、 N104
2 H 255-257 Ethanol Cr.HtnNrO^
3 Br 210-212 Ethanol C23H17N2Br06

t'aOte Z: 't'ne 'H-

Copm.
No.

tH-r.IMR (DMSo_d)6 ppm

(2) (δ=2.0,3H,s,― CH3 1aCtOne),(δ =2.8,3H,s,CO‐ CH3),(δ =4.9,2H,― CH2~),(δ =6.l,lH,s,C=CH
oflactonc),(δ =6.8-7.6,3H,m,Ar― H),

(7) (δ =2.0,3H,s,―CH3 1aCtOne),(δ =308,6H,s,2CH3),(δ=6.06,lH,s,C=CH oflactone),(δ =6.7‐

6.8,3H,m,Ar‐ H for lactone),(δ =7.6,2H,dd,Ar― H),(δ =7.7,2H,dd,Ar― H),

(δ=2.0,3H,s,CH3 Lactone),(δ =2.8,3H,s,CH3),(δ =4.0‐ 3.9,4H,s,2CH2),(δ =6.1,lH,s,C=CH of
lactone面 ng),(δ =6.9¨ 7.0,lH,d,Ar― H),(δ=7.6,lH,s,Ar― H)and(δ =7.7ppm,lH,s,NH),

(δ=1.2,3H,s,CH3 Lactone),(δ =3.2,3H,s,N=C―CH3),(δ =4.9,2H,s,CH2),(δ =6.1,lH,s,H3CC=CH of
lactone ring),(δ =6.8,lH,s,COC=CH of lactonc_り ng)and(δ =6.9-7.8,6H,m,Ar― H,and lH,NH),

able 3: The Mas-s ra dat2(Ⅳ 1/Z)Of tlle ds(1,4,7.8,9,12

Copm.
No.

mass spectrum (MIZ)

176, ′
υ 148, 120, 105,91,77,65,51,41

(4) 363,329,311,299,273,258,244,231,217,203,175,149,112,99,81,57,41
(7) 351,310,292,269,242,222,210, 177,175,149,133,103,79,46,35.

321,307,290,267,242,202,190,177,175, 149,133,120,87,79,60,42

(9) 385,377,363,351,329,305,282,265,251,232,201, 177, 175, 149, 134, 107,89,81,79,62,
35

12) 402,401,394,368,352,318,291,264,229, 189,175,147,120,81,53.
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CONCLUSTON

In the work described in this paper, the preparation

of some chalcones using Claisen-Schmidt condensation

reaction, isolation, and characterization of a new

chalcones derived from 7-hydroxy-4-methylcoumarin.
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一

Figure 3: The FTIR spectrum of compound (2).

ギ集ヽ
::ヽ

ゝ メ|…
´・` ~'

「
:I

Figure 4: The FTIR spectrum of compound (13).

Figure 6: The IH-NMR spectrum of compound (7).
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A new method for the preparation of organoclay named porcelain-organoclay using lraqi's
porcelain in the presence of hexadecyltrimethyl ammonium bromide as organic surfactant,

for the first time is described. The method involves mixing kaolin with
hexadecyltrimethylammonium (HDTMA) .

Different techniques such as infrared spectroscoPy, and x-ray diftaction were employed

for the characterization of chemical structure of the prepared organoclay. Isotherm study

of Cr (VI) on the surface of the prepared organoclay was evaluated by applying Langmuir,
Freundlich and Temkin equations. The optimum conditions for the adsorption were: pH=1,
temperature l5'C, stirring speed, 120 rpm, contact time,60 min; adsorbent weight 0. lg,
concentration of adsorbent, 50 ppm and total volume, 25mL. Under the optimum
conditions, removal percentage of 99Yo for the adsorption of chromium ion (Vl) was

achieved. Isothermal adsorption of chromium ions from porcelain-organoclay surface was

agreed with Langmuir isotherm rather than Temkin and Freundlich. The developed
method was applied for the separation of mixture of C(VI) and C(lll) using porcelain-
organoclay surfaces and removal of chromate from different water samples i.e., tap water

and river water (Tigris river) that collected from different areas of Baghdad. Good
recoveries were obtained ranged from 95 to 99%o and RSDs were <l .lYo.
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INTRODUCTION
Clay is a naturally occurring compound of hydrous-
layer silicates of aluminum consist fine grained

minerals.r'2 The hydration of inorganic cations on the

exchange sites causes the clay mineral surfaces to be

hydrophilic, In any case However, such a trouble can be

overcome by ion exchange of the inorganic cations with
natural cationss' ?. when the metal particles are

supplanted by huge surfactant cations, long-chain alkyl
amine cations, the surfactant - changed clays

organophilic. This properry makes the organoclays
appealing to inadequately water-solvent natural

molecules8.
Chromium is used as metal alloys such as stainless steel;
protective coatings on metal (electroplating); magnetic

tapes; and pigments for paints, cement, paper. rubber,

composition floor covering and other materials. Its

soluble forms are used in wood preservatives. Health
effects of chromium (VI) compounds are toxins and
known human carcinogens, whereas Chromium (lll) is

an essential nutrient e.

Different methods have been reported for the preparation
of organoclays or modifuing clays compounds.
Organoclays are used as cheap catalysts in some

chemical reactions and very qualified materials in the
removal of environmental pollutants, especially
persistent organic and inorganic materials such as

hydrocarbons and phenolic compounds in addition to the
heavy elements pollutingrG re.

Thus, a novel organoclay named porcelain-organoclay
was chemically modified using lraqi's porcelain in the
presence of hexadecyltrimethyl ammonium bromide as

organic material. lt is useful for the uptake of C(Vl).
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and the high adsorption capacity and good
reproducibiliry make it a good promising candidate
material for the pollutants removal.

EXPERIMENTAL
All chemicals, solvents, reagents used were of analytical
grade: hydrochloric acid (HCl) 37% BDH. Sodium
hydroxide (NaOH) BDH. potassium chromate (K2CrOa).
Hexadecyltrimethyl ammonium bromide Sigma_
AldrichGerman. porcelain_ rock (2SiO2.3A'ir03)
Geological Survey and Mining -lraq
The equipment's and insfruments used are, Atomic
Absorption Spectrophotometer Shimadzu AA_62 00,
Japan. Electronic balances
Sartorius Lab. CE. Germany, FTIR spectrophotometer
Shimadzu.8400.S, Japan, Mechanicil rock crusher
Japan, pH meter T.W.T Germanv. Sieves German;z,rJ\z_
Visible spectrophotometer Double beam, VARIAN
England. X- ray diffraction Shimadzu 6000 Japan.

Preparation of solutions
HVdrochloric acid lHCl) annrnyimqrl, tNT a^.r n r\r. 

^" lt -ff. v. I tt. n
stock solurion of HCI(l N) was prepared by transfering
l0 mL of concenrrared acid (l1.9 N) into t00 rnl-
volumetric flask and diluted to the mark with distilled
water. Then, 0.84 mL of stock solution of hydrochloric
acid was diluted to the mark with distillei water to
prepare 0.1N.
Sodium hydroxide (NaOH), 0.lN: (2.0 g) of sodiunr
hydro-xide was weighed in a weighJd plat and
transferred into 500 mL volumetric flask. The volume
was made up to 500 mL with distilled water. The
solution was stored in a plastic bottle.
Chromium (VI ), 1000 pg ml-r: 1000 pg ml-r stock
solution of chromium was prepared by weighing 3.727 g
of K2CrOa, dissolved in distilled water and then diluted
to the mark in 1000 mL volumetric flask. A series of
working solutions of 10, 20, 40, 60, and g0 pg mL-,
were prepared by dilution adequate volumes of stock
solution with distilled water
Chromium (lll),_1000 pg ml'r: (5.125 C) of
CrCl3.6H2O was weighed and dissolved in distilled
water to prepare a stock solution of lOO0pg ml--r ii-r lL
volumetric flask. Different concentration, o1 10, 20,40,
60, 80 anci 100 pg ml-t were prepared by transferring
adequate volumes of stock solurions into 100 mL
volumetric flask.

Preparation of Porcelain -organoclay
Preparation of porcelain-organoclay involves weighing
an amount of pure white porcelain clay then washing it
two or three times with sufficient amount of distilled
water. After that, suspended solution was filtration by
using Buchnar funnel and the residue was dried using an
oven at 200 oC for 24 hr. Moreover, the resulted ilay
was sieved using special sieves with 75 pm pore size. A
20 g of clean and dried clay was mixed with sodium
chloride solution ( I M) and srirred for g hr using
magnetic stirrer. washing the clay with D.W *uny
times is an important step To remove all chloride from

Al‐ Mustansiriyah J sci,V0127,No3,2016

the clay. However, the preparation of organoclay is the
next step after drying the clay at 200 C" and make sure
that all the chloride was eliminated by using silver
nitrate as indicator. Then, 100 mL of distiitea *ater *as
added to 4 g of cleaned porcelain clay that treated with
NaCl earlier. After that, the mixture was heated at 40-60
Co and stirred using magnetic stirrer (beaker No. l). In
Snothel beaker, 2 g of hexadecyltrimerhylammonium
bromide (HDMAB) dissolved in 60 mL deionized water
followed by addition these content to beaker No. I
slowly drop by drop with conrinuous heating. The
organoclay was stored at room temperature for 4g hr
followed by filtration and washing the organoclay with
deionized water many times. Finally, the clay was dried
at 100 Co for 4 hr. and stored in the laboraiory for the
experimental uses.

Results and discussion
The identification studies of the prepared organoclay
was performed using Fourier Transformer Infrarei
(FTIR). And X - ray diffracion (XRD). FTIR specra
of the HDTMAB Shown in Figure (l) (1465.95,
I483,3l cm'r ; are for CH3. Wtrite 1g+S .g's, zffiq.ol
cm'' peaks are related to _CHl symmetric
stretching, respectively. besides 2916.47 and 2943.47

!!'' peaks are assigned to -CH stretching band.
lnfrared spectra of natural porcelain rocks shown in
Figure (2) (3587.72 cm-r) peak is due ro srrerching
vibration of the hydroxyl groups. while multi peaks,
of 1049.31 cm-r is correspond to double bond in
Si=O group. FTIR displays different peaks Analysis
of porcelain-organoclay Figure ( 3 ) strong absorpiion
spectrum at 1039.67 cm'r is due to pr.r.-n"" of Si :
O while 1469.81, 2850.88 and 291b.40 cm-r peaks
are belong to variation -CH2 band, symmetrical _CH3
stretching absorption bonds and -CH stretching
band, respectively. It was found that organic matter
peaks are sharper than porcelain Organoclay peaks
which appeared 1485.24, 2850.gg und Zglg.40'cm-,
however CH3, CH2 and CH band confirm the alkyl
ammonium insertion in the interlayer galleries of
the rock mineral, and lower intercalation in the
interlayer galleries of the rock mineral, of alkyl
ammonium group was confirni b;, pre seirce CHr,
CH2 and CH bands
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Figure (l): The infrared speora of the HDTMAB.
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Figure (2): Infrared spectra natural porcelain
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Figure (5) x-ray of porcelain- Organoclay

Figure (3): tnfrared spectra of prepared porcelain -
Organoclay.

X Ray diffraction measurements of natural
porcelain & porcelain-organoclay
Figure (4) and (5) illustrate x- ray diffraction of
effective groups on the surface of porcelain and
porcelain organoclay and Figure(6) represents x-ray
HDTMAB. (20=30.9987, d:2. 88256 A"), this
summit back to the group Dolomite (Calcium
Magnesium Carbonate), (2O:20.7544, d=4. 27642 A")
back to the group (Silicon Dioxide) and(20=21.7272,
d:4. 08709 A") the presence of Quartz guide . Figure
(5) shows x - ray overlap of organic matter with
porcelain did not happen, because the organic matter
entered with porcelain on the amorphous form and
not in the crystal structure, for this reason, the
overlap in the crystalline does not appear.

Figure (4) x-ray'ofnatural porcelain rocks

LLLAた血 ょ
=」Figure (6): x-ray of HDTMAB

The initial experimental Chemical and physical
conditions used in this work were pH=T,concentration of
Cr{, Cr*3 were 25pg mL'r,room temperature, final
volume 25 ml, Contact time lhr,adsorbent weight 0. lg
with 75 pm particle size and stirring speed was 120 rpm.
Effect of pH on the adsorption prooess between
organoclays surface and C(VI) was examined since
it was found that pH has effect on the elecuostatic
attraction between the adsorbant and surface. This
experiment was carried out at initial conditions use
mentioned above . Figure (7) explain that the removal
percentage increases at low p H value of Cr (VI)
adsorption by porcelain organoclay. Different format
of Cr(VI) can adsorbed on the surface of the
shipment charged cationic such HCrO.. HCr2O7.
Cr2O7 and CrO.. The percentage of removal is
increasing at decrease pH = l. The removal rates more
than (99 %) by porcelain-organoclay. The rq$on
behind the adsorption of Cr (VI) ion on rhe surface
is due to the attraction electrostatic between HCrOl -

ion and the positive charge of active cite p H Value
up to 7 can prevent adsorption of C(VI) on the
surface due to increase negative charge on the
surface led to forces repulsion.

Effect of contact Time : it was studied The knowing
equilibrium time for adsorption systems give a
description of qualitative and quantitative material
for adsorption on the surface at the certain
conditions. different conract time ranging between (10
-120 min). Figure (8) displays that rhe period of (80
min) elevated removal p€rcent at more than 98%.
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Effect of Temperature: the effect of temperature
was studied ro adsorption on (Cr(VI) by porcelain _

organoclay to find out the type of adsorption is it
endothermic or exothermic. As a result the timperature
change (15,25,35 and 45) C.. It was found thc removal
ratios more than (98 %) and the process rype of
adsorption was (Exothermic).

Effect of initial concentration: using different
concentration of primary aqueous solution of (10,20,
30, 40, 50, 60 and 80) ppm at oprimum conditions the
results of this study are shown figure (g) the
influence of the primary concentration was decrease
the removal when increasing primary concentration of
Cr(VI) on porcelain-organoclay

Effect of adsorbent ouantifv' the imnaot of ,,,oic!.*
on Cr (VI) adsorption Uy por..iuin-or;;;o""tuy,';;i;;
different weighr of (0.1, 0.2, 0.3,0.4 and 0.5) g, wai
studied. during the results the percentage of removal
increased with increasing weight. The increase in the
weight of adsorbent lead tc increase in ihc niimbei.
g-f-.ggt_,.y-t-li!es- 9! !!e gyrfqge _of. adsorbent .

1∞

80

0         50        1oo

Conc.ltg L-1

Figure (10) : Effect of initial concentration
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Figure (7): Effect of pH
porcelain-organoclay
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Figure (8): Eafb-;i;f contacr rime cn Cr (VI) adsoi-ption
by porcelain-organoclay

120

100

Figure (9): Effect of temperature on Cr (VI) adsorprion
by porcelain-organoclay

The Adsorption Isotherm:
The adsorption isotherm of Cr (VI) adsorption by
porcelain organoclay at obtained optimum conditions
was studied, the results appeared an increase in
adsorption capacities of surface at equilibrium
concentrations and shape of adsorption isotherms
was (S) type on Giles 22 Classification as shown in
Figure (12) .

.! .t

C{ (.r!B /L)

Figure (12): Isotherms adsorption of Cr (VI) by
porcaline- organoclay

Langmuir, Freundlish and Temkin Isotherms
Equations of Cr (VI) adsorption on the surface of
porcelain-organoclay isotherm study.
Tablel shows the results calculated using Langmuir,
Freundlich and Temkin equations. Langmuir isotherm
describes monolayer adsorption based on assumption
that all the adsorption sites have equal adsorbate
affinity (the surface is homogeneous) and thar
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adsorption at one site does not affect adsorption at

an adjacent site .The values of the Langmuir
isotherm constants, a, which is the monlayer
adsorption capacity, and b, which a constant reiated
to the energy of adsorption, are calculated from the

slope and intercept of the plots of l/Qe versus

l/Ce respectively and the results are shown in
Figure (13). Freundlish has proposed an empirical
equation of adsorption in solution. Freundlish
adsorption isotherm equation may be derived
assuming a heterogeneous surface and is based on
the idea that the adsorption depending on the energy
of the adsorption sites. The Freundlish isotherm
constant, kf, which is the adsorption capacity of the
adsorbent, and n which is the adsorption intensity
are calculated from the slope and intercept of the
plots of log Qe versus log Ce ,respectively and the

results are shown in Figure (14).
Temkin Isotherm model Figure (15), It is a form
recent describes the adsorption of hydrogen on the
pole platinum in the center of an acid and contains
isotherm on the factor a who cares about clearly
the amount of interventions that occur between the
article adsorbent surface tune out the number of
classes adsorbent of neglecting the values low-lying
or high concentrations is assumed that the
temperature adsorption (as a function of the
temperarure) for all molecuales in the class go down
in writing instead of log with the surface coverage
which is evidenced by Timken equation is

characterized by also the distribution of a unified
energies of the link expressed the relationship.

Table (1) isotherms values of Cr(VI) adsorption
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Figure (14): Freundlish Isotherm adsorption
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Figure (15): Timken Isotherm adsorption

The final Results for adsorption study of C(VI) was
abstract in Table (2) by using three relations Langmuir,
Freundlish and Temkin.

Table (2) the Langmuir , Freundlish and Temkin
Isotherm constants for the adsorption of Cr(VI) with
porcela i n-orga noc lay.

Applications
This work included two rypes of applications :

Firstly: separation of Cr (lll) from Cr (VI) in aqueous
solutions. The work was done at optimum conditions
obtained in this study by using porcelain-organoclay as

adsorbate.
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Figure (13) Linear Langmuir adsorption
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Secondly: this method invested to remove the pollutants
from real samples of river water and tap water, the
results appears the removal percentage of Cr(Vl) from
water was more than 987o

Table (3) following shows practical applications

Conclusion
New porcelain-organoclay prepared and characterized, by
FTIR and XRD. The synthesized clays have shown an
excellent performance during the separation of Cr(VI)
and Cr(lll). The removal of inorganic pollutants and
highcst adsorption orr the surface of porcelain
organoclay was observed. Finally, the developed
methods were applied successfully for removal of
inorganic pollutants from different water samples that
collected from rivers and tap water.
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1,3-oxazole-5-one compounds (4a - b) have been prepared by cyclization of .rnpound
(3) with aromatic aldehydes derivatives. The starting compound (2) were readily obtained
by reaction of 2-acetyl salicylic acid with Socl2 which converred to compound (3) by
reaction with glycine Compounds (4a- b) and (2) were converted into a variety of
derivatives. All new compounds were characterizedby Proton nuclear magnetic resonance.t-- .., ,-.( n-NMK) , rouner transtorm infiareci spectroscopy IFTiR; anci uitravioler (uv)
spectroscopy.
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INTRODUCTION
Aspirin also known as acetylsalicylic acid [ASA], is
a salicylate drus, often used as an analqesic to relieve
minor aches and pains, as an antipyretic to reduce
fever,and an ant‐

iinflammatorymedicationll.2l.Aspirin also has
an antiplatelet effect by inhibiting the production
of thromboxane, which under normal circumstances
binds platelet molecules together to create a patch over
damaged walls of blood vessels. Because the platelet
patch can become too large and also block blood flow,
locally and downsheam, aspirin is also used long-term,
at low doses, to help prevent heart attacks, strokes,
and blood clot formation in people at high risk of
developing blood clots [3.] . It has also been established
that low doses of aspirin may be given immediately after
a heart attack to reduce the risk ofanother heart attack or
of the death of cardiac tissue[4-5] . Aspirin may be
effective at preventing certain types of cancer,
particularly colorectal cancerl6], 1,3-Oxazole derivatives
possess a broad spectrum of pharmacological activities
such as antibacterial [7-10], herbicidal tlll, anti-
inflammatoryfi2], antitumor [13].lmidazole is an
organic conrpound witlr the formula (CH)2N(NH)CH. Ir
is a colorless solid that dissolves in water to give mildly
basic solution. In chemistry, it is an aromatic
heterocyclic, classified as a diazole and as an alkaloid.
Derivatives of imidazole, called imidazoles, a common
family heterocyclic with sharing the 1,3-C3N2 ring, but
varying substituents. This ring system is present in
important biological building-blocks, such as histidine,
and the related hormone histamine. Many drugs contain
an imidazole ring, such as antifungal druss[14], nitro

iuridazolc, and the sedative midazolam[ l5] . synthcsis
of imidazole have interest due to their various biological
activitiesfi6 ]. Some of these activities were antibacterial
agents [7-20].
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Experimental

2-(chlorocarbonyl)phenyl acetate (2)
A mixture of compounds (l) (0.00lmole) and of thionyl
chloride (15 ml) was refluxed for 7 hrs., then excess of
thionyl chloride was removed under vacuum. The
precipitate was collected .which gives a yield of 7l yo 

,
(m.p,lt8-120 C"), FTIR. (v),3066 cm-r 1CHar.),Zgg5-
2867 cm't (C-H aliph),1753 cm-r ( C:O acid chloride),
1722 cm't ( C:O ester).

2-(acetyloxy)phenyllcarbonyl) amino)acetic acid (3)
Compound (2)(0.001 mole ) was added to a stirring
solution of glycine (0.002 mole, 0.159 ) and sodium
hydroxide (10 mL, l0% solution). Then, rhe reaction
mixture was shaken vigorously for I hr., and a few
grams of crushed iced distiiicri water wcrc addcti wiiir
stining. After that , the solution was acidified with conc.
HCI and the precipitate was collected and recrystallized
from toluene .(the Yield was 83 %), (m.p, 138-140C"),
IR (v), 3240-2534cm-' (Og acid),3240 cm-' 1NH;, 30+z
cm'r (CHar.), 2916-2862 cm-' icHaliph), 1735- ii25 cm'

'1C=O ester), l7l0 cm'r 1C:O acid), I658 cm-r (C=O
amide). UV.tr u" (EIOH) at (327 nm), (218 nm;. 'HNMR
(DMSO-d6) (6),2.75-2.80 ppm ( s,3H,CH3),3.6t ppm
(s, 2H,CH2), 6.96- 8.15 ppm (m, 4H, ArH). 7.75 ppm (
s, lH, NH group). I1.60-11.77 ppm (broad singlet, lH,
OH group).

2-!(4E)-4-arylidene-5-oxo-4,5-d ihyd ro- 1,3-oxazol-2-
yllphenyl acetate (aa - b)
Aromatic aldehyde (0.002 mole) was added to a stirring
mixture of compound (3) (0.001 mole) acetic acid (5
mL) and acetic anhydride (20 mL). The temperature of
reaction was increased to 70 oC for l0 min., then the
mixture was poured into crushed ice made distilled water
from and stirred for 30 min. The precipitate was
collected and recrystallized from ethanol .

4a.(p-bromobenzaldehyde)(Yield 70 yo), (m.p, , 48-50
C"), FTIR. (v), 3086 cm-r (CHar.;,2967-2858 cm'' 1C-H
aliph), 1763 cm-r ( C:O oxazole), 1708 cm-' 1 C:O
ester), 1666 cm'r 1C:C alkene), t27t cm't (C-O), g35

cm'' para substitution UV. l-,,,"^ (EIOH) at (20-s nm),
(32Onm),(335nm).

4b.(0-nitrobenzaldehyde) (Yield 75 96) , (m.p,67-69C.)
, FTIR. (v) , 3080cm-r (CHar.) ,2904-2866crn-' 1C-H
aliph) , l75lcm-' ( C=O oxazole) , l7l0cm'r ( C:O
ester) , l643cm-' (C:C alkene), l5l8 , l352crn-r(asym.
&sym. NO) , l27lcm'' 1C-O; , UV 1.n,"* (EIOH) at (203
nm), (230nm).

2-l(4 g-l -amino-4-a rylidene-5-oxo-4,5-d i hyd ro- lfI-
imidazol-2-yllphenyl acetate (5a - b)
Hydrazine hydrate (99%)(10 ml) was added to a mixrure
of compound (aa - b) (0.001 mole) in dry benzene (10
ml). The reaction mixture was refluxed for 20 hrs. Then,
the mixture was allowed to cool to room temperature and

benzene was removed. The product was collected and
recrystallized from ethanol.

5a.(p-bromobenzaldehyde)(Yield 63 o ), (m.p,222-
224C"),1.'l'IR., (v),3456, 3282cm't (asym. & sym. NH2),
3066cm'r (CHar.), 2945.286icm-' (C-H aliph), t723cm-
' (c:o) l675cm-t (c:o Lactam), rcz)cim4 (c:c
alkene), l209cm-' (C-N), 852cm-r (para substitution).
W.L."* (EIOH) at (205nm)(320nm).

5b.(0-nitrobenzaldehyde)(Yield 69 %), (m.p, 235-
237C"), FTIR.,. (v), 3458 , 3404cm'' (asym. & sym.
NH2), 3080cm-' (CHar.;, 295t, 2l34cm'' 1C-U atiptr;,
l7l5cm'r (C=O, ester),l66lcm-r(C=O Lactam),1626cm-

'1c:C alkene),1249cm-r(C-N), 1554, l3l9cm:t (asym.
&sym. NO2), UV. ),*". (EIOH) at (203nm)(3l8nm).

2-hyd roxybenzohydrazide (6)
To a mixture of compound (2) (0.01,) in dry benzene (10
ml), hydrazine hydrate (lml, 99%) was added.the
mixture was refluxed for l0 hrs. After cooling,the
prociuct was collected as yellow oily. (yield S3 %),
FTIR, (v), 34l0cm'r (OH), (3321 & 320lcm-, (NHr),
,3055cm-r (CHar.), 2987, 2845cm-' CH atiptr.;, 1608c;:'
(C=O, amide), 850 cm-' lPara substitution). UV.L'.*
(EtOH) at (203 nm), (3l6nm). 'HNMR (DMSO-d6) (6) ,
6.97-8.30 ppm (m, 4H, ArH), 8.68 ppm (s,2H, NH2),
10.30 ppm ( broad singlet, IH,OH), 12.56 ppm (s,lH,
NH)

M-Arylidene-2-hydroxybenzohydrazide (7a - c )
To a stirring solution of compound (6) (0.01 mole) in
absolute ethanol (20 ml), aromatic aldehydes (0.01 mole)
was added. The mixture was refluxed for 3 hrs., then
cooled. The precipitate was filtered and recrystallized
from appropriate solvent.

7a.(p-bromobenzaldehyde)(yield 65 oh),(m.p, 63-65
Co),(Recry. Solvent , EIOH:H2O, 3:7), FTIR. (v),
3322cm't (OH phenol), 3252cm't (NH), 3072cm:i
(CHar.), 1647cm-t (C=O amide), l62lcm-r (C=N),
856cm'r (Para substitution). UV,L'"* (ErOH) at (351
nm), (225nm).

7b.(?-nitrobenzaldehyde)(yield 70 %), (m.p, 209-
2i lC'), (Recry. Solvent , EIOH), FTIR. (v), 3479cm'l
(OH phenol), 3288cm'r (NH), 3078cm'r (Cl{ar.),
l668crn-l (C-O amide), t627cm't (C=N), t523,t344cm-
' 1NOZ, asym. & sym.). UV.),-"^ (EIOH) at (256 nm),
(3r0nm). rt-tNMR (DMSO-d6) (6) ,7.86-8.54ppm (m,
8H, ArH), 8.23ppm (CH:), 9.l2ppm (s,lH, NH),
I l.52ppm ( broad singlet,l H,OH)

7c.(0-chlorobenzaldehyde)(yield 74 o.h), (m.p, 380d
C'), (Recry. Solvent,EtOH:H20, 3:7),FTIR. (v),340tcm'
' (OH phenol), 3l89cm'r (NH), 306gcm'r (CHar.;,
l675cm-r (C=O amide), l6l6cm'r (C=N),UV,
},*",(EtOH) at (255 nm), (3l6nm). rHNMR (DMSO-d6)
(6),7.53-8.24 ppm (m, 8H, ArH), 8.27 ppm (CH=), 9.08
ppm (s,I H, NH), I 1.34 ppm ( broad singlet, tH, OH)
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2.g. Synthesis ofN-[2-(4-bromophenyl)-3-(3-
chlorophenyl)-4-oxoazetidin-l-yll-2-
hvdroxvbenzamide (8a - c)

ro miiture of phenyl acelic acid (00lmol) and

triethylamin in (40m1) chloroform with compounds (7a -

c)t0.6lmol) are slirring in ice bath and added drop wise

thionyl chioride (5ml) in 20ml chloroform then the

reaction was stining for (10 hrs) . After that the mixture

was washed with (30ml,lN HCL) and three times with

water , dried by Na2SOa (5g), recrstallized from ethanol

for compound 8b to afford the desired compounds

8a./p-bromobenzaldehyde)(yield 62 7"). (oilyt, FTIR'

r"il'izsz.rt' (oH phenoi), 3l82cm'r CNH). 306lcm '

iCHar.),I705cm'r (C=o beta lactame), lfl3cm'' (C=N)'

858",n'' (p-a substitution). W.l'", (EIOH) at (351

nm), (225nm). 'HNMR (DMSO-d6) (6),2.76 ppm (d'

CH-c=o),3.51ppm (d, CH-N), 7.53-8.04ppm (m, l3H,

ArH), 8.76ppm (s,lH,NH), 12.02 ppm ( broad

singlet,lH,OH)

8b.(0-nitrobenzaldehyde )(yield 50 %). (m p. 250-252

cil, prrn. (v), 3400c.m't (oH phenol), 3 l65cm r CNH).

l064cm'r (CHar.), l705cm-r (C--O beta lactame).

l627cm'r (C=o). l52l,l335cmr (No2, asvm & sym.)

uv.r.* iEroH) at (204 nm), (328nm) THNMR

(DMSo-d6) (6) ,2.78 ppm (d, cH-C=o), 3 68ppm

(d,CH-N) , 7.54-8.42 ppm (m, l3H, ArH), 9 l4ppm

G,lH,NH), I l.85ppm ( broad singlet,lH,OH)

8c./0-chlorobenzaldehvdeXyield 76 %), (oily). FTIR'

iul, ro t..'' (oH phenoij. 321 lcm-r (NH). 3032cm 
r

iiilar.). rz03cm'' (C=O beta lactame). I69lcm'r. (C=N ).

Lv. "U- (EloH) at ( 220nm), (27snm). |HNMR

(DMSO-d6) (6) ,2.98ppm (d, CH-C=O), 3.l0ppm (d,

CH-N), 7.02-8.13 ppm (m, l3H, ArH), 9 0lppm (s'lH'
NH), 10.26 ppm ( broad singlet,l H, OH).

Results and discussion
Schemes (t) summarized the synthesis of different

derivatives ofAspirin (l) was synthesized by treating the

aspirin with thionyl chloride to give 2-

(cirlorocarbonyl)phenyl acetate (2). FTIR , showed

increase in the frequency of carbonyl group tol753, and

another band at l'122 due to C=O of ester' Reaction of
2-(chlorocarbonyl)phenyl acetate (2) . with glycine give

( { [2-(acetyloxy) phenyl] carbonyl ] amino) acetic acid

(3).
ihe spectrum shows appearance of the new (C-o) band

ar (1658 cmr) due to carbonyl of amide and band at

li io 
"rr' 

for iC=o acid) and bands at (3240-2534 cm'r)

for stretching vibration ol (acidic OH);and band at 3240

cm-r for NH. L*(EIOH)at(218 nm) responsible for(n

- nt) transition of(N and O) atoms and at (327 nm) due

to 1r - n*;.'HNMR show the follorving signals 2 75-

2.80 ppm ( t, 3H,CH,) and 2.93-2.97 ppm (q' 2H, CH1)

for ettryl group of ester, new signal at 3.61 ppm (s, 2H)

due to N-CH2-CO, signals at 6.96 - 8.15 ppm (m,4H,

ArH) for aromatic ring, and new signal at 7'75 ppm ( s'

lH, for NH group and broad singlet at ll60-ll'77
ppm due to OH group. Compounds 2-L@A'4'
irylidene-5-oxo-4,5-dihydro- 1,3-oxazol'2-yllphenyl
acitate (ea - b) have been synthesized by the reaction of
compound (3) with only two aldehydes in acetic

anhydriae and acetic acid, the reaction proceeds by

elimination of H2O molecule. The reaction is followed

by FT-lR , the FT-lR sPectrum of(4a) shows aPpearance

of the new (C=O) band at ( 1763 cm'') and at ( I 75 I cm''

) (4b) for lactone ring which show increase of frequency

of carbonyl. band at (1666 cm'') (aa) and at 1654 cm'')
(4b) for stretching vibration of(C=C) and band at 1708

iz lTlo crn'' for carbonyl of ester group The \-.
(EIOH) at ( 2o3nm) responsible fo(n - ,t') E-dnsition of
iN uro o) ito.t -d ai ( 230 nm) due to ( r - r').The
neatment of compound (4a- b) with hydrazine hydrate

led to the formation of (5a- b).Compound (5a - b) have

been identified by IR sPectrum which shows aPPearance

o[ the new two bands (asymmetric & symmetric NH2 at

(l45G3458cmr) and (3404-1282 cm'r) for (5a) and

isu). uano at (1675 cm'i for (5a), ar l66l for (5b) cm'r)

for stretching vibration o[ (C=O lactome).The ]*.
(EIOH) at ( zb5 nm) responsible for (n .. r') u-ansition

ofN ana b) utort and ar (320 nm) due to ( r * a')
.Compound(6) have been obtained by reaction of 2'
(chlorocarbonyl) phenyl acetate (2) with hydrazine

hvdrate in drv benzene . The FT'IR shows two band

Asym.j32l ..''& ,yr. l20l cm'r for NH2 group

upi.u.un.. new (C=O) band at (1608 cm'r) due to

ciibonyt of amide and band at 34t0 cm'r for oH of
phenol . L-. (EIOH) al (203nm) responsible for (n - r'
) trdnsition of (N and O) atoms and at (3 16 nm) due to (

n - n'). 'HNMR show the signals at 6.97- 8.30 ppm

(m,4H, ArH) for aromatic ring, and new signal at 8.68

due to NH2 group and signal at 12.56 pPm ( s' lH, for

NH group and broad singlet at 10.30 due to OH group.

Compounds irf-Arylidene-2-hydroxybenzohydrazide (7a

- c )were s1'nthesized by treatment ofcompound (6) with

arylaldehyde. The FT-lR spectra shows disappearance of
the NH2 group of hydrazide and the appearance of the

new ic=ti') uina at iozt cm'r 17a1, 162? cm'r (7b),1616

cm-'(ic). (NH) bands at 3252 cm''1?a;, 328E (?b)' 3lE9
cm l and bands ar (3122 cm ' (7ar, 3479 cm''(7b)' 3l0t
cm'' 17c; for stretching vibration of(phenolic OH). L-
(EIOH) at (255 nm) responsible for (n .t n'; trdnsition,

of (N ana O) atoms ani at (310 nm) due to ( r - rr
).The 

IH-NMR for compound 7b shows the following

signales 7.86-8.54ppm (m, 8H, ArH), E.23ppm (CH=)'

9.l2ppm (s,lH,NH), ll.52PPm ( broad singlet,lH,OH),
and 7c shows 7.53-8.24ppm (m, EH' ArH)' E.27ppm

(CH=), 9.08 ppm (s,I H,NH), I l.34ppm( broad

singlet,lH.OH). Thionll chloride has been used as

cyclizing agent for cyclization of Schiffs base derivative
(?a - c) to produce beu lactam derivative (8a - c). The

FTIR soectra ofcomDounds (Ea - c) shows appearance of
new band at 1705 cm-r ,1705 cm'r and 1703 cm'rfor C=o
of beta lactam respectively . The U.V spectra of these

compounds showed the rq".. (EIOH) at (225 nm) (8a')

and (204 nm) (8b.), and (220 nm) (tc) responsible for (n

- r') transition of(N and O) aloms and at (351 nm)
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(8a.) , (328nm) (8b) and (275nm)(8c) due to ( rE - n*
).The 

IH-NMR spectrum of compound (8a.) shows the

following signals;2.76ppm (d, CH-C:O),3.5lppm (d,

CH-N) 7.53-8.04ppm (m, l3H, ArH),8.76ppm
(s,lH,NH), l2.02ppm ( broad singlet,lH,OH). 8b. shows
the following signals ,2.78ppm (d, CH-C:O), 3.68ppm
(d, CH-N) 7.54-8.42ppm (m, l3H, ArH), 9.l4ppm
(s,IH,NH), 11.85 ppm ( broad singlet,1H,OH). While
compound Sc.shows the following signals ,2.98 ppm (d,

CH-C=O), 3.10ppm (d, CH-N) 7.02-8.l3ppm (m, l3H,
ArH), 9.01 ppm (s,lH,NH), l0.26ppm ( broad
singlet,lH,OH).
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spectroscopy.

Theradioactivityintobaccoleavescollectedfrom8d@
countries after cigarette production was studied in order to evaluaG the radiological
consequences of cigarettes smoking. A total of 15 samples have been collected fot
radiometric analysis using high resolution germanium-lithium gamma specrroscopy
system. It was concluded that the activities of the radioisotopes of 2"u, 226Ra, 2'2Th 

andooK in the tobacco leaves differs considerably as a result of different radioactiviry levels in
the producing country. The annual effective dose due to inhalation for smokers (idults) for
"oRa varied from 0.48 to-1.15 pSv (average 0.84 pSv), for 238u from 0.0g to 0. lg'psv
(average 0. l3 pSv), for 232Th range from 0.r9 to o.as msv (average 0.33 rnSv), and lor
""K from 3.5 to 8.6 nSv (average 6.2 nSv). The sum of the effective doses of the four
naturally occurring radionuclides varied from 0. l8 to 0.45 mSv/y (average 0.33 mSv/y).
The maximum assessed dose arising from cigarettes smoking satisfli the public dose limit
of I mSv/y. The annual radiation-derived risk arising from smoking one pack (20
cigarettes) per day range from l,.l0-a to 4rlO'a, with a irean value of i"lo" 1i*o e*iru
cancer cases per year for each 10,000 smokers).

INTRODUCT10N
Naturally occurring primordial radionuclides of the
uranium-radium series, such as 

2lopb 
and 2lopo have long

been associated with tobacco plants Il]. Tso et al. (1966)
[2] stated that the principal mechanism of incorporation
involves root uptake from soil and phosphate fertilizers.
Francis et al. (1968) [3] suggested rhat rhe deposition of
''oPb by rainfall is the piincipal mechanism of 2ropb

entry in plants. The properties and distribution of
trichomes (hairs) on tobacco leaf surfaces suggest that
they are effective collectors of small Aitken (nuclei)
particles (<0.1 pm diamerer) by means of diffusive
deposition due to Brownian motion of the particles [1,4,
51. As about 85 % of tobacco trichomes have glandular
heads coated with a sticky exudates mixture of organic
compounds, trichomes may retain the small atmospheric
particles which are deposited on the glandular heads
throughout the period of plant groMh.

LDた J」   1

So, 226Ra 
1238U- decay series), 22tRa 

1232Th-
series) and ttK of the naturaily occurring primordial
radionuclides which are abundant in soil and in most
fertilizers (uranium-238 is associated with phosphate
fe^rtilizers [6]) follow root uptake, whereas airborne
"oPb, resides on particles <0.:, pm diameter.
Papastefanou and Bondietti [7] reported activity median
aerodynamic diameters, AMADs for 2'opb associated
with aerosol particles ranging from 0.28 to 0.49 pm,
averaging 0.37 pm, and is captured on tobacco trichomes
t8l.

The issue of radioactiviry in tobacco smoke has
received much attention in the scientific press and,
increasingly, in the medical press [9]. Besides this,
Martell and Sweder [10] reporred that radon decay
products naturally found in the environment are altered
when they pass through burning cigarettes into
mainstream smoke. Martell Il lj stated that the
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cumulative alpha-, beta- and gamma-radiation dose,

particularly that from alpha radiation, from inhaled

radionuclides deposited in small volumes of bronchial

tissue may be an important factor in the initiation of
bronchial (lung) cancer in smokers. The smokers are

subjected to alphas radiation in the bronchial epithelium

from three sources: (l) from indoor radon and thoron

decay products inhaled between cigarettes, (2) from
2loPo, 2l2Po and 2l2Bi in large mainstream smoke

particles and (3) from 2r0Po which grows from decay of
2roPb-enriched particles that persist at bronchial

bifurcations [2].
Radford and Hunt [3] at Harvard School of

Public Health (Boston, MA,) reported that for an

individual smoking two packages of cigarettes a day, the

radiation dose to bronchial epithelium from '''Po inhaled

in cigarette smoke probably is at least seven times that

from background sources. Besides, Winters and Di
Franza [4] at the Universiry of Massachusetts (Boston,

MA) much later reported that in a person smoking one

and a halfpacks ofcigarenes (i.e. 30 cigarettes) per day,

the radiation dose to the bronchial epithelium in areas of
bifurcation is 80 mSv/y - the equivalent of the dose to

the skin from 300 X-ray films of the chest per year.

Takizawaet al. Ii5] reported that the range of 2'oPo

contained in the tobacco in Japan varied from 13.0 to
20.1 Bq/kg (mean l5.  Bq/kg), 50%o of I'oPo present in

tobacco was transferred into the smoke and the other 50

%o remained in the ash and buft. One pack-a-day smoker

inhaled 24 mBqld of 2'oPo through smoking and the

annual inhalation was 8.8 Bq. Peres and Hiromoto [16]
reported that 2r0Po in (dry)-tobacco in Brazil ranged from

tO.g to 27.4 Bq/kg and 2r0Pb from I1.9 to 30.2 Bq/kg.
The collective committed effective dose resulting from

the use of cigarettes produced in Brazil per year was

estimated to be l.5xlOa man Sv, considering an annual

production of 5x108 kg of cigarettes in Brazil and the

committed effective dose of 0.16 mSv/y of cigarette

smoking.
Colangelo et al. [7] reported ''oPo in tobacco in

Argentina ranged from l0 to 80 Bq/kg and the lung dose

due to the use of tobacco varied from 75 to 600 pSv/y-

Khater [8] reported that the range of ''oPo in cigarette

tobacco in Egypt ranged from 9.7 to 22.5 mBq per

cigarette (average 16.6 mBq per cigarette). The average

percentages of 2'oPo content in fresh tobacco plus

wrapping paper that were recorded by post-smoking

filters, ash and smoke were 4.6, 20.7 and 74.7,

respectively. Cigarene smokers, rvho are smoking one

pack (20 cigarettes) per day, are inhaling on average 123

mBq/d of 2'oPo and 2roPb each. The mean values of the

annual effective dose for smokers (one pack per day)

were estimated ro be 193 and 251 pSv/y from 2'0Po and
2roPb, respectively.

Approximatety l0 L/d is inhaled through 40

cigarettes-this is about l/2000 -of the anrount of air

usually breathed per day (20 m'/d [10, l9]. Published

radiochemical data for inhaled mainstream smoke

showed on average 2roPo content of 1.33 mBq (0.036

pCi) per cigarette or 96.2 Bq/kg smoke (2.6 pCi rroPo

per g smoke) [20], with a 
2'oPb: 1'oPo ratio of 0.66 * 0.23

t2ll.
The aim of this paper is to evaluate the radioactivity

of tobacco leaves for brands of internationally produced

cigarettes collected from Baghdad's local market, and to
estimate the effective dose from cigarette tobacco

smoking from inhaled radionuclides deposited in small

volumes of bronchial tissue, which may be an important
factor in the initiation of bronchial (lung) cancer in

smokers I l].

Materials and Methods

Sampling and Radiometric Analysis
Fifteen different samples of cigarene packs

produced in the years 2014-2015 at different locations in
the world were analyzed for radioactivity using y-ray
spectrometry. The spectrometric system consisted of
high-purity Germanium-Lithium (Ge(Li)) low-
background detectors (Canberra, USA), with detector
efficiency of 30oh. This spectrometric system was

appropriate for detection of v-ray for determination of
"tU, 

2"Th, 226Ra and oK activiry contents in cigarenes
samples. The analysis has been conducted for 100 gm of
tobacco after drying in furnace at 70oC to avoid an)'

moisture adsorption. The samples were measured for
radioactivity in Marinelli beaker of I L (volume)
geometry. The collecting time for each sample was one

hour.

Effective Dose Estimate
The annual effective dose, HE (Sv/y), due to

inhalation for smokers adults is estimated according to
the following equation [8]:
HE=0.75xMTxCixF
(t)
where MT (kg/y) refen to the annual amount (in mass)

of tobacco consumed, C, (Bqlkg) refiers lo the

concentration of the i6 radionuclide in the tobacco, and F
(Sv/Bq) refers to the dose conversion factor. The factor
(0.75) in Equation (l) means that the fraction of the

radionuclide activity concentration that is recovered
from cigarette tobacco to cigarette smoke is 75 7o, as on

the average, which is partially inhaled and deposited in
the lung tissues and about 25 Yo was retained in the

cigarette filter and ash [8, l8]. The most recent dose

conversion coeflicients of the radionuclides of concern
(Sv per Bq) for the case of inhalation for adults
(smokers) are presented in Table l.

Risk Assessment
For each radionuclide, the excess cancer risk from

inhalation pathway is estimated as the product of the

slope factor and the cumulative intake. The risks
presented by each radionuclide (including radioactive

decay products) and exposure path\+'ay in a given

exposure situation are assessed separately and summed

to estimate the total radiation risk. Dose-to-risk (slope

factors) for the radionuclide of interest are provided in
Table l.
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Radionuclide
Dose conversion
factor (Sv/Bq)

Slope factor
(Risk/person-Bq)

ZJEIJ
5X10‐

′
2.5× 10‐

′

Z´ZTh
1.lX10‐

4
1.17× 10

'oRa 3.6* l0-' 3.11× 10‐
′

40K
2.1× 10‐

ソ
2.78X10‐

Al‐ Mustansiriyah」 Sci,Vo!27,No3,2016

Table l. Dose and risk conversion factors for inhalation
for adults (age> 17 years) 122,23).

Results and Discussion

Radionuclide Concentrations
The radioactivity in tobacco leaves collected from

eight different cigarettes producing countries after
cigarette production has been studied in order to assess
the radiological hazards associated with cigareftes
smoking The activities of the radioisotopes of 238U,
232Th, 226Ra and aoK in the tobacco leaves would be
either through root uptake or through the fertilizers used
for cultivation of tobacco plants in the fields.

Tatle 2 _presents the concentrations in Bq,&g of
"tU, '3'Th, 

226Ra and ooK in cigarette samples produced
in the period 2014-2015 from eight different origins. The
+ errors shown in Table 2 represent the experimental
errors of each measurement. In the cigarette samples,
226Ra activity concentrations ranged froi t to 12 Bq/kg
(average 4.5 Bq/kg), 232Th activiry concentrationrarg"d
from 26 to 52 Bq/kg (average 38.7 Bq/kg), 238U activiry
concentrations ran^ged from 54 to 142 Bq/kg (average
79.3 Bq/kg), and aoK acivity concentrarionj ranged from
523 to 1900 Bq&g (average 1061.3 Bq/kg). No
radionuclides of artificial origin have been detected in
the fifteen samples. The results showed that activify
concentrations in tobacco samples were incomparable,
reflecting their origin and the effect of fertilizers use for
cultivation in the fields. The results also show that the
actiy-r^U c^oncentrations of aoK are much higher than that
for 238U,232Th and 22uRa.

For smokers consuming one pack of cigarettes per
day (each pack contain 20 cigarettes), then the annual
consumption of tobacco by cigarettes range from 2.2 to
5.a kg/y. Taking into consideration rhe dara of Table 2
for the radionucli,je concentraiions (Bqilig) in iobacco
dry leaves and the dose conversion factors shown in
Table l, the effbctive dose arising fiom smoking one
pack of cigarettes per day is shown in Fig. l. From the
data of Table 3, it is shown that the annual effective dose
from 226Ra varied from 0.48 to l.l5 pSv (average 0.84
pSv/y), while for "tU tgrn 0.08 to 0.18 pSv/y (average
0.13 pSv/y), and for "'Th frorn 0.19 to 0-45 mSvTy
(average 0.33 mSv/y). Lowest radiation doses have been
observed from aoK (range from 3.5 to 8.6 nSv/y, average
6.2 nSv/y). Highest radiation doses arc expected for
Miami cigarette smokers (0.45 mSv/y), while the lowesr
radiation dose is exp-ected for OSCAR cigarettes
smokers (0. l8 mSv/y). 2r2Th exposure contributes about
99.7Yo of the total estimated dose due to relatively higher
dose rate conversion factor. The annual radiation-derived
risk for smoking one pack (20 cigarettes per day) range

from lxl0-a to 4rl0'a, with a mean value of 2xl0'4 (two
extra cancer cases per year for each 10,000 smokers).
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Table 2.Activi concentratlon in tobacco leave

No. Cigarette type Manufacturer
Cigarette
weight (gm)

Pack
weight
(em)

Activity concentration (Bqlkg)

utu ,,Th 226Ra 40K

1 Graven "A" Turkey 0.71 42 142±7 52± 5 12± 2 1900± 22

2 Malboro Turkey 0.67 3.4 111± 10 49±3 9rl 1812± 46

GITANES Union Europe 0.62 2.4 92±4 48±4 4土 l 1222± 14

4 Red Gauloises Union Europe 0.s5 1 86± 9 36± 4 3土 l 922± 13

Yellow
Gauloises

Union Europe 0.54 10.8 82± 7 41±6 4土 l 1052± 24

6
Royale by
(Ps) France 0.55 54± 4 26±2 2± 1 1062± 31

7 Royale France 0.56 tt.2 58± 7 31± 3 4土 l 977± 42

Aspen
(Export) Germany 0.62 12.4 62±6 29± 4 l±0 620± 21

9 Da宙doff Germany 0.35 68±5 33±2 3士 l 523± 25

10 Miami H.K.J 0.75 77±4 37± 3 6土 l 1108± 16

Elegance
(Menthol)
Slims

H.K.J 0.41
つ

一
82± 7 44±5

(+')
811± 19

12 Napoli(BBJ) Italy 0.12 14.4 72±6 38± 2 1450± 41

Pine Korea 0.66 13.2 67±5 32± 3 821± 23

14
Pine (Super

Slims)
Korea 0.39 60±4 31±2

ESSE (Silver) Korea 0.34 6.8 82± 5 41±2 3± 1 9:l土 17

OSCAR
(Nano Silver

Unknown 0.31 6.2 75±3 52± 6 6*l ll:2± 21

Table 3. Annual effective dose for smol one Dack (ZU clgarettes

Cigarettes type
Annual dose

'tu lpsry
232Th(mSV)

"uRa (lrsr) 40K(nSv)

Graven "A" 0.r7 0.43 r.09 8.r6

Malboro 0.17 0.40 1.03 7.70

GITANES 0.15 0.37 0.95 7.r3

Red Gauloises 0.14 0.33 0.84 6.32

Yellow Gauloises 0.r3 0.33 0.83 6.21

Royale by (PS) 0.14 0.33 0.84 6.32

Royale 0.14 0.34 0.86 6.44

Aspen (Export) 0.15 0.37 0.95 7.t3

Da宙doff 0.09 0.21 0.54 4.02

Miami 0. r8 0.45 t. t5 8.62

Elegance (Menthol) Slims 0.r0 0.25 0.63 4.7 t

Napoli(BBJ) 0.18 0.43 t. r0 8.2E

Pine 0.r6 0.40 l.Ol

Pine (Super Slims) 0. r0 0.23 0.60 4.48

ESSE (Silver) 0.08 0.20 0.52 3.9 r

52

|

l |
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OSCAR(Nano Silver 0.08 0.19 0.48   13.56
l0.Martell,p ,of
f^t^".1-yi 

isotopes in the etiology of the lung cancer in
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=ぅ
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I‐ V Characteristic fOr BiPbSrCaCuZnO thin fllm System

ス
“
●対 1

INTRODUCTION
Bi―based cOmpoundS are COnsidered tO bC the most

TheorY"'--iirp"t.onductivity of thin film obtained according

to inventive method greatly influenced by oxygen

a.n"i.n.y in the crystil' ln order to properly control

,uch o*yi"n deficiency in the crystal' the. heat treatment

ttp it 6tZr"*ed in an atmosphere containing 02 where

itr'p-#"aut" influnce on electrical measurement and

obtain suPer behavior'

Experimental APProch
The proc"drre that w:ls used to prepare

BiPbSrCaiuZnO thin film; target mounted in vacuum

.i"*u"t-io"m bar,and ablated frequency by a double

t.qu"n.y with Q-switched Nd:YaG pulse laser operated

.iiiz"r, pulse duration of about 7n sec and a (0'4-8)

J/cm2 eneigy density was focused on the target to

generate plasma plume' All samples were grown at an

Epti*ut di suustrite (lll) at 300"c with an oxygen back

ground Pressure of2+ l0'3 m bar'o- 
The stage of thermal treatment of the samples'

aquartz tube as a chamber that would enabled to

uin.ufing under the environment of oxygen gas flow' 
1he

*i. *ui.onnected to oxygen tube in lirst side and other

end contains three ports were connected to three quartz

tubes of bore diameter 0'5 cm 'The choice of quartize

54
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rube enable as to work at high temperature of about
l000oc .All the thin films of BiPbSrCaCuZnO , under
different temperature (820,840,860,880)"c, with the
heating rate of l5oc/min to complete the oxidation
process. Four probe dc method at low temperature was
used to measure the I -V .The probe contacted to the
surface of the samples using conductive silver paste .The
trvo inner are for voltage , The sample was fixed under
vacuum pressure of t0'2m bar inside a cryostate by using
(Edward Prinil 2) gauge, and joined to a sensor of
adigital thermometer type (RTD), Four wires have been
connected to the cryostate I - V measure have been
obtained when voltage become very littel and obtain T.
o6after that increase currnt by gratualy.

Results and discussion
trr^ L^,.^ L-^- ^a^:-J^J T C^- D:nLC..^^i..a-6
lY c lr4vc LJg(ilr dlrdlllugu r off lut DII uarl \-o!uzJrlv

thin film system at different annealing temperature
T":(820,840,860 and 880)'c to investigate relationship
current versus voltage.Figures(1,2,3 and 4) show I-V
characteristic for nominal composition
Bil 6Pbs 2Sr2Ca2Cu2.aZns.6Orc which sintereci at
(820,840,860 and 880)'c.

,  0.1  1

Currentメ′mA

a=820C

Fig。  1:  1-V characteristic for nominal composition

Bil.8PbO.2Sr2Ca2Cu2.4ZnO.6010 Sintered at 820。 C

0.02 0.04 006 0.08 0.1 0.12 0.14 0.16 0.18 02

Current.l.mA

a=840C

Fig。 2:  I¨ V characteristic for nominal composition

Bll.8PbO.2Sr2Ca2Cu2.4ZnO.6010 Sintered at 840。 C
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pauli's principle(one electron per state). Large number of
cooper pairs can populate one collective state. This state
is stable and requires some additional energy in put
(thermal energy)to be destroyed. The binding energy of
cooper pairs in the collective state rise with in creasing
annealing temp€rature.
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These Figures reveal two regions, First, the resistance of
the normal state and the second is the absence of the

resistance (super state). The first region start from
(l=0.07mA) for annealing 6=($20,840)'c and for
annealing 3=($60,880)"c starts from (l:0.09mA),
however the second region extend from I:0.05-0.09 mA
for annealing a:(860,880)"c but for annealing
a=(820,840)"c starts from 0.05-0.07 mA .

A material at the first region non obeying Ohm's law
(non ohmic conductor), where a grains reveal a metallic
behavior with increasing current, this may be due to
presence of impurities, non-superconducting grains,

multi superconducting regions and multi
superconducting phases in the sample. But at the second
region the resistance of the super grains rise very little
with increase current besides it can be described
behavior at this region (super region) based on the

existence an energy gap in what would ordinarly be a

continuum of electron energy states in a partly filled
band .This gap is created through the collective motions
of electron and hole pairs with opposite spins and

momenta. Once excited to energy states above the
gap,electrons can not decay back to their "normal
states"below it by usual means,such as loss ofenergy by
collisions with the ion cores in the crystal lattice. Thus
these electrons become free to move tkough the lattice
with out any scatlering by the ion cores.

Conclusion
From this research it can be concluded that the

electron coupling is weak and can be destroyed by
thermal motion of the lattice for this reason

superconductivity exists only at lorv curren.
The annealing plays very important to stay coupling

longer time, The electron-electron coupling results in
electron pairing-formation of cooper pairs. The cooper
paivs do not have spin l/2 and therefore do not follorv

3‐

4‐

５

６
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Articleinfo ABSTRACT
Beam transport system requires best control on charged particles beam passing

through it that means good focusing for charged particles beam.
In present work we study the effect of solenoid magnetic field distribution on charged
particles beam focusing using matrix representation method. Focusing strength strongly
affecied wiili iiiagitetic field so tlie beaiii ciiveiop. Best iocusing ubtained when rnagrrciic
field equal (0.45 kGauss).
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INTRODUCTION
Particle optical systems are usually comprised of electric
and magnetic bending elements, focusing elements, and
high-order multipoles for correction of aberrations [].
Each of quadrupole and solenoidal beam transport
system are feasible, but we will tbcus on the latter one,
trying to find the best formation to obtain the maximum
magnetic fieid strength. To be able to ciescribe the
function of different devices along the beam path.,

general relations for the motion of charged particles in
^l^^+-^-^^-^+:^ C^l)^ ^-^ -^^,.:-^l tal r- ^--l:^^.:^-^srs9uurrr4Su9trv rrglu) 4l! ltqurrLu [zl. rtl appllL4rtulrS,

solenoids are working to limit or to focus. They are also
used in plasma ion sourccs. Largc-volumc solcnoid
fields are generated by current- carrying coils (nonnal or
superconducting). Permanent ntagnets have the
advantages that do not require a current supply and
cooling [3].
For several years short solenoid lens has been used as

focusing elements in (electron, ion) microscopes and
other beam devices, due to their ability to provide quality
focusing. [4]. since the ion beam emerging fi'om the ion
source is divergent, electrostatic or magnetic lenses are
required in order to keep the ion beam within the
evacuated beam tube. Thus the lenses prevent the ion
beam from hitting and being stopped by the beam tube

walls, and help to bring as many of the ions from the ion
source all the way to the experimental setup [6]. ln a
solenoid, the longitudinal magnetic field on the axis is
peaked at the center of the solenoid, decreases toward
the ends, and approaches zero far away from the
solenoid. In contrast, the radial magnetic field is peaked
near the ends of the solenoid [7]. In general optical
elements are either magnetic or electrostatic devices
depending upon the applications. In the case of high

L^^-- 
-^---^.:^ 

l---:--- - - -,I acircr-gy ueams magileric qevices are useo, Ior iow enerBy
beams, this is not an issue and other considerations come
into play. Quadrupoles and bending magnets along with
field free drift spaces are the main building blocks of a

beam transport system. [8]. The method to study the
dynamics of intense beam in the elliptical solenoid is to
find out the transfer matrix.

CHARGED PARTICALE MOTION IN
MAGNETIC FIELD
By the nature of the cross product, the magnetic force is
vertically to the velocity of the particle. Lacking strength
extension a differential element of path length, magnetic
fields performance no work and do not change the
kinetic energy of the particle. The force vertical on the
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magnet field, that means no force extension of the z axis
due to particles transmission in this rrend with constant
velocity. Force is of constant magnitude and it is
vertically of the particle motion. The projection of
particle motion in the x-y plane is subsequently a circle

[5, 9].

SOLENOID MAGNETS
Solenoid magnets are often employed for focusing in
low energy beam ffansport lattices in the front-end of a
machine. Solenoid magnets are appealing due to their
simple field structure in idealized form [0, I l].
Solenoids are widely used to transpoft or focus particle
beams. Usually, they are assumed as being ideal
solenoids with a high axial-symmetry magnetic field
Also, it used extensively for focusing and transporting
the beams in modern accelerators [2, l3]. The solenoid
lens is available magnetic lens geometry agree with
cylindrical paraxial beams. Magnetic field is static, there
is no change ofparticle energy passing through the lens.

Therefore, it could lead to perform relativistic deriving
without complex mathematics [9]. There are three
optically important regions in a solenoid magnet. At the

entrance and exit regions the magnetic field has a radial
and axial component, except on the magnet axis [4].
The transfer matrix describe the beam transport in near
optical elements facilitates the study of periodic
focusing.

Al- Mustansiriyah J. Sci., Vol. 27, No 3, 2016

0

―(Sin0

.r1 ttrtd -r2 are the distances.
In the special Case: x1 = -x2, the equation (l) becomes;

g = yolN /(L, + 4rr1r/, (2)

The magnetic field increases linearly with current. To
calculate magnetic field at any point on the axis, the law
of Biot Savart, integrated over a circular current loop is
used [2].

B - yolrz /2(rz + xzlztz (3)

To a full understanding of the behavior of charged
particles passed through solenoid, one could be divide
the beam path to three regions each one can describe
using matrix in term of focusing strength ,t. Transfer
matrix (M) of the all solenoid is the product of three
different matrices Ml, M2 and M3 conformity to the
entrance fringe field, the constant axial magnetic field
and the output fringe field respectively [l6, l7].
M: MI. M2. M3
Where:

M2=
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Figure (l): Solenoid magnetic (a) Magnetic field lines in
a solenoid (b) Schematic of solenoid field and current

For thin shell Solenoid, the analytical expression for the

magnetic field to thin shell Solenoid is [,15, 2]: M:=

6 - tt-F+- -.:-1 o)'L J'7-" J'?-"

B: the magnetic field ( in Gauss)
/: the current .

N: the total number of turns.
L: the length.
r : the radius .
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M=
<∞く制 の:
―(COS(θ)Sin(θ )

一 (Sin(θ))2:

(COS(θ )Sin(θ )/2

(00S(θ ))2

麺 の 句
:

―(COS(θ )Sin(θ )

CSillCの
2:

(00S(θ ))2

<∞くの頭 の:

」《印 :

(COS(θ )Sin(θ)

(COS(θ )Sin(θ)/1

(COS(θ ))2

Where e :L./k and k is the focusing strength which is
k=B/(2B"Ro)2

RESULTS AND DISCUSSION
In present work the behavior of charged particles beam

passing through solenoid with radius R:20 mm,
' 
L:200mm, //=5 00 and p o= | .26 x I 0-6H/m was studied.

The current of solenoid change for range (10-i00) I,
magnetic field for these current found to be from
equation (2) as shown in table (l),which indicates the

direct proportional of magnetic field as function of
solenoid current. There is increasing of magnetic field by
increasing solenoid current.

Table (l): The values of magnetic field for different
values of solenoid current.

Also, we investigate the distribution of magnetic field
out the solenoid. Magnetic field calculated for different
distance out solenoid. At constant current, the magnetic

field of solenoid decreased as we move away from the

center of solenoid as shown in table (2).

Table (2): Magnetic field for different distance.

…

aB。の I TheDistance物 の
1               1

Focusing strength (k), beam width (X) represented by the

term n1r of the total transport matrix and beam
magnification was calculated as indicates in the table (3),

Which the behavior of focusing strength as function of
magnetic field, there is increasing in the focusing
strength of the beam with increasing magnetic field
which allowed to more control on charged particles

beam. Also shown in table the magnification of charged
particles beam passing through the solenoid as function
of magnetic field, one could be conclude that the best

focusing occur at magnetic field equal to (0.45 kGauss ).

1.330                1 0.020
0.989                1 0.030
0.670                1 0.040
0.413                   1 0.050

0.259                1 0.060
0.112                1 0.070

０

０

０

０

０

０

０

０

０

０

１

２

３

４

５

６

７

８

９

１

Magnetic Field (kGauss)

0.040

0.069

0.095

0.118

0.154

0.182

0.219

0.250

0.289

0.308
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beam oassins throueh solenoid.

Magnetic Field
B (kGauss)

Focusing Strength

k(mm‐
2)x10‐6

Beam Width
X(nlm)

Magniflcation

メ略"/Xh

０

５

０

５

０

５

０

５

０

５

０

５

０

５

０

５

０

２

２

３

３

４

４

５

５

６

６

７

７

８

８

９

９

０

０

０

０

０

０

０

０

０

０

０

０

０

０

０

０

０

１

0.439

0.548

0.656

0.768

0.877

0.987

1.101

1.210

1.324

1.432

1.548

1.643

1.750

1.862

1.971

2.083

2.209

19.824

14.031

9.247

7.110

5.733

5.618

6.107

6.899

7.906

8.738

9.677

10.313

11.108

11.866

12.196

12.863

13074

3.9648

2.8062

1.8494

1。422

1.1466

1.1236

1.2214

1.3798

1.5812

1.7476

1.9354

2.0626

2.2216

2.3732

2.4392

2.5726

2.6148

`
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1.CONCLUSIONS
Beam focusing strongly affected with solenoid magnetic
field, best control on charged particles beam required
good focusing of beam that means minimum size for
beam. Here best focusing of charged particles beam
passing through solenoid obtain at magnetic field equal
to (0.45 kGauss\.
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Influence of seed layer on morpholory and structure of ZnO nanon'ires synthesized on silicon
via hydrothermal method
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Articleinfo ABSTRACT
To study the influence of seed layer concentrations on the growth of ZnO nanostructures
on silicon substrate using hydrothermal method. Seed layer was prepared with various
concentrations of Zinc acetate dehydrate [Zn(CHTCOO)22H2O]. The growth of ZnO
nanostructures were conducted with 25mM of Zinc nitrate hexahydrate tZn
(NO3)2.6H2O],25mM of Hexamethylenetetramine[HMTA/(C6HrzNn)] and 5mM of
Polyethylenimine [PEI / (C2H5N)X] as a surfactant .The growth times were varied liom 2-
6hours at constant temperature (90"C). The influence of seed layer concentrations and time
on the resulting morpholory of ZnO nanostructures grown were studied with FESEM.
XRD was used for phase and crystal stmcture identifications. The seed layer
concentrations were found to have the largest influence on nanostructures growth
morphology and wire diameters with respect to the time.
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TNTRODUCTION
Zinc oxide is one of the most studied oxide
semiconductors and recently has anracted attention due

to the possibility of producing several complex
nanostructures [ ]. ZnO is one of the most attractive
semiconducting materials for optical and electronic
applications because of its direct wide band gap (3.37

eV) and high exciton binding energy (60 meV) [2].lt is a

suitable material for applications, such as chemical
sensors [3], gas sensors [4], solar cells, [5], field effect
transistors [6], nanogenerator [7], UV-nanolasers [8]and
photodetectors [9]. Many methods have been described

in the literarure for the production of ZnO nanostructures

such as:Vapor Solid (V-S) [0],CVD I l], Sol-Gel [2],
Microwave Irradiation [ 3]Thermal
evaporationfl4],vapor-liquid-solid (VLS) growth, [ 5],
hydrothermal[16-20). However, hydrothermal (HT)
method is more convenient over others as it is less

expensive with easier composition control, large area

deposition, and works at lorver temperatures.ZnO

nanostructures of different morphologies such as

nanowires [21],nanorods [22], nanoflowers [23],
nanosphers [24], nanoparticles [25],nanospring [26],
nanoribbons [27], nanoring [28], nanocombs [29] have

been synthesized. In this work, the sl nthesis of ZnO
nanostructures on silicon substrate by varying seed layer
concentrations and growth time using hydrothermal
method were conducted. ZnO nanocrystals were used as

a seed layer which is obtained by drop coating of silicon
substrate with zhc acetate solution in ethanol followed
by heat treatment. It is shown that the pre-treatment of
the silicon substrates coated with seed layer has a great
influence on the growth of the ZnO nanostructures. This
study was focused on the influence of seed layer
concentration and time on ZnO NWs size and
morphology.

2. Experimental

2.1. Silicon cleaning:
Silicon (100) subsrrate rvith sizes lxlcm2 u'as pre-
cleaned before the preparation of ZnO seed layers. Prior
to the synthesis step the Si substrates \r'ere sequentially
and repeatedly immersed in acetone and isopropanol
under sonication for l5 minutes. This cleanin-s step is
followed each time by rinsing the Si in deionized water
(Dl-water) and finally the substrate rvere blou'n dried
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with N2 gas using speciai gun. This cieaning step is to
eliminate organic contaminate and unwanted particles.

2.2. Seed layer of ZnO:
The seed layer solution of ZnO nanoparticles was
prepared by dissolvinglmM,5mM,l0mM,l5mM,and
20mM of zinc acetate dihydrate (Zn(CH3COO)2.2H2O)
in l0ml of ethanol for each molarity . Sonication for
lSminutes to insure dissolving of zinc acetate in ethanol.
After that, pipet was used to drop 20pL on the cleaned
silicon. Wait 20 seconds to activate the surface, and then
dip the silicon in pure ethanol for a second. Dry the
sample with nitrogen gas. Repeat the coating steps five
times. Annealing the sample in horizontal split tube
furnace (Thermo-scientificrM Lindberg/Blue MrM
1200'C Split-Hinge Tube Furnace/ USA) at 500'C for I

h in air.

2.3. Growth of ZnO nanostructures:
In the hydrothermal synthesis of ZnO nanostructures
many experiments have been carried out to reach the
^-a:-..- ^^-l:a:^-^ f^- aL^ ^..-.L^-:^ ^r l^-^ -.--^rtuPLlfllurrr uuiluluulls lur lllE 5yuultr5l5 ur lultB, StItaIl
diameters and high density nanorods. The growth
solution used in this work is 25mM of zinc nitrate
hexahydrate [Zn(N03)2.6H20] and25mM  of
hexamethylenetramine (HMTA/ C6Hr2N4) with a

volume ratio of l:l dissolved in 50mL of deionized (DI)
rvater. The chemical materials used are manufactured by
Alfa Aesar supplier/ USA with purity of 99.99%. The
prepared aqueous solution is then sonicated for
l5minutes to ensure that the precursor materials are
completely dissolved. 5mM of Polyethylenimine [PEI /
(C2H5N) y] was then added to the previous solution and
sonicated for another 15 minutes. This solution was then
transferred to 20ml volume ceramic crucible .The pre-
seeded silicon substrates were floated on the growth
solution by keeping the seeded side facing the solution
as shown in Fig. l. The ceramic crucibles with floated
samples were covered with ceramic lids and transferred
to a conventional oven held at 90'C for several hours.
After the synthesis time is t'inished the samples were
collected and rinsed well in DI -water, then left to dry in
air. Table (i) is summarized the experimental data of
ZnO nanostructures grown via hvdrothermal method.

Fig. (l) Photograph of silicon substrates with seed layer
floated on growth solution in ceramic crucibles.
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Table Summarized experimental dala of ZnO nanostructures method.

FESEM
Fig.No.

ZnO seed layer solution ZnO growth solution

Growth
timC(h)

Wire
diameter
(nm)[Zn(CH3CO

O)2・2H20]
Ethanol Chemicals and

concentrations

DI‐

water

Fig.2 5mM

10mL

[Zn 003)2・ 6H201/
25Mm,
[HMTA/(C6H12N4)〕 /

25Mm
and PE1/5Mm

50m L
2h

nm5± 25

Fig.3 10mM 2h,4h

and 6h

nm50‐ 150

Fig.4 lmM,
15mM and
20mM

6h 40‐ 80nm

3.Results and Discussion

3.1. Morphology analysis ofZnO nanowires:
The surface morphologies of the ZnO nanowires on
silicon substrate were observed by field emission
scanning electron microscope (FESEM Carel Zeiss
l530VP) operated at 30KV.Figure 2 represents typical
FESEM morphology of ZnO NWs grown on Si (100)
substrate with seed layer concentration of zinc acetate

dehydrate (smM), at $owth time of 2h, and temperature
of90"C in conventional oven in air. Large area ofgrouth
on silicon substrates, high density, vertically aligned
nanowires, with average diameters25nm. It can be

concluded that ZnO NWs can be grown at lorv
concentration of seed layer (5mM) for 2h, starting
growth at these it's enough to grow small diameter
nanowires. The average wire diameter of 25 nm was
measured.

Fig. 2. FESEM images at different magnifications
presents a typical sample of ZnO NWs prepared by
hydrothermal method at seed layer concentration of
5mM,2h growth time.

3.1.1. Growth time variation:
The growth of ZnO nanowires was studied at constant
value of seed layer concentration (l0mM) as a function
of growth time variations (2,4, and 6h), where the
gowth temperature was constant (90"C). Figure 3 shows
FESEM images of the nanowires prepared at seed layer
concentration of l0mM at 90"C , for 2h
(Fig.3a), h@ig.3b),and 6 h(Fig.3c) .Figure 3a shows the
structure starts like flower speeded on surface with low
densiry. Increasing growth time as in Figure 3b.lt can be
seen that the ZnO nanowires have tapered tips and were
vertically aligned on the substrate. So, the time
variations could reflect the growth density of the
nanowires towards the high density at long time used as

shown in Fig.3c.
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Fig. 3. FESEM images at different magnifications
present typical sample of ZnO NWs prepared by
hycirothermai methoci ar seed iayer concentratlon ot
l0mM, grown for 2h (a) ,4h (b), and 6h (c) , 90'C (insets
represent magnified images).

3.1.2. Seed layer concentration variation..
Well aligned nanowires array were synthesized by
hydrothermal method on silicon substrate that rvere
covered with pre-deposited ZnO nanocrystals as seed
layers. It is found that seed layer prepared under
different concentrations and annealed at 500"C have
great influence on the morphology of the ZnO nanowires
grown subsequently on them. Small seed layer
concentration provides a higher surface area of ZnO
because of smaller crystal size of the seed layer. The
orientation of seed layer significantly affect the
crystallinity of the nanowires [30].Figure 4 shows the
nanowires prepared at seed layer concentrations of lmM
(a), l5Mm(b), and 20mM (c) at 90"C. for 6 hours.

Fig. 4. FESEM images of ZnO nanowires on silicon
(100) substrates grown by HT method at 90oC for
6h.Different seed layer concentrations of zinc acetate
dihydrate (lmM (a), l5mM(b), and 20mM(c).

3.2. ZnO nanowires crystal structures:
The crystal structure of the ZnO nanowires was
characterized by X-ray diffiactometer (XRD I
PANalytical, X'Pert) with CuKs (),=0.154056nm)
radiation. Typical XRD spectra from ZnO nanowires
grown on silicon substrate by hydrothermal method for
growth time of 2h, 6h and seed layer concentrations of
l0mM, 20mM respectively. Both structures grown at
fixed temperature equal to 90oC. These results are shown
in Fig.5 and Fig.6 respectively. Both XRD patterns in
Figures 5 and 6, revealed a strong peaks around 20 (200)
=34.65"and 34.47o corresponding to the calculated values
for (c:5.1733nm) and (c:5.1995nm) respectively. These
are compared to the (002) spacing of the wurtzite
structure of ZnO indicating the preferential alignment in
c-axis direction. Small peak can be observed at20 (002)
around 33o are due to silicon substrate. The latticc
constants a and c of the ZnO wurtzite structure can be
calculated using Bragg's law [3 I ].

a= (tB)tt2 [], / sin ol (l)

c= tr1sinO (2)

Where 1, is the x-ray wavelength of the incident Cu
koradiation (1.540564). For bulk ZnO from the JCPDS
ciata with card number 36- 145 l, the pure lattice
constants a and c are 3.24984 and 5.2066A,
respectively. The calculated Iattice constants for the
reflection planes (100) and (002) using the relations I

and 2 respectively. The resulted calculations are shown
in Table (2),
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Table 2 Calculated lattice constant for ZnO nanowires

XRD
pattenl‐

Fig.No.

20°
(hk:)

Calculated
lattice
constants
(A)

JCPDS#36‐
1451

Fig.5

34.65° (002)
c=5.1733

a=3.2498A
c=5.2066A

Fig.6

34.47° (002)
31.89【 100)

a=3.2377

c=5.1995

Al- Mustansiriyah J. Sci., Vol. 27, No 3,2016

Fig.5 XRD pattern of ZnO NWs grown at seed layer
concentration of 10mM, 90"C for 2h.

As shown in Fig.6 ZnO wwtzite characteristic peaks
can be seen at Bragg angles of 3 L 89'( I 00), 34.47"(002),
36.37'(101) and 47.67'(102).The (002) diffraction peak
has much stronger intensity compared with other peaks.
This revealed that the nanowires were preferably aligned
in the c-axis polar direction [32].

Fig.6 XRD pattem of ZnO NWs grown at seed layer
concentration of 20mM, 90"C for 6h.

4. Conclusion
The present work confirmed that the hydrothermal
synthesis is a more convenient and cost-effective
approach for the large-scale preparation of ZnO
nanowire at low temperature. A mixture of zinc nitrate
and hexamine is the most popular precursor for ZnA
nanowires synthesis. In this paper PEI was used as

surfactant materials. The morphology and structure of
ZnO nanowires were investigated as a function of seed
layer concentration and growth time. It was found that
the seed layer concentrations have great influence on the
morphology of ZnO NWs, while the time has a lower
effect. We have found that the possibility of using this
method to grow high density and small diameters over
large area of ZnO NWs on silicon with preferred
orientation (002) along c-axis. This method of ZnO NWs
growth could be used in a large area ofapplications such
as: gas sensors and light emining diode.
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INTRODUCTION
In 1963 Levine introduced new notion of sets called
semi-open set in a topological spaces. ln 2014 J. M. J.

dehned new class of semi-open sets and gives several
properties about this set. In 2000 Ressen D. A.
introduced the notion semi-compact functions these are
the function in which the inverse image of every
compact set in Y is semi-compact set in X. In this work
we continue to study this notion by using ss-compact set
which introduced by [2]. Also we introduce some types
of these functions.

PRELIMINARTES
Definition l[l|: A subset A of a topological space X is
said to be semi-open set if there exist open set U with
UcA and Accl(U), that is UcAccl(U).

Definition 2[l: A subset A of a space X is said to be x-
open if Acint(cl(int(A))).

Definition 3[2]: A semi-open subset A of a space X is
called sr-open if for each xEA there exist semi-closed set
F such that x€FcA. The family of all s,-open subsets of
topologicalspace X is denoted by S5O(X).

Proposition l[2]: A subset A ofa space X is S5-open iff
A=U &, where A is semi-open and F1 is semi-closed fbr
each i.

Remark l: Every S5-open set is semi-open set, but the
converse may be not true, as in the follou'ing example.

Example l[2]: Let X={c U, c} and T={0, X, {a}, {a, b},
{q c}}, then we have SO(X;= {0, X, {a}, {a, b}, (a, c}},
and hence SC(X)={ 0, X, {c}, {b}, {b, c} } so S5O(X)= {
$, X) implies that {a} E SO(X) but {a}C SSO(X).

Proposition 2[2] z l*l {Ai: i€l} be collection of S5-open
sets in topological space X, rhen u{A,: iel} is S5-open
set in X.

Remark 2[2]: The intersection of two S5-open sets need
not be S5-open set in general, as in the following
example.

Example 2[2]: Consider the intervals [0, l] and [], 2] in
R with usual topology. Since R is Tr space and hence it
is semi-T,, so both the intervals are Ss-open and we have

[0, I] n [, 2]:{ I } which is not S5-open.

Remark 3:
i. there is no relation between S5-open and open set.
ii. the sets {a},{a,b}&{a,c} are open ser but nor ss-

open set.
iii. in example 2 the sets [0,1]&[1,2] are S5-open sers
which are not open sets.

iv. in discreet space each open set is Ss-open set.

Proposition 3[2]: Let A, B be rrvo subsers of a space X.
If A is S5-open set and B is both o-open and semi-open,
then AOB is S5-open set.
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Proposition 4[2]: Let (Y, T) be o-open subspace of
space (X, T). If A e S5O(X, T) and A s y then A€
sso(Y, Ty).

Proposition 5[2]: Let Y be semi-regular set in a space
(X, T) If A€ S5O(Y, T), then A € S5O(X, T) where A c
Y.

Definition 4l2l: Let A be a subser of topological space
(X, T).A point x€A is said to be Ss-interior point of A if
there exists an S5-open set U containing x such that
UCA. The set of all Ss-interior point of A is said to be
S5-interior of A and denoted by S5-lnt(A).

Proposition 6[2]: For any subset A oftopological space
X. The following statements are true:

I TL^ C i-r^-.:^.- ^a ^ 
: rlr. rrlL \)s-rrrrurtul ur A ls uis LlilrUIl Ot all J5_Open

sets which are contained in A.
2. S5-Int(A) is S5-open ser in X.
3. S5-lnt(A) is rhe largest S5-open set contained in

A.
4. A is Ss-open set iff A: S5-int(A).

Finally from (4) we get S5-tnt(A)= Ss-tnt( 55-tnr(A)).

Definition 5[2]: The inrersecrion of all S5-closed sets
containing F is called S5-closure of F and we denote it by
ss-cr(F).

Proposition 7[2[: For a subset I ot'a space X, the
following statement are true:

l. Ss-Cl(F) is S5-closed set in X containing A.
2. Ss-Cl(F) is the smallest S5-closed set containing

A.
3. F is S5-closed iff F= Ss-Cl(F). So S5-Cl(Ss-

cl(F)= ss-c(F).

Definition 6[3]: Let X and Y be topological spaces, then
the functionl X *Y is said to be S-compact (resp. S*-
compact, S**-compact functions) if the inverse image of
each compact set (s-compact set, s-compact set) in y is
s-compact set (compact set, s-compact set) in X.

Definition 7l4ll. A space X is called semi-compact if
every semi-open cove!" of X admits a finite subccver.

Definition 8[2] : A space X is calieci S5-compact ii
every Ss-open cover {Ur: y€A} of X, there cxists a finite
subset A. of A such that X: uyEa" IJy.

Remark 4[2] : Every semi-compact space is S5-compact
but the converse is not true in general, as in example
4.t.tsl2).

SOME TYPES OF SEMI-COMPACT FUNCTIONS
In this section we introduce other types of semi-compact
functions namely S5-compact, 55*-compact and 55**-
compact functions by using the concept of S5-compact
sets. Certain facts, example and theorems have been
given to explain our results.

Definition 9: Let X and Y be topological spaces, then
the functionf X -Y is said to be S5-compact function if the inversr

Definition l0: Let X and Y be topological spaces, then
the functionf X -Y is said to be Ss*-compact function if the inver

Definition ll: Let X and Y be topological spaces, then
the functionl X *Y is said to be 55**-compact function if the inve

Example 3: The identity functionl (X, Tp) - (y, To)
is S5-compact, S*s-compact and S**s-compact
functions.

Proposition 8: Let X and Y be topological spaces and
letf.X *Y be a function then

l. Every S*5-compact function is S5-compact
fi.rnction.

2. Every S*5-compact function is S**5-compact
function.

3. Every S**5-compact function is 55-compact
function.

Proof (l): Letfbe S*5-compact function, to prove/is 55-
compact function. Let K be semi-compact in y, thus K is
S5-compact set, but / is S*5-compact function, thus / -

'(K) is semi-compact in y so,f ''(f) is Ss-compact set.
Further f is S5-compact function. By the same way can
prove the other cases.
The following diagram explain the relationships of our
concepts.

/団 ＼

Remark 5: The converse of above proposition is no true
in general.

Definition l2[5]: A space X is called locally indiscrete
ifevery open subset ofX is closed.

Propositiorr 9 [2]: If a space X is iocaiiy inciiscrere then
the following are equivalent:

l. X is Ss-compact space.
2. X is semi-compact space.
3. X is compact space.

By above proposition we can make the converse
proposition is true

Proposition l0:
I. Every S5-compact function from locally

indiscrete space into locally indiscrete space is
S*5-compact function.

2. Every 55**-compact function from locally
indiscrete space into any space is S5*-compact
function.
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3. Every Ss-compact function fiom any space into
locally indiscrete space is 55+ *-compact

function.

Definition 13: A functionl X -Y ia said to be S,**-
continuous function, if/-t(K) is S,-open (S,-closed) set

in X, whenever F is Sr-open (S'-closed) set in Y.

Proposition 11: Every Sr**-continuous image of Sr-

compact set is S.-compact set

Proof: Letf.X * Y be S,+*-continuous, and K be an

S.-compact subset of X.
To show that/(K) is S,-compact subset of Y. Let W:
{Gi: ie I} be S,-open cover of/(K), since/is S,**-
continuous function, thus/-t(W) = Lr-r(Gi): ie I) be S,-

open cover of K, and since K is S,-compact set, thus

there is finite sub cover of K such that K g ui€i/''(G.)
so f (K) ef (uielf 't(Gi)). Thus/(K) e v;eif (-'(G,) s
Uiei Gi. Then / (K) g Uiei Gi. Therefore / (K) is S,-

compact set.

Proposition l2: Every S,-compact subset of locally
indiscrete T2-space is closed.

Proof: Let X be locally indiscrete T2-space and let A be

S.-compact set in X. To show that Ac open, let x€ Ac
then for each a €A there exist two open sets U,." and V"
such that x€ U"." and aE V" and U""O Vr:Q (since X T2-

space) the collection { V": aeA} be open cover of A.
Since X is locally indiscrete thus every S,-compacl is
compact. Therefore there exists a finite subcolection V.1.

Vu2,..., V* that cover of A. Let U,= U."sO U,.",O...O
U*."n thus U*€T, xe U, and U, n V: 0 thus U, n A= 0
so x€ U* c Ac. Therefore x is interior point of Ac so Ac
is open set in X, Then A is closed.

Proposition 13: Every S.-closed subset of S,-compact

space is Sr-compact set.

Proof.' Let (X, T) be S,-compact space. And let A is S,-

closed sub set of X,
to prove A is S,-compact set. Let {G;: iE I} be S,-open

coverof A; that is A I Uier Gi. thus X:Acu 1u'., G;)

Since X is S,-compact space.Then X = Ac u (UILr Gi).

Therefore A = (Ui=r Gi) that is A is Ss-compact set.

Proposition l4: Every Sr**-continuous function from
Sr-compact into locally indiscrete T2-space is S,*-closed
function.

Proof: Letfbe S,**-continuous function (rvhere X is S,-

compact and Y is locally indiscrete T2-spaces). We ivill
prove that/is S,*-closed function. Let F be S,-closed set

in X, thus F is S.-compact set, and since / is S,**-
continuous function, then/(F) is S,-compact set in Y.
since Y is locally indiscrete T2-space thus/(F) is closed

set. Therefore/is S.*-closed function.

Proposition 15: Let X be topological space and let Y be

semi-regular subspace of X. If A is S,-compact set in X,
thus A is S,-compact set in Y (where AcY).

Proof: Let A be S,-compact set in X, to prove A is Sr-

compact set in Y. Let {U1: iEI} be S,-open cover of A in
Y, thus {Ui: i€l) is S,-open cover of A in X (by
proposition 5). Since A is S,-compact set in X, then there

is I'cl, thus AcUi.1, U,. Therefore A is Sr-compact set

in Y.

Proposition 16: Let Y be a,-open subspace of X. Then if
A is S,-compact set in Y then A is S,-compact set in X
(where AgY).

Proof: Let A be S,-compact set in Y, to prove A is S,-

compact set in X. Let {Ui: i€l} be Sr-open cover of A in
X, thus {U1: i€l} is S,-open cover of A in Y (by
proposition 4). Since A is Sr-compact set in Y, then there

is l'EI, thus ACU,.,, U1. Therefore A is Ss-compact set

in X.

Proposition 17: If A is S,-compact set in X and F is S,-
closed set in X, then AOF is S,-compact set in X.

Proof: Let {Ui: i€l} be S,-open cover of AnF, that is;

AOF cuU,. Since F is S,-closed set in X, then Fc is S,-

open set, thus {U1}UFc is a Sr-open cover of A , as well
as A is a S,-compact set in X, then there is finite
subcover (Uru U2...U Un)UFc of A, that is; Ac(U1u
Uz...U Un)uFc. Then AflFSUlLrUi, thus AflF is S.-
compact set in X.
Now we study the restriction of Sr-compact function and
the composition of Sr-compact set.

Remark 6: If X and Y are topological spaces andf X *
Y is S,-compact function, then the function/la: A - Y
is not necessary S,-compact function. But if we add a

condition the remark is true.

Proposition 18: Let -/: X - Y is Sr-compact function
and let A be semi-regular S,-closed subset of X, then/la:
A - Y is Sr-compact function.

Proof: Let K c Y be S-compact set, to show that (/lefr
(K) = A n,f-'(K) is S,-compact set in A. Since/is S.-

compact function , rhus/'r(K) s X is S,-compact set in
X. And since A is S,-closed subset of X, thus by above
proposition A n /-r(K) is S,-compact set in X. Now to
prove (/ lo)-'(K) =An f ''(t<) is S,-compacr set in A.
Since A is Semi-regular thus A n/-r(K) is S,-compact
set in A (by proposition 5). Therefore/ia is S,-compact
function.

Theorem l: Let X and Y be topological spaces and letf
X - Y and g: Y - Zbe a functions then

l. If/is S,-compact function and g is S,'-compact
function. Then g"/is Sr"-compact function.
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If/is S,*-compact function and g is S.-compact
function. Then g"f is Sr-compact function and
S**-compact function.
If / is S,*-compact function and g is S.*-
compact function. Then g"f is Sr*-compact
function and Sr* *-compact function.
If / is S.*-compact function and g is S,**-
compact function. Then g.f is S,*-compact
function and S.**-compact function.
If / is S,**-compact function and g is S,-
compact function. Then g"/ is S,-compact
function.
If / is S,**-compact function and g is S,*-
compact function. Then g.f is S,**-compact
function.
If / is S,**-compact function and g is S,**-
compact frlnction. Then g"1 is S,+;-compact
function.

Definition 13 : Let X be a topological space and let W c
X, then W is said to be S,-compactly closed set if Wn K
is Sr-compact set in X for every Sr-compact set K in X.

Example 3: Any subset of discrete space is S,-
compactly closed set.

Remark 7: Every Sr-closed set is S,-compactly closed
set, but the converse is no true in general, as in the
following example.

Example 4z Let (X, T) be indiscrete space, then any
proper subset of X is S,-compactly closed set, but it is
not S,-closed set (since only S,-closed set in X is $ and
x)

Theorem 2: Let (X, T) be a topological space and let A
be semi-regular subset of X, then if A is Sr-compactly
closed set in X, then the inclusion function i: A * X is

Sr-compact function.

Proof: Let A be S,-compactly closed set, to show that i:
A * X is S,-compact function. Let K c X is semi-
compact set thus A is S,-compact set, to prove i-r(K) is
Q -namnrnf caf in A Cin^a A ;c e -^^ffi^-^tlrr nlncar{ o-+vsvvlr^Po!!,rrJUs

in X, thus A n K is S,-compact set in X. But i -r(K) : A
. .-t,--..ft K, thus i ''(K) is S,-compact set in X. And since A is

semi-regular set in X, then i ''(K) is S,-compact set in A.
Therefore i: A - X is S,-compact function.
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INTRODUCTION
Throughout this paper by mx-space we mean an m-
structure space (X, mf.Which introduced by Maki-H in
[2] the author introduce the concept m-structure (A
subfamily mx of the power set P(X) of a nonempty set X
is called a minimal structure (briefly m-structure) if S e
mx and X e mx .Each member of ma is said to be mx -
open set and the complement of an ma-open is said to be

mx-closed set .We denoted (X, mx) be the m-structure
space)also the author study its basic properties to this
concept
The author in [3] define m-compact spaces these are the

spaces in which ever/ mx-open cover has finite sub

cover. An m-structure space X is called m-continuum if
X is m-compact and m-connected.

Remark 1:
Every topological space is an m-sffucture space but the
converse may be not true in general.

Example l:
Let X={ 1,2,3} and T={0, X,{ 1},{2}} is m-structure but
not topology since { I }u{2}:{ l,2leT.

Definition l:
Let (X, mx) be m-structure and let A, B be m1-open
nonempty sets of X, then AUB is said to be m-
disconnection to X if and only if AuB=X, AnB=0.

Definition 2:
An m-structure space X is said to be m-disconnected if
there is m-disconnection AUB to X.

So m-structure space X is called m-connected if it is not
m{isconnected.

Remarks 2:
l-lf the set is both m1-open and m;-closed, then we say
that its mx+lopen set.
2- We say that mp is the discrete m-structure Spac€, rn6a
is the indiscrete m-structure space and rn6 is cofinite m-
structure space like (& mo), (R, mi,,J and (R, m"o).
3-By (-) we mean onto function.

Lemma l:
An m-structure space X is an mdisconnected if it has
nonempty proper subset which is mx-clopen set.

Proof:
Let A be a nonempty proper m-stmcture subset of X
which is mx-clopen.
To prove X is m-disconnected .let B=A', then B is
nonempty (since A is proper m-structure subset of X)
moreover, AUB=X and AIB=Q.
Since A is m;-clopen that is, A is mx-closed so B is m1-
open
X is m-disconnected.

Definition 3:
An m-structure space X is said to be m-totally
disconnected if for every pair of distinct points a, b eX
has an m-disconnection AUB to X such that a € A and b
eB.
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Remark 3:
Every discrete space is m-totally disconnected.

Example 2:
Let R be the set of all real number with discrete space,

then for every two distinct points p and q we have {p}
and R-{p} are two ma-open sets containing p and q
respectively .

Remark 4:
Every m-totally disconnected is m-disconnected but the
converse may be not true in general.

Example 3:
Consider the m-structure space .mx={0, {a}, {b, c}, X}
on X:{a, b, c} then the space (X, mJ is m-disconnected
JP4ev.

Since {a} is a nonempty proper subset of X which is m1-
open and my-closed.

Definition 4:
Let (X, ma) be m-structure space anci Y be a subset of X
then my:{UycYfuv:Ux1Y:Uy e mx} so m, relative
m-structure and the pair (Y, my) is said to be m-structure
subspace.

Example 4:
LetX: {1,2,31andletmx= {0,X, {l), {2}}
Y f {2,3}, mvr= {+, Y, {2}}
Yu= {l,2l,myz: {0,Yr, {l}, {2}}.

In a topological space the property of space being
m-totally disconnected in a hereditary property .now by
the same context we can show it in m-structure space.

Proposition l:
Let X be m-structure space and let Yc X if X is m-
totally disconnected then Y is also m-totally
disconnected space.

Prooft
Let a, b are different points in Y but YcX, then a, b e X,
which is mtotally disconnected, then there exists
disconnection AUB to X such that a e A and b e B,
sn a c AOV anrl h c ROV

But (AoY)u(BnY): (A uB)nY=xoY=Y
(A.Y)n (BnY): (AnB) n Y:O n Y=O

Thcn thcrc cxists m-disconncction AUB to Y, such that
AnY +0 and BOYI$ are ffiy-oper sets in Y.
Then Y is also m-totally disconnected sub space.

Definition 5:
Let (X, mx) and (Y, mv) be two m-structure and let
f:X-Y be a function, so X is an m-structure space and
Y is an m-structure space, then f, is m-continuous if and
only if the inverse image under f of every my-open set in
Y is mx-open set in X [4].

Remark 5:
If a function f from an m-structure space X into an m-
structure space Y is m-continuous, then we say that f is

an m-mapping for example:

Example 5:
Let a function t(X,mr)-(Y,mv) such that f(x)=x for
each xEX, where X*Q.

Definition 6:
An m-mapping f: X-Y is said to be m-totally
disconnected mapping if and only if for every m{otally
disconnected UcX, f(U)is m-totally disconnected in Y.

Remark 6:
An m- continuous image of m-totally disconnected is not
rrcL;cssary rrr- iotaiiy tiisconnecreci.

Example 6:
let I:(X, mp)+(X, m;n6) where X has more than one
point such that I(x):x clearly, I is m-continuous , then
(X, mo) is m-totally disconnected but its image (X, mina)
is not m-totally disconnected.

Definition 7:
The m- structure spaces (X, mx) and (Y, my) are called
m-homeomorphic if there exists a function f:X=+Y for
which f is an m-open mapping .ln this case f is called an
m-homeomorphism [ ].

Proposition 2:
Let X and Y are m-structure spaces and let lX*Y be
m-homeomorphism .

If X is m-totally disconnected, then Y is also m-totally
disconnected.

Proof:
Let yr and he Y with y1ly2, but f is onto m- mapping,
then there exist only two points x1,x2e X such that
(x,)=y',(xz):y2, also X is m-totally disconnected
Then there exists m-disconnection AUB to X such that
f(x'):yr and (x2)=y2, also X is m-totally disconnected.
Then there exists m-disconnection AUB to X such that
- ^A ^-l ,, ^D L.,+ A ^-l D ^-^ - 

:- v ^-r fAls^ qrru A2LUr Uut n 4rlu t) Alg lltX -UpEil 5Ct5 lll .ar altu I

is m-homeomorphism.
Then (A) anci i(B)are my-op€n sets in Y and
f(A)uf(B):(AuB)=f(X)-Y, bur f is onto function,
(A)nf(B):f(AnB):f(Q):Q such that y1e(A ), y:e(B)
Then f(A)u(B) is m-disconnecrion to Y.
Therefore Y is m-totally disconnected.

Delinition 8:
An m-mapping f:X-Y is said to be m-inversely totally
disconnected space if and only if for every rn-totally
disconnected set U in Y,f '(U) is m-totally disconnected
set in X.
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Definition 9:
Let X and Y be two m-structure spaces .An m-mapping
f:X-Y is said to be m-light mapping if f'(y) is m-
totally disconnected for each y e Y as the following
example:

Example 7:
Let f:(X, mp)+(Y, my) where my is any m-structure
space, such that (x):c for each x €X and c is constant.

rrly;= fr "rr,iri
But S and X are m-totally disconnected then ft(y) is m-
totally disconnected for each y€Y.
So f is m-light mapping.

Remark 7:
Every m-homeomorphism is m-light mapping but the
converse may be not true in general, as in the following
example:

Example 8:
Let X:{a, b, c} and Y={d, e} .Let ft(X, mp)-(Y, min6)

be m-mapping define by the following f(a)=f(b):e,
(c):d
Then f is m-light mapping, but f is not m-
homeomorphism since f is not bijective m-mapping,
since f(a):(b) but a*b.

Proposition 3:
Let f:X=+Y is m-inversely totally disconnected
mapping, then f(U) is m-totally disconnected in Y
whenever U is m{otally disconnected in X.

Proof:
Let U be m-totally disconnected to prove (U) is m-
totally disconnected.
Let y1. y2ef(U), there exist m-disconnection to f(U).But f
is onto
there exists x1,x2€U, such that (xr)=y, and f(xz)=yz
But U is m-totally disconnected, so there exists m-
disconnection to U such that AUB:U, AnB:0.
xleA and xzeB, yr:f(xr)e(A)and y2=f(x)e(B).
u:AuB - (U):f(AuB)=(A)uf(B) (since f is onto)
Afl B:$=+ f(An B):f(Q):Q- (A)n (B)=Q.
Then f is m-totally disconnected.

Proposition 4:
Let fiX==+Yand g:Y=+K be m- mappings if f is m-
inversely totally disconnected and g is m-light mapping,

then an m-mapping h:X-K such that h:gof is an m-
light mapping.

Proof:
To prove h is m-tight mapping.
Let keK but g is m-light mapping, then g-'(k) is m-
totally disconnected set in Y. Also f is m-inversely
totally disconnected, then f '(g'(t )) is m-totally
disconnected .But f,r(g'r(k)):(C"0''(k)=h-r1k;, so h is m-
light mapping.

Remark 8:
If h:g.[ is m-light mapping it is not necessary f and g
are both m-light mappings in general.

Example 9:
Let X={1,2,3} and y:ll,2l , let f:(X, me)*(X, m;,6)
and g:(X, mi,o)-(Y, my) such that g(l)=1, g(2):g(3):2
where my is any m-structure space.

Then f is identity mapping .then g"f is m-light mapping,
but g is not m-light mapping, since g is not onto m-
mapping.

Proposition 5:
L,et h:(X, mj==+(Y, my)be m-mapping, h:gof such that
each of f:(X, mj.-(Z, m7)and g:(2, mr)-1Y, my) are
m-mappings where X,Y and Z are m-structure spaces
then:
l-If g onto m-mapping and f is m-light mapping, then h
is m-light mapping.
2-lf h m-light mapping and g is one to one m-mapping,
then f is m-light mapping.
3-lf h is m-light mapping and f is onto m-totally
disconnected then g is m-light mapping again.

Proof:
l-let ye Y
Since g is onto m-mapping then there exists one and only
one point zeZ such that g(z)=y.
But h''(yF(s"0-'1y)=f '(g-'(y))=r'(g''(g(z)))=f '(z).
But f is m-light mapping, then f'12;is m-totally
disconnected in X.
Also h'16,;=g'(z), then h-'1y;is m-rorally disconnected.
So we get h is m-light mapping.
2-let zeZ, then g(z)eY but h is m-light mapping, then h'
t(g(z))is m+otally disconnected in X .

Let h- 
I (g(z)F(g"f)''(g(z))=r' G'' G(r)))=f 

I (z; (since g is
an onto m- mapping).
So lt(z) is m-totally disconnected in X, then f is m-light
mapping.
3-let ye Y
Since h is m-light mapping, so h-r1y)is m-totally
disconnected in X.
Also f is m-totally disconnected, then (h'r(y))is m-
totally disconnected set in Z.
Sut (h'r(y))=(goQ-'o)=f(f '(g-'(y)))=g''(y)(since f is an
onto m-mapping).
So g-'(y) is m-totally disconnected in Z.
Then g is m light mapping.

Proposition 6:
Let f1:X1-Y1 and f2:X2=+Y3 be m- mappings so a

mapping frxfz:XrxX:-YrxY: is m-light mapping if fg

is m-homeomorphism and f2 is m-light mapping.

Proof:
Let (y', y2)EYrxY,
So (fl x fr)'' (y,, y.)=( f''', f:'' )Cr,. r-:)= f, 

-' (), ) r f:''(y:)
But fs is m-homeomorphism, so there exist x,eX, such
that f,'r1y,;=1,-'(f,(*,))=*,
I mean (f,, fr)-'(y,, y:)=x,, f:-'():)
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Bur f2 is m-light mapping, so ftt02) is m-totally
disconnected.
But {x1}rfr-'(y,)is m-homeomorphic to f2-r(y2), then
(f, *f:)'t(yr,y2)is m-totally disconnected. So f,xfz is m-
light mapping.

Lemma 2:
Let fq:X1=+Yr and fz:Xz=+Y2 be two m- mappings.
If a m- mapping frxfz:XrxX2+{'xf, is m-light
mapping then:
l-lf fr is m-homeomorphism, then f2 is m-light mapping.
2-lf f f2 is m-homeomorphism, then f1 is m-light
mapping.

Proof:
l-let (y1, y2)eYrxY2, whereas (f,rfr)-t(y,, rr;=1f,'txfi
' )ly r, y r) =fr r(y 

r) x irt \y r).
But fr is m-homeomorphism, then there exists x1 in X1

such that f '(y')=*,
(f, x fr)-t(y,, yz)= {xr } x fr-'(yr).But fr r fz is m-light
mapping, then (f1 , fz)-'(y,,yz) is m-totally disconnected
So we get {x1} xff i(yr) is m-totally disconnected.
But {x1} xfr-'(y2)is m-homeomorphic to fr-'(yr), then f2'
t(y2)is m-totally disconnected. Hence f2 is m- light
mapping.
2-let(y3 y2)€YrxY2.
(f1 x fr)-'(y,, yz)=fr-'(y,) r, fz-'(yz).
Since f2 is m-homeomorphism, then there exists x2eX

such that fr-'(yr)=*,
So (f, x fr)'r(y1, y2):f1-r(y1)x {x2}
But f,xf, is m-light mapping, then (f1xfz)'r(yr, y2) is m-
totally disconnected.
So we get f,-'r {xrt is m-totally disconnected and f1-t(y1)
x {x2} is m-homeomorphic to f1-t(y1), then fr-t$r)is m-
totally disconnected .So fr is m-light mapping.

Definition l0:
A function tX-Y is said to be m-monotone if l'(Y) is

m-continuum for each y€Y.

Example l0:
Let f:(X, mina)-(Y, my)where X:{a ,b ,c}, Y:{x ,y},
mv={$,Y,{x} ,{y}} such that f(a):f(b):x and (c):y.

^t, . -l .
50 tor eacn x and y, t 'txl, t 'ly, are m-contlnuum.
Then f is m-monotone mapping.

Definition I l:
Let X and Y are m-structure spaces, an m-mapping
f:X-Y is m-connected mapping if and only if for every
m-comected set UcX, then f(U) is m-connected set in
Y.

Example I l:
Let f:(X, mj-(Y, m;n6) such that (x):c for each x€X
for some c€Y, then f is rn-connected mapping.

Proposition 7:
Let f:(X, mx)-(Y, my) be m-continuous function, then
if X is m-connected, then Y is also m-connected .

Proof:
Let (X, mx) be an m-connected space and (Y, my) be any
my Space.

Let f:(X, mJ-(Y, my) is m-continuous and onto.
To prove (Y, mv) is m-connected, suppose (Y, my) is m-
disconnected.
There exist U, V are rny-open in Y such that U{Q, V*$,
U0V:Q and UUV=Y.
So f r(U) and f t1V) ar€ m1-oper sets in X (since f is m-
continuous).
r'ru)n t'(v):r'(un v):f '(0)=0.
r'1u;ur'1v;:fl '(uuv;=g'(v):x.
But U*t[, 3aeU. (since f is onto)
Then fr(a1*Q+ f'1a;ef'1u) so f '(u)+0.
But V*$, I b€V, f '(b)+O (since f is onto).
r'(u)er'(v) then f r(v)+o.

So 1X, mp is m-ciisconnecteci lcontraoiction;
Then (Y, my) is m-connected.

Remark 9:
Every m-continuous mapping is m-connected mapping
but the converse may be not true in general for example:

Example l2:
Let lp: (R, mina)-(R, m.os) is m-connected mapping.
Since every m-connected set U in (R, mina), I(U) is also
m-connected set in (R, mcor) because l(U)cannot
separated by two nonempty disjoint mx-open sets.

To prove Ip is not m-continuous mapping.
Let R-{0}c R, IR-'(R-{0}):R-{0}-c(R, mina).

Since Ip is the identity function, so I is m-connected but
not m-continuous.
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Articlcinfo ABSTRACT
In this paper, we introduce the Pefrov-Galerkin method (PGM) to obtain of opproximate
solution to linear mixed Volterra-Fredholm integral equation of the second kind
(LMVFEs) via Boubaker polynomials. A comparison between the approximate solution
and exact solution has been made depending on absolute error, and for showing efficiency
and accuracy of this method, we use numerical examples.
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INTRODUCTION
Many problems in various field of science such as

physics, engineering and biology reduce to linear or
nonlinear integral equations, also these types of integral
equations are important and they can be used in game

theory, control economics, medicine. The solutions of
these problems can be obtained analyically, see [1,2].
The linear mixed Volterra-Fredholm equation
(LMVFEs), the unknown function appears to be under
integration sign or outside the integration sign, and it
may also include the derivatives of the unknown
function. To solve integral equations of this kind
analytically are very difficult in general. Thus need to
use a numerical method to approximate the solutions.
The Petrov-Galerkin method (PGM) is a numerical
method based on Galerkin method but with different nial
and test spaces[3].
We consider the linear mixed Volterra-Fredholm
integral equations ofthe second kind given in the form

u(x)=

/(x) + Iit r(*,t)u(t)dt + fi tr1x,t)u(t)ctt, t,x e

1",b1 (1)

where t,x e la,b) ,fu\ kr(x,t) and kr(x, r) are given
continuous functions and u(x) is the unknorvn function
must be determined.
We rewrite this equation( I ) in operator from as

(l- r)u@:flx) xela,b)
(2)

Or (l-(&+Kz))u(x)=frx\ xe[a,bl

(& uXx) = ['kr7x,r)u(t)dr,
x e fo, bl,

(Kzu)(x) = 1b k.7x,t)u(t)d.t,
x e [a, bl.

Many researchers studied and discuss the
(LMVFEs), Majeed and Omran in [4] were applied
Trapezoidal rule and Simpson's rule for solving linear
Fredholm-Volterra integral equation. Muna and Iman in
[5] employed Lagrange polynomials for solving linear
Volterra-Fredholm integral equation. Hendi and
Albugami in [6] adopt collocation and Galerkin methods
for solving Fredholm -Volterra integral equation of the
second kind.
A theoretical framervork for the analysis of convergence
for the (PGM) and super convergence for the iterared
(PCM) for Fredholm integral equations of the second
kind are developed in [3]. also In [3] it has been shown
that the (PGM) includes the Galerkin, collocation and
least square method. The (PGM) was applied on
diflerent equation by some authors. Khodabin and
Maleknejad in [7] were applied the Petrov{alerkin
method for numerical solution of stochastic Volterra
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integral equations. Karami in [8] employed (PGM) for
solving integral equations via Hermite. Maleknejad in

[9] used Wavelet basis in the (PGM) for solving integral
equations ofthe second kind.
'l'he aim of this paper is to employ (PGM) to solve

Volterra-Fredholm integral equations of the second kind
via the Boubaker series dehned byy(x) =
f,fv=o alBi(r),where B;(x), i = 0,L,2,.., N denote the

Boubaker polynomials, oi are unknown coefficient and

N is chosen any positive integer. i.e., we get approximate
solution of the equation (2) as the Boubaker series by
using the (PGM).
The paper is organized as follows. In section 2, we

divide this section into two subsections, in subsection
2.1, we review the Boubaker polynomials and the (PGM)
for eq.(2) . In subsection 2.2 Petrov-Galerkin method for
approximate soiution to (LMVFEs) using Boubaker
polynomials. In section 3, we will show efliciency of
this method with solving two numerical examples.

2. Preliminary
In this section the Boubaker polynomials are introduce
and Pehov-Galerkin method is discussed.

2.1 Boubaker polynomials
We follow the paper [10] with a brief review of the
Boubaker polynomials, the Boubaker polynomial are

integer-coefficient polynomial sequences which has been
associated to several applied physics problems.
The Boubaker polynomials are follows:

a, ir) =Ill]o(-1)u(";u) ryxn-?k , n ) l,
lnl _ za+((-r)n-r)
t)- 4 ,

their coefficients could be defined through a recursive
formula

b..。 =1,
われ,1=~(■ -4)′

bn,j+r =
(■ ―万)(■ ―η -1)η ―づ-4

―

bη″′
0+1)(■ ―ブー1) η―毎

2.2 The Petrov-Galerkin method for solution to
(LMVFEs) using Boubaker polynomials:
In this subsection we introduce the (PGM) for Eq. (2).

For the proof of all results in this subsection we can use

the same manner used in [3], but for Eq. (2).
Let X be a Banach space with the norm ll. ll and let X-
be its dual space of continuous linear functional . for
each positive integer n, we assume that X n c X , Y,c X' ,

and X,,, I', are finite dimensional vector spaces with dim
X, : dim I, also X ,, Y, satisry condition (H) : for each

xe Xand yeX',thereexists x,EX, andy, €Y,
such thatllx, - ,rll- 0 as n + co. when The (PGM) for
Eq.(2) is a numerical method for finding un € X, such

that
( u" - f u,,/, ) : (f, y,l for ally,€ Y,

(3)
Define, for x e z, an eiement Pn x e zi caiieci the
generalized best approximation from Xn to x with
respect to Y, ,by the equation

(x - ?nx, !,) : 0 for all yn e Yn

(4)
By using the same manner in [3] we can prove that, for
rvhich each x € X the best approximation exists
uniquely ifand only if

/″ ∩χ汁 ={0}. (5)

The sequence of projection ?n converges pointwise to
the identity operator in X (i.e. ,"i ="").
Assume that, for each n, there is a linear operator

Πη:χ.→ n With ΠnX.=4,
and satis″ ing the condition

(H‐ 1)|IX7111≦ Ci(χ n′ Πれχn):
(H‐2)‖Π

“
χnll≦ C211χ■||

Where C1 and C2 are positive constants independent of
n. if a pair of sequence {Xn } and [Y,r] satisf,, (H-l) and
(H-2), we call { X" , I,, } a regular pair.

By using the same manner in [3], if a regular Pair

tXn,Yr\ satisfies dim X, = dim I/, and condition (H) ,

then the coresponding generalized projection P,
satisfies:
(l) for allx € X, llP"x - xll - 0 as nJ oo;

(2) there is a constant C > 0 such that, llPrll < C, n =
1,2,...;
(3) for some constant C > 0 independent of n , llPrx -
rll S C!!Q,,x - rll where Q,,r is the best approrimation
from X, to x.
The Petrov-Galerkin method for equation (2) is a

numerical method for finding un e Xn such that

\un - T un,!n) = V ,y") for all y, € In
(6)

If txn,Y,r) is a regular pair with a linear operator

[n: X, * I, , then the equation (6) may be rewritten as

(un - T un ,flnx"l = (f , f]r, xr) for ail x, e X,.
(7)

Furthermore, equation (6) is equivalent to
u, - ?nTur: ?nf .

Now, assume u,, e X n ana [b7]1 , is a basis for Xn (trial

space) and fbi]f=, (test space) is a basis for y,.

Therefore the (PGM) on [a,b] for Eq. (2) is

for all χ.∈ χn,

for all χ.∈ X7t,

■
ス
υ

開
ｙ
缶

〓ら

ｌ

ｔ
((-1チ・2

り
L晉 =1(_っ

≒井.(._の

and Bo(x) = l. Alternatively,
three-term recurrence relation
β凛+1(X)=X3m(X)-3,ュ _1(X),  m=2,3,…
whcrc BO(x)=1,Bl(x)=x,B2(X)=X2+2.

The ncxt seven members of this polynomial sequence

are:

B3(X)=X3+x,B4(X)=X4_2,B5(X)=X5_x3_3x,
B6(X)=X6_2x4_3x2+2,B7(X)=X7_3x5_2x3+5x,
B8(X)=X8_4x6+8x2_2, B9(x)=X9-5xフ +3x5+10x3
-7x.

if n euen,

if n od.d,
they can be expressed by a
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(un― Fu.′ ゎr)=(ノ′bl〉 i: 1,.. ,n

(un- (&* K2)un,bi)= ff,bi) i: 1,..,n

Let u, (x) :Xi=, a1b1@). Then equation (2) leads to

determining lar, a2,.. ,a,) as the solution of the linear
system

{'[ ,^r*ro* - J' [' k,(x,t)u-(t) dtdx

tl ro ro

* fo ['pr(*,t)u^(t)dtd 
)

)o Jo 
'' .'j"

fb
= J,f?)ti@)a* i

= L,,.,n

= Io" f{*)ti{x) dx, i ='t,...,n
(8)

The (PGM) using regular pairs {X , ,Y,l of piecewise

polynomial spaces are called Petrov-Galerkin element.

Now define

Then Eq.(8) is equivalent to

i = 1,,..,n

Remark2.2.l:
l- The orthogonal complement in Banach space of Xn to
be a subspace of the dual of X' defined similarly as the

annihilator( kreyzig [1 l])
X* = {y e X',Yxn e Xn,y(x) = Q}.

It is always a closed subspace of X'.

2- when Xn L Yn if y,, n Xd + 0 thus not exists
generalized best approximation by eq.(5) so {Xr, }'r} not

regular pair. And we follow Xj the annihilator of
Xn in X. to satisfies condition (5), (H-l) and (H-2).

Definition2.2.l(Projection): let X be finite dimensional
vector space and Xn subspaces such that ?n: X --> Xrthen
?, has the following properties:
l- ?,, is idempotent (i.e. 

":= "").2- ?" is the identiry operator I on Xn Yx e X, ,

?nx = x.

PROPOSITION2.2.I: Suppose that there is a linear
operator fln:Xn '-+ Yn with fln X, = Y, and

llx"ll < Cn (x,, fl, x,,)'' for all x, € X,,
where the constant C o > 0 may depend on n but not on
x,,. Then, equation (5) holds, and thus, every x € X has a
unique generalized best approximation from X, with
respect to fn.

Remark2.2.2: if X is Hilbert space two subspace
sequence Xnand Y, we gel
l- X' is identified to be X via the inner product (i.e.
Xn,Yn c X).

Y9 e Y"\.
Then we get two condition
Y,n X* ={0} and X,O Y,1 ={0}
3-form a regular pair {X", In} if and only if ?n
converges pointwise to the identity or is uniformly
bounded.
4- Numerical result:
In this section, we present four different examples for
performance of the Petrov-Galerkin method to show
efliciently and accuracy of this method.

Example l: Consider the LMVFIE of the second kind
given in the form:
u(x) = (cosx - 1)x2 + (2cosl - cosx-sinl - 1)x

+ 2sinx + ['6, - t)u(t) d.t
Js

fr+f (xr+x)u(t)dt,
JO

for which the exact solution is u(x) = sin(x). Table (l.l)
and (1.2) show that the approximation and exact by
using Petrov-Galerkin method with n = 5,6
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.fb f' . \ 2- an orthogonal complement is a special annihilator,
b1@)bi@)d* - (J, 

),or{*,t)bi(t)biG) 
dtdr 

I tnnere.by dJfinition, the annihitator xn' in inner product

fb Fb r space x
*l Ikr(x,t)biG)bi@)dtdx) | x*=9€X',Yx€xn,v(x)=Q),

Jo Jo ) Similarly, we define its annihilator YnL = lx e X q(x) = 0
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Tabに (1.1)

Petrov-Galerkin method with n :
χ The exact

solution
PG
approximation

Error:lu -
u-l

0 0 0.0000134 .335c-005

0.2 0.1986693 0.1986809 155e-005

04 0.3894183 0.3894291 .075c-005

0.6 0.5646425 0.5646553 .283e‐ 005

0.8 07173561 0.7173672 108c-005

1 0.8414710 0.8414841 309c-005
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Figure 1.2 shows both the exact and the approximate by
using Petrov-Galerkin method with n: 5.

Figure 1.2 shows both the exact and the approximate by
using Petrov-Galerkin method with n = 6.

Example 2.' Consider the LMFVIE of the second kind
given in the form:

u(x) -- 2 - 2xe2 - 2x3 e' * 2x2 e' - 2xz - e'
aX

+ | 2(x2t+1.)u(t)dt
Jo
.2

+l xG+1.)u(t)dt
Jo

for which the exact solution is u(x) : sin(x). Table (2.1)
and (2.2) show that the approximation and exact by
using Petrov-Galerkin method with n = 6,7.
Table(2.l) with n:6

―◆―Exat

―
Attα

‖∝6ab

.2)with n=6

χ σαα
　
″θ

物
勧

PG
approximation

Error:lu -
u-l

0 0 -0.0002441 2.441e-004

0.167 0.1658961 0.1656494 2.467e-004

0.333 0.3271947 0.3269043 2.904e-004

0.5 0.4794255 0.4790649 3.606e-004

0.667 0.6183698 0.6179199 4.499e‐004

0.833 0.7401769 0.7396240 5.528c-004

l 0.8414710 0.8406982 7.727e-004

χ The exacl
solution

PG
aoproximation

Error=lu -
u-l

0 1 1.0000458 4.578c-005

0.333 1.3956124 1.3956318 1.937e‐ 005

0.667 19477340 1.9477386 4.606e-006

1 2.7182818 2.7182636 1.820e-005

1.jjj 3.7936679 j /ソ j01/Z 5.065c-005

1.667 5.2944901 52943611 1.289e‐ 004

2 7.3890561 7.3888187 2.374c-004
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Figure 2.2 shows both the exact and the approxilnate by

using Pctrov― Galerkin nlethod with n=6.

TabL(2.2)

Petrov― Galerkin nlethod with n=7

02  01  00  03   1   ・2  14  16  13   2
:1■

“

ab

Figure 2.1 shorvs both the exact and the approximate
using Petrov-Galerkin method with n = 7.

Conclusions:
l- To get the best approximate solution for (LMVFEs),
we take more form from the Boubaker expansion of the
function, which is the truncation limit N must be chosen
large enough.
2- Suggested approximations by using Petrov-Galerkin
via Boubaker series is very attractive and contributed to
solution (LMVFEs) to get good agreement between
approximate and values in the numerical examples.
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Articleinfo ABSTRACT
G tt ir p-upe., *e derive a new conjugate gradient method expression of the

assumed that thedenominator gl*rGo o. [n derivation of most CG- method

objective function is quadratic, therefore we begin with strictly conv€x quadratic function,

*J huu" proposed a new CG- method based on the quadratic model, and show that our

method ut*iyt produces a descent search direction and converges globally if the Wolfe

conditions u." ruiirfi"d. Numerical results indicate the efficiency of this method to solve

the given test Problems i,a)Lilt

t.I;i 
"t' 

e Js L^s., 
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1. INTRODUCT10N
We consider the foHowing unconstrained optinlization

problem:

minimize/(χ),X∈ Rn     
……….(1)

″
γ=箭

=gr.lgl・
1

grgl

where /: R' -> R

gradient method for :

of the form

xk*t = xo * dodo ,

is smooth function. The conjugate

solving (1) is an iterative method

.(2)

Proposed by Dai and
Yuan(1999),

Proposed by Fletcher and

Rceves(1964),

Proposed  by  Hestenes

and S● efe:(1952),

Proposed   by   PolJ(,

Ribiere  and  Polyak

(1969),

Proposed  by  Liu  and

Storey(1991),

Proposed  by  Fletcher

(1987)

ぽ

where d1>0 is the steP size and the

d is defined by

dr*r=-gr*r*fodo

where g1 denotes Yf(xo) and Po

general function, different formulae

different conjugate gradient methods.

formulae for Po are as follows :

search direction

..........(3)

is a scalar. For

for p* result in

The well-known

βだ =舞

〆
R=gll乃

だ 一
需

gIIig々
,l

‐
grグ.
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″牲mを =舞却け…・助
where ν:=χ .:一 χl and ′∈ Io,∞ ) c11卜hal

where /, = g**r - g*. The details of these methods

can be found in 12,5,7,8,9,67 Recently, Dai and Liao [3]
proposed two related conjugate gradient methods. For

these methods, pr is chosen as

β′ι=
s[*t1r -N*)

。
(4)

ッrグた

for all χ∈R′ ,where G∈ R″
×″

is a positivc dcrlnite

matr破 and b∈ R′ .The parameter,βた,in the linear

COniugate gradient method is given by

ん =舞

and the step size 
lo 

b".orn", the exact one dimensional
T,

minimizer (Ladt =0;, fo, more details can be
found in [111.
Let the function f(x) defined by :

.f(*) = L *' G * 
..........(ro)

Clearly, the explicit expression of step length 
al 

(exact
step size) is :

_ _ sfdnwk - d[Gdn

So,、ve can obtain

/(χ +々1)=: χr+lGχ +々l

=: (χ″+α ″グル)rc(χ 々+α ヵ
`

=:χ IGχ 々

/(χ +々l)=/(χ セ)一
:需

√(χた+1)~/(χ た)=―
霧

… … …(9)

1(grグ )々2 (12)

2 dl'Gdk

1ヽリ ノ

convergence of these methods was demonstrated
assuming that the line search satisfies strong Wolfe
conditions. Dai and Yuan [4] presented a hybrid
conjugate gradient method,

ppyHs = mzx { o , *in lB{t ,p?r l:..........(6)

and proved that it converges globally. Yabe and

Sakaiwa provided a modified DY method as follows :

p?, =4!&", rr*r = y[ dr *,o*d1 d[t ..........(7)rk+t lulu*

0r = 6(.h - -fr*r)+3(gr*r + g r)r vr, t1, ) 0,

and lto is an arbitr4ry vector satisfying v'o'uo * 0 , for

more details can be found in [0].
In this paper, we present a new guaranteed descent CG-
methods , and assuming that the line search satisfies
standard Wolfe conditions. This paper is organized as

follows : [n Section 2, we propose two new nonlinear
conjugate gradient methods and present a new algorithm.
In Section 3, show that the search direction generated by
this proposed algorithms at each iteration satisfies the

descent condition. In Section 4, we establish the global
nf tha mothn,{ Th^ ^.-li-i--.., -,,--.;^.1wvrrrwr6wrrw! vr.rre rrrvrrru yrvrrrrr.rrqrJ

results are contained in Section 5.

2. New Nonlinear Conjugate Gradient
Formulas:

The linear conjugate gradient method minimization a

strictly, quadratic function, defined by:

GI,J i'グ『Gグた=―

Since, vo

dlGvo

(14)

/(χ)=:χ「G十 わ7

=χたJ― χヵ=αた4 then:

α々 (gIグ1)2~~2に
+I― ん) (15)

nonlinearTherefore, we can define a new denominator
conjugate gradient methods as follows :

.(8)

Ｏ
Ｏ



α々 (gIグた)2グ
f｀
Gソ  々=  ζ々+l

~2幌
―ん.)

(16)

(16) and (9) we define new formula denote by

gttlgヵ +l

ζ々+1

To create algorithms that has global convergence

properties, we modify the above formula as follow :

gi+1λlgl+l

輸
げ
　
ず

謬 =扁蒲 鵠

Step 3。 Lhe search.Compute αl+l>0
Wolfc line scarch condition

/(為 )一 /(為 +α14)≧ ―δα々gr4

g(χ +々α 4々)r4≧ qr4

Al- Mustansiriyah J. Sci., Vol. 27, No 1,2016

… … …(17)

satis$ing the

Now we have the following theorem, which illustrate
that the new conjugate gradient method can guarantee

the descent property with the Wolfe line searches.

Theorem (3.1):

Suppose that dt in (2) satisfies the Wolfe conditions

(19) and (20), then the direction 4*r given Uv (3)

with (18) is a descent direction.

Proof:

Since do = -go, we have g[do =-llgrll' 
= 

O.

Suppose *at g[dr < 0 for all t en. Inequality (4)
ensures that

E _ar@[dr)' -o*G[d)'{*r=ffi= _ ..........(2t)

Since a* G[dr)' *d -2 6rv[g, are positive then

€r*, > 0. ttrus, we have 0, =llsrull' l4r*, > 0. Ir
g[udr s o, we get

8[*rd **r = g[*r( - 8t*r + g*g[*rd *
………(22)

≦―
llgl+112く 0

g g[*rdr ro, o, €r,,2dlyr = gludr-s'o'do

and s[dr'0,,r" Iind that 6r*12g[*rd*, and

n"n"", 
g[,,d, I 1r.r' I 

. so, we have

g[udr,, = g[a(- gr', + 1rg[ud*)

… ……(23)

到鍋『+早螺

… … …(18)

2.1. New Algorithm :

In this section, we give the specific form of the proposed

scaled conjugate gradient method as follows.

Algorithm 2.1 (The new method)

Step l. Initialization. Select x, € R" and the

parameters 0 < d, < 52 <1. Compute

"f 
(*r) and g, . Consider dr = -Br and set the

initial guess dr =llllg,ll

Step 2. Test for continuation of iterations. If

lls*.,11 
< 1o-6, then stop'

(19)

(20)

and update the variables xk*t = xk + dkdk.

Step 4. 0r conjugate gradient parameter which

defined in (17) and (18).

Step 5. Direction computation. Compute

d**r = -gr,r * qodo.lf the restart

criterion of powell 
ls'o,,,srlaO.r1ls*.,11',

is satisfied, then set d**r=-gr,r

2. otherwise set ,t = t + I and continue with step 2 .

3. Descent property :

4. Convergence analysis :

ln [I2l throughout this section we assume that / is

strongly convex and Lipschitz continuous on the level
set

Io = {x e R" : f(x)< -f(xol}........fr01

Assumption A : This is, there exists constants ,tl > 0

and Z such that
And

≦卜+弊]に
酬2

<卜 1+1lgl+l12=0.
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(v/(,) -vf 0)'(* - y)> pll* - yll' 
..(2s)

And

(v/(,) -vf 0)< Lll*- yll'l r u ...(26)

for all x and y from Io.
The following Lemma is the result in [2,11] for general
iterative methods :

Lemma (4.1) :

Suppose that Assumption A is satisfied and

consider any method with Eq. (2) where do satisfies

eqs. (19) and (20).rhen,

$ (e[do)' . -Lt t - t2
k=t lldkll ......(27)

Assumption A and Lemma (3.f) lead to the following
lemma. This lemma is immediately obtained by using
the result in [11,12]. We include the proof here for the

sake ofreadability.

Lemma(4.2):

Suppose that Assumption A hold and that Bo satisfies

o< B, 
'g[*;dou' x gldo ......(2g)

Then, the (xo) generated by Eqs. (2) ana (3) either

terminates at a stationary point or converges in the sense
that

鳳 httgκ l=0 (29)

We considcr the case whcrc lg々
|≠

O fOr anた ∈′7.

From Eq.(4),wc haVeグ +々1+g々 +l=βヵグ々 , fOr

allた ∈″,which implies that

lグた+1112+|lgた +1112+2グ ragた +1=(βん)21グた|12

_(30)

The condHon ofん ゾeHS that,おr Jl力 ∈′
,

Assume that there exists cl

for all ,t e n . Then, we have

> 0 such that llg- ll = 
r,

… … …(33)［一イ
<

Wllich implies that

*3 (sI d o)'L ,,- a = "o ..........(34)
k=t lldr ll

This contradicts Lemma 4.1. Therefore,

tim infllsr ll = o nora'.

Now, we shall present the convergence analysis of
Algorithm:

Theorem (4.3):
Suppose that Assumption A holds. Then, Algorithm
either terminates at a stationarv ooint or converses in the

sense that

Proof:
In equality

ken.
1o*r' 0

り里httgた‖=0

(4)and Theorem(3.1) mean that, for all

Hence, we get fro r0 for all k en. Moreover, by

Theorem (3.1), we have that, for all k e n .

85

‖412≦皆恭+粽
)+粽

+
(ィ &)2

粽磯
ド
発)2

<

..(31)

3tHence,、 ve g{

≦す
1共

「

111gた
|lι …(32)
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The defmHon of search dttec● on and Fom」a(18)

cnsure that

a+1-gλ lグた≧グry々 ―gλ
lグ々

=gル lグ
―々grグ ―々gユ

lグた

=―grグた>o
.(36)

g'**rdou =- g[*tgur+ 00T'r,trdr

= Gir*r + E'o,ud)0r, """""(37)

and hence, for all k en,

0<ん =軍二互
≒準号

「

≦
―gl+′

1+lλlグル+l
―gi+[1グル ―girθ犠

… .(38)

These facts guarantee that p o satisfies the condition in

Lemma (4.2). Therefore, Algorithm globally
convergence.

5. Numerical Results :

This section provides the result of some numerical
experiments. A comparison was made between new
conjugate gradient algorithm and the DY-Algorithm.
Both algorithms are implemented in Fortran. Test
problems are from Il].
We have selected ( l5) unconstrained optimization
problems in extended or generalized form, for each test
function , we have considered numerical experiments

with the number of variable .l/ = 100 , 1000.

We use the inequality llgr.,ll< l0-6 as the termination

condition. The test results for both algorithms with the

Wolfe line search 4 =0.00t and 6z=0.9 was

obtained and summarized in Tables l, where each
column has the following meanings :

Problem : the name of the problem.
Dim : the dimension of the problem.
NOI : the number of iterations.
NOF : the number of function evaluation.
F : If NOF exceeded 2000 then denote F.

ξ々+l

rison of methods for n: 100

86

βry   l βrや

N∬
I  I Ntt N° F

″埋

NOl NOF

IT「 :摯:1,Ⅲ

'‐

り

'

18 34 34

Extё tlded BI五
‐
lc 14 27 26 26

,bel:'t1lrat贄
０
０ 125 110 l10 171

Ex,デー
,,10SelbrOC卜 (CUT助 40 И

” 43 84

|“it,IlilledlTttdiagon.11 10 21 10 21 10 21

19en,111iZ911Tridiag()na1 2
40 61

”
”

‘
υ 43 68

Extcndtd ‐、v6od   ヽ′00DS
rCllTFヽ

59 25 47 59

IQι
lllllti10'1 ０

フ 144 79 152 97 152

Qualll綺OQ碑 l11 105 1163

IEitOided Hilnlllelblau 10 19 10 19 10 119

Broyden Tridiagonal 30 47 29 1 29      1 53

Tridiagonal Pcrtu rbed
Orr;rtlr:rtie

106 166 108

“

7 1Ю 8 167

|

Generalized quartic t3Q2 60 43      1 56

Extended BIock-Diagonal IlD2 12 16 11   120 ll   1 20

IDENsCHNCI(CUTE) 26 24 26

Total 648 1059 660 lH6 686 1118
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of methods for n=1000

6. Conclusions and Discussions :

In this paper, we have modified DY-CG algorithm to

nrake if more stable, by modi$ing the parameter p 
o .

The new version satisfies the convergence property of
the standard CG-method and numerically exceeds the

standard DY- algorithm. However, proposed a new

nonlinear CG- algorithms based on strictly convex
quadratic function defined by (10) under some

^--,.,-^+i^-. rLa na',.1-^.ithm horra haan chnrrrn fn hpsJJsrrrPlrvrrJ 4r5vr r.rrrr.

globlly convergent, functions and satisfies the descent
propeffy. The computationai experiments show that the

new kinds given in this paper are succcssful .

Tables (5.I) and (5.2) gives a comparison between the

new-algorithms and the Dai and Yuan (DY) algorithm
for convex optimization, this table indicates, see Table

(6. I ), that the new algorithm saves (1 0 - I 1)% NOI

and (10 -ll)% NOF , overall against the standard Dai

and Yuan (DY) algorithm, especially for our selected
group of test problems.

87

Test
I'roblems

βF)・ β〃 β¥や響

Ю
ＯＦ

一
Ｎ

Ｎ０

０ＦＮ

NOI NOF

Trigonometric 38 ′
υ 36 66 59

Extcnded Bea10 26 12
う
Ｚ 25

Perturbed Quadratic 393 629 285 450 315 489

Irtended Rosenbrock (CUTE) 39 40 89 37 76

Ertcnde d Tridiagonal I 29 26 26

Generalized Tridiagonal 2 64 101 49 79 56 89

L、 tcndcd  VVood      ヤV00υ b

(CUTE)          .
26 ＾

Ｚ 49 く
争

Quadratic QFI 358 553 336 515 330 507

Quadratic.QF2 493 767 431 679 364 569
~面

而

`a ni面

hitibliご
つ
´

う
ι 10 19 22

Brol'den Tridiagonal 37 62 37 62 59

Trirliagonal Perturbed
O u ad ratic

362 564 つ
４ 314 491

Generalized quartic GQ2 56 32

Extcndcd Blol卜 ‐piagol111,p2 12 12 23 12 つ

“

DENSCHNc(CUTE) 26 26 26

Tё thi 1920 3066 1659 12673 1614 2577

New Algorithms
oLlllSO

with Pk
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The main contribution is a Branch and Bound (BAB) algorithm to find optimal solution.
The BAB method uses dominance rules to reduce the number of sequences that must be
considered. Since this problem is Np-hard, we propose Tree Type Heuristic (TTH)
Method and Variable Neighborhood Descent (VND) algorithm to solve the problem
efficiently. Also we introduce some special cases of the problem to find optimal soiuticn.
We discuss and modi$, algorithms to find optimal and near optimal solutions to our
scheduling problem. The exact algorithms produce optimal solutions, but its running time
cannot be bounded from above by a polynomial in the size of an instance for Np-hard
problem. Approximation algorithms produce solutions in relatively little computation
time, but their solutions need not be optimal. Computational reiults show ihat the
approximate algorithms (TTH and VND) are able to solve instances of our problem for
large sizes.

tardiness(1.e.tO minimize the Multiple Ottect市 e Function(MOF)deined by Σノ0+
らαχ+Lαχ).

ひjと´ヨ|」■劇 6ヽしもし渉 ¨ ■1ェツ|`oヽ ‐1‐ ■1● 出り。1ヽ、ふ|ヽ ひ
L1c1 +Euror*L,J. La-i!r qirralr ;u'':.i.lr"r-2i*iltiuu)Jsi:JslJ-,Fr-,si:slslr -r,^,jil.''r,i1..,1 BAB q+ .&Yl J-lt rt+*) BAB +fiJr-e g;iilr i:.j'1r_n'r' 4++jt l-i:.aL- 6K .(T_o,
Es-.,psl r\p-fi3rd fr c;. t:ilt*(-)l Lq ._,rtj.)t drjt.r-F r-ll .,,rJ,,rjll L>,,U^tf uc djli:l it*rji ;G
&!t (.J-tt r\ey I.IIL"J i*tslt ,:)tJt ,_u"+ L:.ri dll.rs 6pri<l affir ,J.: VNID lrjJtj-: TTH a+-rt

.klliJL.j BAB a+j-,rlF .tiJ{* i.J3'.t *liJt u^ e+_,rlt .UJf: ,p.lt djlJt :t;;) cL-,.j_2t3s UJJTJ u^iiu
NP-hard ilLJ lU' ,.*- os r3r-Jl 6:r,i. i!-lr,rL!r LJF .+r-i rtS+ V .:i1 et:.j t*:s.!J ,.p. 6A
+t"'-tt e6l .-l3. uJS5 ol e-,,1: )_ktA uSJJ ,t;+"j LJEI q,r.l* c,6* dAlr i,ri; *r,1 JU.rr'r.

.6 15..+Jr 11i,., tt 6y1= d- *,L (VND: TTH) i+_,FJr .:!-i_.rlFt 6rJi a;i

L) たs」   |

I.INTRODUCTION
f)ttr [\zirrlfi-6hientiva eihdl^ I\r-^l^i-- c^L^J..t:-^rYrqvtllll! otrrguutlllB
(MOSMS) problem can be described as follows: a set of
n jobs lV = ii, 2, ...,n' are availabie tbr processing at
time zero and each job 7 requires processing during an
unintemrpted period of given length p1, and, ideally
should be completed at its due-dare d;. Given a schedule
(7,2,...,n), then for each job 7 we calculate the

completion time Q : ZL=rpL such that no two jobs
overlap in their execution, the earliness and tardiness of
job 7 are defined by Ej = max[d1 - Q,O] and t =
max{q - a,,o}; correspondingly, a job 7 is called earty
if it is completed before its due-date and tardy if it is
completed after its due-dare. If a job 7 is completed
exactly at its due-date, rhen it is called just-in-time (JIT).
The objective of the problem is to determine feasible
schedules with minimum sum of the total flow times,

ruraximurrr eariiness anci maximum tarciiness of the jobs.
If a schedule s is given then the quality of s is measured
by the objective function ,f(s) = Ii=r C,(s) +
E-o*(s) * ?}r,or(s), since E-o, = tnctx1.1.,r{e} and
T^ox = maxr.1.nfT1), for simplicity we will denote
E^o, * T^o, as ET^o*.
Let s be a schedule in the set of all feasible schedules
S (s e S). The optimality criteria above are based on rhe
completion times Crg; of the job i in the schedule s. It is
well-known that the total completion times I C*(s), thc
maximum earliness (E-or(r)) and maximum tardiness
(4""r(t)) are the most famous measures among the
scheduling objective in industrial applications.
Minimizing I[=rCr(s) involves maintaining the work
in process inventory at a low level. Minimizing E^or(s)
involves reducing the penalties incurred for the early
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jobs. Also minimizing T-or(s) involves reducing the
penalties incurred for the late jobs. The problem which
we consider is belong to the second class of multi-
criteria optimization, in which all criteria aggregate into
a single objective function as the sum of the functions
are considered equally important objective is defined. In
Nagar et al. [l] and Hoogeveen [2] can be found
different states of the art of multicriteria scheduling. Few
researchers interested of Models with Minmax objectives
(Sidney [3], Li and Cheng [4], Mosheiov and Oron [5]).
One criterion that can achieve this objective is to
minimize the sum of ET*or. Amin-Nayeri and Moslehi

[6] studied the problem of sequencing a single machine

to find an optimal sequence of jobs, in which the

objective function is to minimize the ET^or. They
showed the algorithm was to be more capable of
optimally solving 100% of the instances, and more

efficient than the existing methods reported. Tavakkoli-
Moghaddam et al. [7] presented the optimal schedule
and the sequence of a set of jobs for a single machine
with idle insert, in which the objective function is to
minimize the ET^or. Sequencing mixed model assembly

lines have been investigated as a multi-criteria problem.
The methods most commonly used for solving multi-
objective Combinatorial Optimization Problems (COP)
are metaheuristics [8][9]. Metaheuristic methods were

originally used for single objective optimization and

their success achieved in its application to a very large
number of problems leads the researcher to extend them
to multi-objective COP.
We present a simple Variable Neighborhood Descent
(VND) method, which is presented by Hansen and

Mladenovic [0]. The VND belongs to the class of
Variable Neighborhood Search methods. The idea

behind VND systematically switch between different
neighborhoods where a local search will be fully carried

out within a neighborhood until no further improvements
be possible.
In this work the objective ET^* is generalized to
determine feasible job schedules for the problem of
minimizing the sum of the total completion times,
maximum earliness and maximum tardiness i.e.

minimizing (t,tc,+TE^o,).Since the special case of
this problem is NP-hard I l], obviously this problem is

NP-hard, too. Optimum values were obtained through
the use of BAB algorithm with and without Dominance

Rules (DRs). To solve the problem with large numbers

of jobs, we used the Tree Type Heuristic (TTH) and

VND Methods.
The reminder of the paper is organized as follows. In
Section 2 and3 a background, a mathematical
description are given and some important properties of
the problem are analysed. Section 4 is devoted to the

solution approaches (Exact and Approximation). Section
5 contains the computational results of the proposed
algorithms. Section 6 is a conclusion of the paper.

2. Background:
From the theoretical side one can find optimal solutions
to three single objective problems of the problem

lllliCi + TEmax by [2]u3lll4l, respectively. The

schedules that minimize LiCi, E^r* and T^* are

referred to as SPT, EDD, and MST rules respectively.
For the composition of these functions we cannot find
optimal solution by any direct rule. Multi-Objective
Scheduling (MOS) refers to the scheduling problem in
which the advantages of a particular schedule are
evaluated using more than one performance criterion.
The well-known methods that have been used to solve
MOS problem is exact and approximation. The exact
solution for MOS problems are obtained by Complete
Enumeration Method (CEM), Branch and Bounded
(BAB) method and Dynamic Programming (DP)
method. The approximate solution are obtained by Local
Search (LS) methods which form a very general class of
heuristics to treat discrete optimization problem.

3. Mathematical Model and Analysis for the
Problem:
To state our MOSMS NP-hard problem more precisely,
we are given a set of n jobs IV = [1,2,...,n]. The
objective is to find a processing order of jobs s on a

single machine, which minimizes the Multiple Objective
Functions (MOF) /(s) and the problem P is given in the
following mathematical form:
Min f (s) = Mins€sfrl= ,C, + ET^o,]

ら≧ρル

号≧時―ら,

7J≧ ら一ゥ
EJ≧ 0,

7J≧ 0,

Where S is the

schedule in S.

ブ=1,2,… ,71

ノ=1,2,… ,■

ノ=1,2,… ,71

ノ=1,2,…′η

ノ=1,2,… ,■

set of an feasible solutions, s is a

3.1 SpecialCases for the Problem P:
The following propositions give optimal solutions for
some special cases of the problem P.

Proposition (l): If SPT and MST rules have the same
ordered then this order is optimal solution for the
problem P.

Proof: Let s be a sequence satisry the SPT and MST
rules which gives optimal solution for the X Q ana

E o, respectively. It is left to show that the sequence s
gives optimal solution for the objective fior.
Since the SPT and MST rules gives p1 < p1 and

di - Pi S di - P1,i, j e s, then we have

Pi-Pi>0 and di-PiSdi-P7, hence diSdi-
(pi - p')
that implies di 3 di, this means that the sequence s

satisry the EDD rule, which is optimal solution for T^or.
Hence the sequence s is optimal solution for the problem
P.

(P)
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Proposition (2): If p j = p Vj e N, then EDD rule is

oprimal solution for the llpi = plLCi + ETmdx

problem.

Proof: Let s be a sequence satisS the EDD rule.
It is clear that f, Q is optimal for any sequence since

Pj=PV7€N,and
T-or(s) is optimal since s in EDD rule.
Now for each pair ofjobs i andj e s (i < j),
dr S dl implies di - p S di -p since p is constant.

Hence the sequence s satisff the MST rule also, and

gives optimal solution for the problem Llpi = OILC1 +
ET^or.

Proposition (3): If dj = d Vj € N, the SPT schedule s

tbr tldi = di}Cj * ET1a7, gives C^in = Cr and

C^o, = Cn, then the best position for d is q < d < Cn

with minimum value of /(s) = Xt, Q(s) + Cn - Cr.

Proof: Suppose that s be a SPT-schedule, then the
following cases are

/(s) = xi=1c7(s) + ETmax = Irr=, Q(s) + E^o, =
Ii, c;(s) + d - q, Xi=, Q(s) + cn - c,.
Hence the optimal (best) position for d is C, ( d < Cn

with minimum value of
n

sa
f (s) = LCj(s) + Cn - Cr

j=r

3.2 Dominance Rules (DRs):
The dominance rules are used in an attempt to eliminate
the nodes in BAB method that makes us reduce the time
on solving the problem P. If it can be shown that an

optimal solution can always be generated without
branching from a particular node of the search hee of
BAB method, then that node is dominated and can be
eliminated before its Lower Bound (LB) is calculated.
Clearly, DRs are particularly useful when a node can be

eliminated which has LB that is less than the optimal
solution. Hence by these DRs we have a subset of the set

of all the solutions can be guaranteed to contain an

optimal solution. Thus, subproblems in the branch tree
not satisrying these properties can be ignored. We can
also use the DRs with the VND algorithm where the

change of a sequence is accepted or not accepted by
these rules. This keeps us in the feasible solution area.
In the following, a series of theorems are defined for
priority two jobs in the determination of their sequence.

Let s (= s'u.s") be a sequence ofjobs such that s' be a

schedulingjobs and s" be an unschedulingjobs.
By changing the positions ofjobs i and j in the sequence

s1, we get a new sequence s2. Both sequence costs can
now be compared to determine rvhich soqucnoc is

dominant. Note that completion times, earliness and

tardiness of other jobs will not be affected by this
exchange. We will call DRs be (DRl, DR2, DR3, DR4).
The following terms are used in this section:

Emαχ(ili)

Lα χ (lli)

: maximum earliness of jobs i and i when
job i directly precedesT.

: maximum tardiness of jobs i and i when
job i directly precedesT.

ET^or(ij) : sum of maximum earliness and tardiness
ofjobs i and j when i directly precedes 7.

E^or(s') : maximum earliness of sequence s'
without considering jobs i and 7.

T-or(s') : maximum tardiness of sequence s'
without considering jobs r and,1.

: sum of maximum earliness and tardinesst /max(s ) of sequence s' without considering jobs i

Σε(S′ヴ)

and 7.
: sum of the total flow times in sequence

s l/.
E^o*(s'ij) : maximum earliness in sequence s'17.

Tmax(s'ij) ; maximum tardiness in sequence s'i7.

ET_-_( s,ii\ : sum of maximum earliness and tardiness
rn sequence s t/.

s ^/_\ : sum of the total flow times in sequence
2- r (s) 

.s.

ε:(′
"ゎ
)  ′     らt 61

Csc(2)

Figurel

G: d
Caie (3)

investigatcd.

CaSe(1):d≦ Q:
Ifthe common due date d is less than Q=ε min=ρ [11

(Fig.l Case(1)),then alljobs are tardy and the ma対 mum
tardiness is Tmax=επ―d.Thus,ELαx iS given by:

E■.ax=Emαχ+Ъαχ=7max=ε n  d.
Therefore,we have

F(S)=Σ卜lo(S)+FTm“ =Σ卜10(S)+Lαχ=
Σ卜10(S)+ら 一d>Σ卜1ら (S)+ら 一Q
Casc(2):q<α くcが

Ifthe common due date d is betwcen c and εれ(Fig.1

Case(2)),then the rlrstjOb and the last job of the SPT

schedule s have the maximum earlincss and maximum

tardiness,respectively.By considering the job position

with the maximum earliness and maximum tardiness,in

the rrst and the last position in sequence s respectively,

Emαχ(S)=d― εl and 7hαχ(s)=ε.― α are Obtained.

Hence wc have:

εttαχ=塩αχ+7mαχ=ら 一Q・

Therefore,wc have

F(S)=Σ O(S)+ETmαχ=Σ o(s)+Ct― εl

ノ=1                ブ=1

く
)]0(S)十

εれ―α

ノ=1

Casc(3):d≧ σ.:

Ifthe common due date d is greatcr than εれ(Fig.l Case

(3)),then all jobs arc carly and the maximum earlincss

み lαχ=α ―εl.Thus,ELα χ iS given by
gLα

χ=Fmαχ十ワ‰αχ=Emaχ =d― σl.

Therefore,we have
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E-or(s) : maximum earliness in sequence s.

I-or(s) : maximum tardiness in sequence s.

EZ-^_(s) : sum of maximum earliness and tardiness

rn sequence s.

For the problem l.ll9Tmax, Moslehi et al. [5] in

Theorem (l) imposed s' be unscheduling jobs and s" be

scheduling jobs, in our work we assume that s' be

scheduling jobs and s" be unscheduling jobs being more
suited to our work since we use the forward branching
rule in BAB algorithm.

Theorem (l) [15]: In case t is the onset ofscheduling
adjacent jobs i and 7, if di-t-piSE or(s'),
di -t -pi 3 E^or(s'), t +pi+pi - di S l-or(s')
and t t pi * pi - di S T^or(S'), then it is sufficient to

consider only one of the two sequences s'i7 and sJf .

Theorem (2): For the problem P, in case t is the onset
of scheduling adjacent jobs i and i, if di - t - Pi 3
E^o*(s'), di - t -?1 S E^or(s'), t + pi+pi - di <
T^or(s') and f * h*pi - di S l-or(s') and if p, =
pi, then it is sufficient to consider only one of the two

sequences s'i.; and sJi. While if pi < pi (pi < p1) then

we have only one sequence s'il (s)i).

Proof: Let i,j € N be adjacent jobs and s' be a

scheduling jobs.

lf di-t-piaE-or(s'), then clearly di-t-pi-
p1 3 E^o*(s') and in both sequences will thus have an

earliness value for job i less than E-or(s').Also, in both
sequence the value of earliness for jobT will be less than

E^or(s'). From hypothesis we have the relations
t +pi+pi - diS T-or(s') and t +pi+Pi - di S
Irno*(s'), the values of tardiness for either job i ori, in

either of two sequences, is lower than T-or(s').
Therefore, E^or(s'ij) - E^or(s'ii) = E^*r(s') and

T^or(s'ii) = T^or(s' ji) = T-.r(s'); consequently,

ET^or(s' ii) = ET^*(s' if) = ET-or(s'),
then we have two cases:

Case (l): lf pi= pi, then XC(s'rl) = f,C(sJi) and

from Eq. (l),
then it is sufficient to consider only one of the two
sequences s'ij and s'ji.
Case (2): lf pi< pi, then XC(s'if) < IC(s'ir) and

from Eq. (l),
then we can consider only the sequence s't7.
The same thing for the sequence sJi when pi 1pi.

We can generalized the Theorem (2) by taking full
sequence s on the grounds that we have the optimum
values for the three single objective functions that used

in our problem P of unscheduled jobs by [2][3]ll4l
(see Section 2).
Corollary (l) (DRl): For the problem P, in case t is the

onset ofscheduling adjacentjobs i and j, let s, = 5'i;t"
and s2 = s' jis" be two sequences, if di- t -pi S
E^o*(s' ij s" (/14SI) ),

時一ι―ρブ≦εmax(Sサ iS'′ (MS7)),   ι tt ρ:+ρノ
~

4≦ Lは (S′ヴS″(EDD))and ι+a+ρノ
~時 ≦

Taは (S7お
″
(EDD)),whCre s″ be unsequence jobs,and

ifρ[=ρノ'then it is sufrlcient to consider only one ofthe
two sequences sl and s2・ 晰` ile if ρ:く ρ′ (ρノ<ρ:)

then we have only one sequence sl(s2)・

Proo■ Corollary(1)iS Clear iom Theorcm(2)if we
haVe ら ax(S′ )≦ らは(Sl),らαχ(S′)≦ らαχ(S2),
Lは (S′)≦ Lα (Sl)and Lαχ(S′)≦ Lは (S2)。  ■

Theorem(3)[15〕 : if(E"αχ(ili)く FmはOJ)and
Tmは (ヴ)≦ LαO`))Or(Emα (ヴ)≦ Fmαx00 and
幅 (ヴ)<Tmα OI)),thCn FTnα (ヴ)≦ ETmは 00 and,
hence,job i precedesjobプ .

Theorem (4)(DR2): For the problem P, if the
conditions in Theorem (3)are satiSfled and if ρj≦ ρブ,

then Σε(S'ir)+εLax(ili)≦ Σε(S7:)+ε7maxO:)
and,hence,job i precedesjobプ .

Proof:Lct i′ブ∈Ⅳ be adiacentjObs,if the conditions of

the Theorem (3)are satiSfled and a≦ ρブ, then

Σσ(S′ヴ)+Elmax(ili)≦ Σε(S7:)+εTmaxO:)  and
hencejob i precedesjobブ

Lemma(1):For the prob:em P,any two jobs i′ ノ∈Ⅳ,

such that ρ:≦ ρノand d:一 ρ[≦ dJ― ρノthen job i

precedejobブ in thC Optimal schcdulc.

Proo■ Dircctly ttom Proposition(1).

Theorem(5)(DR3):For the problem P,if ρi≦ ′ノand

dI≦ 巧then there exist an oplmal solulon in whth job

i precedejobプ .

ProoF:Consider a schcdule sl=s′ ヴs″ and a schedule

S2=S71S′
′
Which is obtained by interchanging thejobs i

andブ in sl.

For these schedules(sl,S2)We Study"o cases:

CaSC(1): If ρ[≦ ρブ and di≦ dJ yた lds ■ ≦

号 (SIαεたtfmθ )Vi′ ブ

Forthis case we have:

The condition on the processing tilnes ensure that

Σl_lQ(SI)≦ Σl=lQ(S2)
The conditlon on the due dates ensure that

L″ (■ )≦ Lαx(S2)
The condition on the slack tirnes ensure that

Fmax(Sl)≦ E"α (S2)

From(2),(3)and(4)wc haVe

Sl:

S2:

S′ : ノ S″

S′ ノ 1 S″
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セ=1
2LQ(Sl)十

ETmαχ(sl)≦ 2L戯 (S2)+ELαχ(S2)

Since we have given that

L C(! ij) + ETnax(ij) < X C(sJ,) + ETmaxU i)
Hence there exist a solution in which job r precedes job 7
by the influence of pi < p1.

4. Solution Approaches:

4.1. Branch and Bound Algorithm (BAB) [6]: ...(5)
Branch and Bound (BAB) is an exact method for solving
COP. It is based on the idea of the list of all feasible
solutions intelligent. To explain this, since the discrete
optimization problem P to be solved is a minimization
problem. Now consider subproblems of P which are
deflrned by subsets S' of the set S of feasible solutions of
P. It is convenient to identi$ P and its subproblems with
the corresponding subset S' c S. Three procedures are
needed lbr a BAB algorithm. ... (j

l. Branching: The forward branching rule is used, let S

is replaced by smaller subsets 51(i = 1,...,r)puch that

Ut, Si = S. This process is called branching.Slanching
is a recursive process, i.e. each S; is the basis of another
branching. The entire branching process is represented
by a branching tree. S is the root ofthe branching tree at
which the upper and initial lower bounds are calculated,
S,(i = 1, ..., r) are the subsets of .t. Discrete
optimization problems mentioned by the branching
process are called subprohlems

2. Lower bounding (LB): A LB scheme associates the
LB with each node of the search tree. The idea is to
remove any node fbr which the LB is greater than or
equal to the value of the best known t'easible solution, In
this problem P, rve can calculate a LB by divided the
sequence s (= s'U s") into two subsequences, .s' be a
schedule jobs and s" be unscheduled jobs such that
si' = s"(sPr), sL' = s" (Msr) and sj' = s"(EDD), then
the decomposition LB is given by

s1
LB = LC1(s'u si') + gmax(s'u si,)

k=1 
+ ?]r.or(s'u sj').

3. Upper bounciing (UB): We caicuiate an UB of the
objective value of P. The objective value of any feasible
solution will provide such an UB.
Now for problem P if the Lts of a subproblem is greater
than or equal to UB, then this subproblem cannot yield a
better solution. Thus, we need not continue to branch
from the corresponding node in the branching tree. To
stop the branching process in many nodes of the
branching tree, the bound UB should be as small as

possible and bound LB should be as large as possible.
Therefore, at the beginning of the BAB algorithm we
apply some heuristics to find a good feasible solution
with small value UB. The main procedure in BAB
algorithm is to find a good LB to cut down the BAB
branches. After branching many times we may reach a

situation in which the subproblem has only one feasible
solution. Then the LB of the subproblem is set equal to

た=1
Casc(2):Ifρ j≦ ρノand di≦ 時yieldS Si≧ sJ Vι′ブ
Thc condition on the processing times ensure that(2)is

satisned,and the addition in cost、 VhiCh is obtained iom

(2)is ρノ
~ρ

[,thiS means that:

Σl=lQ(S2)=Σl=lQ(Sl)+ρノ
~ρ

[f°r each i′ プ
The condition on due dates insure that(3)is satiSfled,

this ineans that

Lax(Sl)≦ Lax(S2)fOr eaCh ι,ブ

The condition on slack tilnes insure that
gmαχ(Sl)≧ E4αχ(S2), the addition in cost which is
obtained from this inequality is(si― ら).Thお means

that

Fmαχ(Sl)=Ettαχ(S2)十 Si― SJ fOr each i′ ノ

Now consider the difference in slack times

Si― Sy=(d[― ρ:)― (竹 ―ρブ)=(di― 竹)十

(ρノ
~ρ

I)

Fronl(8)wc haVe si― ら ≦ρブーρj

Now by addition gmaχ (s2)fOr bOth Sides

Emαχ(S2)十 si― ら≦Emαχ(S2)十 ρブーρι
From(7)we haVe
Fmαχ(Sl)≦ E4αχ(S2)+rη

~ρ
:

By addhion Σl=lQ(Sl)fOr both sides we have
Σl=1%(Sl)+Fmακ(Sl)≦ Σl_lQ(Sl)十 ρノ

~ρ
:十

E24αχ(s2)

≦Σl=lεた(S2)+gnαχ(S2)
Now iom(6)we get

Σl=1 6KSl)十 Emαχ(Sl)+Lαχ(Sl)≦ Σl=lα (S2)+
らαχ(S2)十 Lαχ(s2)
Hence there exist an optimal solution in which job i

precedejobノ .

Theorem (6)(DR4): If Σε(S′ヴ)十 FTmαχ(ヴ)≦
Σε(S7:)+E7772α χO`)and ρ:≦ ρノ,then job ι precedes
jObプ .

Proof:Lctjobs i andブ bc attacentjObS in a schedule sl

and a schedulc s2｀VhiCh is obtained by interchanging the

jobs i andJiin sl.

For these schedules(sl,S2)We Study two cases:

CaSe (1):  If Σσ(S′ヴ)十 gЪαχ(ヴ)≦ Σε(s7`)十
ELαχOJ)and ρ:≦ ρノyields ELαχ(ヴ)≦ ELαχO:)
For this casc、 vc havc:

Σε(S′ヴ)≦ Σε(S7:), Since ρ
`≦

ρノ and ELαχ(ヴ)≦
ELιαxO:)
Then this case is truc,job`precedesjobプ .

Case (2):  If Σε(S′〃)+gLαχ(ヴ)≦ Σε(s7ご)+
εLαxO')and ρ:≦ ′ブyiClds ETmaχ (ili)>ε LαχOJ)
For this casc have three possibilitiesi

l)ρ:≦ ρブ,α:≦ 時and Si>SJ

Dil・ectly ff・olll TlleOrein(5)job ι prcccdcjobノ .

2)ρ :≦ ρノ,Si≦ らand α[>ら
Directly'om Lemma(1)jOb i precedejobブ .

3)ρ :≦ ρノ,4>時 and Si>sy

From the conditions α:>時 and sI>sy We have:

εη4αχ(ヴ)>ELαxO`)

つ
Ｄ

∩
ソ
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the objective value of this solution and we replace UB by

LB if LB < UB, i.e. set UB : LB. The DR as we

mentioned before is used to eliminate nodes in this BAB
method.

4.2Tree Type Heuristic (TTH) Method Il7l:
The TTH method is an approximation method for
solving COP. In spite of a BAB procedure that may take

a very long time guarantees to find of an optimal
solution, a near optimal solution may be result if some of
the possible optimum partial schedules have not been

explored. The TTH is used with aim to find optimal or
near optimal solution in reasonable time by using the

same technique of BAB algorithm without using
backtracking.

4.3 Variable Neighborhood Descent (VND) method:
Hansen and Mladenovic (2003) proposed the M!D,
iteration process over each neighborhood, while there are

improvements, making local search to local optima in

each neighborhood. Only strictly best solutions are

accepted by each research neighborhood. More

specifically we followed the project of VI"ID.

4.3.1 Initial Solution:
Starting the VND from a random solution quickly
proved to be a wrong decision because the method

converges rapidly to a local optimum of poor quality
area. Recall that there is a very simple form of local

search. In addition, metaheuristic efficient use of
heuristic algorithms is a very common approach in the

scheduling literature. Accordingly, we initializes
proposed VND by an adaptation of the well-known
MCthOdS SEM = M|NTSPT,EDD,MST}, WhETC thc SPT,

EDD and MST rules be described in Section2.

4.3.2 Description of VND:
Start the VND algorithm by the initial solution get it
from previous step to improve it. As long as the

improvement of the neighborhood, the algorithm
continues to search. Otherwise, when there is no better

solution in the current neighborhood we returns to the

previous neighborhood. Thus, the algorithm VNID

strictly searching at all until choosing the best solution

for the neighborhood. There are two types of the

stopping, the first it based on a reasonable time and the

second depends on a specific number of iterations and in

both cases the solution is to be the last neighborhood.

5. Computational Experiments:
The comparison among the BAB algorithms rvithout and

with using DRs is given first for the problent P. Also the

comparison between the local search TTH and VND
algorithms is given next.
All the algorithms were coded in Matlab R20l3a and

executed on an Intel Core i5 rvith a 2.53GHz and 4.0 of
RAM. The algorithms were run rvith the same stopping

criterion based on an amount of CPU time. This time is

giving by n seconds (n = number ofjobs) and it depends

on the size of the considered instance. In this way, we

assign more time to larger instances that are obviously
more time consuming to solve, with condition if the
value of the objective function is not change for 100

iterations the instance must be stop. Stopping criteria
based on CPU times are widely used for performance

comparison of heuristic algorithms [8]. While the BAB
algorithm were run with 30 minute (i.e. 1800 sec), if the

instance take more than 1800 sec then we say that the

instance was unsolved and stop.

5.1 Problems Instances:
The performance of the BAB, TIH and VND algorithms
zue compared on 12 problems instances. To compare
among eflicient solutions that the sizes of these instances

are n = 5,6,7,8, 10, 15,20, 30 and 40 jobs and the sizes

of more jobs instances are

n = 50,75, 100,200,500, 1000,2000,3000,4000 and

5000 jobs. The problems were generated randomly. For

each job /, the processing times pi was uniformly
generated in [,10]. The due date d1 was uniformly
generated in [(1 - rF - RDDlz)TP,(l -TF +
RDDI2)TPl, where TP is the total processing times of
all the jobs, TF is the tardiness factor, and RDD is the

relative range ofthe due dates. 7F and RDD have values

from [0.1,0.2,0.3,0.a] and [0.8, 1.0, 1.2], respectively.
Because IF and RDD take 4 and 3 different values,

respectively, there are total 12 settings for both
parameters.

5.2 Comparison of Results:
The BAB, SEM, TTH and VIIID algorithms were run for
all the l2 instances for each n of the problem P.

Table I presents the comparison between the BAB
algorithm without using DRs (WODR) and the BAB
algorithms with using DRs (DRl, DR2, DR3 and DR4).
The BAB algorithms start with the initial UB (= SEM),
for each group of 12 instances of
size n = 5,6,7,8, 10, 15 jobs.
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Table l Comparison among BAB al without and with Different DRs for 5≦ 71≦

NODE 125 24       14     23
9442

123.75

16033

8    186.08

10  26583

15  611.50

NODE
Tim0
NODE
Timc
NODE
Time
NODE
Timc
NODE
Time

19     44 18     19 18

0:004

41

0.008

39

0.007

138

0.023

1119

0.137

12   9442
0.020

13

12   123:75

0.002

17

12   160.33

0.005

36

12   186.08

0.005

34

12   265.83

0.O19

118

12   611.50

0.132

829

12   954.58

1.303

8247

12   1415.75

13.825

78074
12   225450

125497
699397

5    3556.83

910.975

4779144

Time 0.004     0.004   0.004     0.008   0.004    0.003   0.003

59

0.007

187

0021

50

0.006

137

0017

51

0.008

151

0.029

' 0.002   0:008   0.003   0.004
49     115     43     49
0.004   0.023    0.007   0.010

254

0.029

3371

0.337

216     :96・      43 169     40     43
0.025    0.030     01004   0:031    0.008   0.010

1672    2507     214     1262    149    212
0.184    0.363     0.019   0.230    0.027   0.042

435939    62202   130979   2765   34937   1234   2711
40.468    6.452    18.025    0.170   6.355   0.221   0.521

Table I shows that the BAB algorithms: NODE and
Time are the average value of: number of nodes and the
time for each instance, which is solved by corresponding
BAB algorithms. The cohrmn Opt. contains the optima!
average values for the BAB algorithms for each instance
WODR and with using DRs (DR l, DR2, DR3 and DR4).
The DRs (DR3 + DR4) gives best number of nodes, so it

will be adopted as a DR in BAB algorithm. The DR3 and
the DRs (DR3 + DR4) give best times.
Table 2 presents the comparison among BAB
algorithms. The BAB algorithms stan wirh the initial UB
(SEM, TTH and VND) respectively, where the TTH and
VND methods start with SEM as initial solution. For
each group of 12 instances of
size n = 5,6,7,8,10, 15, 20,25,30,40 jobs.
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Table 2 shows that the BAB algorithms: NS is a number

of instances which was solved by BAB algorithms from

the 12 tested problems.,4/, Time and NODE are the

average value of: the best values for the objective

function, times and number of nodes respectively for
each instance, which is obtained by corresponding BAB
algorithm. If the time used for solution of an instance

more than 1800 sec. then the BAB algorithm stop with
that approximate value. The M{D algorithm gives best

UB with respect to TTH method and the BAB(VIfD)
algorithm gives best solutions, times, minimum number

ofnodes and best number ofNS.
Table 3 presents the comparison between TTH and Vlt{D

algorithms, both start with SEM as initial solution. For

each group of 12 instances of size

n = 50, 75,L00,200,500, 1000,2000,3000,4000 and

5000 jobs.

Table 3 Comparison between TTH and MIID algorithms
for50<n<5000
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Table 3 shows that the VND algorithm gives best

solutions for all test problem and TTH algorithm gives

best times only for n < L000.

6. Conclusion:
In this paper, we considered the MOSMS problem with
DRs to minimize the total cost of the total flow time,
maximum earliness and maximum tardiness ofjobs. The

results show the VND algorithm gives the best value of
upper bound for the BAB algorithm. The BAB(VI{D)
gives the best solutions, times and number of nodes for
solving the problem P. Also the VND algorithm gives

the best results for large instance ofjobs.
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ln this paper, we first introduce a bipolar Mobius transform based on

ternary-element sets. Then, we propose a bipolar Choquet integral in terms of
the bipolar Mobius transform of bi-capacities based on our approach.
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INTRODUCTION
The Choquet integral has been widely applied as an

aggregation operator
in multiple criteria decision making problems. Recently,

the concept of
bi-capacity has been proposed by Grabisch and

Labreuche [1] as a generalization of capacity l2l (fnzzy

measure f3,4,5,61 or non-additive measure [7]) in the

context of decision making, who consider the case where

scores are expressed on a bipolar scale, i.e. having a

central neutral level, usually 0. Grabisch and Labreuche

[] have laid down the basis for the main concepts

around bi-capacities, among them the Mobius
representation, importance index, and interaction index.

The bipolar Choquet integral with respect to bi-
capacities has been introduced by Grabisch and

Labreuche [8] as a generalization of the Choquet

integral. Other remarkable works on bicapacities include
the one of Fujimoto and Murofushi [9], who defined the

Mobius ffansform of bi-capacities under the name of
bipolar Mobius transform in order to avoid the

complicated expression of the bipolar Choquet integral
in terms of the Mobius transform given in [8].

In [10], the author have proposed a nerv approach for
studying bi-capacities through introducing a notion of
ternary-element sets. This approach is altemative
approach from defined by Grabisch and Labreuche Il]
and allows a simple way to prove results on bi-capacities
as it was done for capacities. Consequently, according to
this approach, we introduce a bipolar Mobius transform
based on temary-element sets. Then, rve propose a

bipolar Choquet integral in terms of the bipolar Mobius
transform of bi-capac ities based

on our approach, which is alternative integral from
defined by Fujimoto and Murofushi [9]. The bipolar
Choquet integral in terrns of the bipolar Mobius
transform via notion of ter-element sets is important
because attaching a polariry to each element is an easier
than attaching a polarity to sets. Thus, we expect this
approach allows a simple way to define other integrals
on bi-capacities.

The stnrcture of the paper is as follows. In the next
section we recall the bipolar Choquet integral based on

ternary-element sets. ln sections 3, we propose bipolar
Choquet integral in terrns of the bipolar Mobius
transform based on ternary-element sets. The paper

finishes with some conclusions. Throughout the paper,

the universal set X = {1,2...,n} denotes a finite set of n
elements (states of nature, criteria, individuals, etc), and

we will consider R or [- 1, 1] rvith 0 as neutral tevel will
be considered as prototypical bipolar scales.

The bipolar Choquet integral based on ter-element
sets

I Bi-capacities based on ter-element sets

In this subsection, rve begin b1' recalling basic

concepts of temary-element
set (or simply ter-element set) and the equivalent
definition of bicapacities based on ternary element sets

(for more details, see [ 0]).
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We consider the set of all possible combinations of
ternar)'elements of

n criteria given by

T(x) = [trr,... ,tr]l v ri e [i+, i-,i'],
i = l, ...,n\

rvhich is corresponds to Q(X) in the notation of classical

bi-capacities ([]).
Note that, I (X) can be identified with {-1,0,1}", hence

lI (X)l = 3u. Also,
simply remark that for any ter-element set A e T (X),
,4 is equivalent
to a ternary alternative (tr, ...,tr.) with ri = f- if i+ e
A.r,=Oif i@ eA,
andri = -lif i- e A, Y i = !,2"',n.

We introduce the order relation v between ter-element
sets of T (X) as

follows.

Definition I Let T (X) be the set of all ter-element sets

andA,Ber(n.
Then,A c Biff i e X,
"if i+ Aimplies i+ B " , ond "if io

e A implies i+ or io € B " ...... (1)
Note that, X- = {1-,2- "',n-]1c tr and X+ =
tL*,2* ...,t1*l = A,v A e f(n.
The following def,nition is equivalent definition of bi-
capacities based on notion of ter-element sets.

Definition 2 Lct T (X) be the set of all ter-element sets.

A set function
u t T (X) - [-1, 1], is called bi-capacity based on the

ter-element sets if it satisfies the following requirements:

(i) υ(χ
~)=ν

((1~′ 2~・・・′
・

~))=-1,υ
(χ

¢
)=

,({t',20 ... ,no}) = g,

and v(X+) = v({1+,2+ "' ,fl* }) = f .

(ii)V,4, B e r$), A c B implies v(A) < v(B).

Bi-capacities are functions defined on the structure of
the underlying

-. rr rl ml- I --l^-- ^- .L^parulally orqereo scl Il ll. lilcltr atc scvclal ulucls ull ttlc
structure Q(X)
have introduced by Grabisch and Labreuche [l] and

Bilbao et al. [2]. Here,
we introduce an order on the structure I (X) different
from the order E

described in definition l.
We consider the following definition of an order on

f (X) which is equivalent to Bilbao order on bi-
cooperative game [2]. For convenience, we denote by
c the order relatitx defirred on 7n (X) as in the classical

order relation, and we will use the order c on 7 (X) to
establish our next results ofthis research.

Definition 3 [0] Let f (X) be the set of all ter-element
sets and A, B e ?" (X). Then,
Ae Biff vi e x,

" i/ ;* e A impltes i+ e 8 ", and" if i+
e Aimplies i+ e B" ..... (2)

Furthermore, in this order:
o the number of positively important elements i+

of the ter-element set

A e T(X), denoted by e*, is defined as

a* =Ll=rx1(i+) where,

,. ifi+ e A
xA(i+) - l'toifi**1.

. the number of negatively important elements i-
of the ter-element set

A e f (X), denoted by a-, is defined as a- =
IiLr *r(i-) where,

., ifi- e A
xe(d-) - I Itotfrea.

o the cardinality of the ter-element set A 2 T (X)
is

a =lAl
=&n
+ a- ...... (3)

2 The bipolar Choquet integral based on the ter-
element sets

The bipolar Choquet integral model with respect to

bi-capacity based on the ter-element set have been

described in [01. The basic idea underlying this model

is fr;r an input vector x = (xrr,...,xti,...,xrn); xr, e

R with i e {1,2..- ,n}, we consider a ter-element set

X' = trt,..',rr) witl'r

ri= i+ if x 1) 0; r; = i- if x i ( 0; andtr=
totsxi = o,

Y i = 1,,...,n.
Thus, we define the bipolar Choquet integral with

respect to bi-capacity based on ter-element set of real

input x as follows.

Definition 4 [0] Let T (X) be the set of allter-element
sets and
v : T (X) --r [-L, 1], be a bi-capacity based on ter-
olomonf cat Than thp hinnlar /-hnnrrpf intporcl nF t rrrithJv!. 

^..vrrr 
!.tv vrl,vrgr

respect to u isr,given by

ch"(x) = f tlxo<,,r l- 1r,,,,,.,,1] v(Ao<,,t),
i=1

ri E {i+, i-, io} . ...(4)

where Aok) = {o(tr), ...,o(r),o({i + z1@),o((i +

D@), .] is ter-element

set G X', and o is a permutation on X'so that rr1r,y| >

"' ) lro(.r)l with the convention xo1n*) r= 0.

An equivalent expression for the equation (4) is
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chu@)

= f f x,,l lv (Ao6,1)-v(Ao6,-,1 )t ... ...(s)
t=l

with the same notation above and v(Ao@1) ': 0.

Proposition I Let T (X) be the set of all ter-element sets

and v z T (X) -+ [-1, 1], be a bi-capacity based on ter-

element set. Then, the bipolar Choquet integral of r with

respect to u is given bY

chu@) = f I lror,,r l- lr,n,,-,,11 v(Ao6,.,) ,r,
t=l

e ti+ , i- ,io) ... ... (6)
Or

Chu(x)

= f r *,,1 fu (A'6,)-v(A,,.,*,, )] ..."'(7)
t=1

where スσ(τl)=(..・・′σ((:-2)。 )′
σ((J―

1)0),o(t),...,o(r^)j is ter-element set c X', and o is

with the convention xo(o) i: 0 and v(Ao1r,*ty) ': 0 .

Proof: The result follows immediately from the

dehnition of the bipolar
Choquet integral with respect to the bi-capacity based on

ternary-element set.

The bipolar Choquet integral in terms of the bipolar
Mobius transform

I Bipotar Mobius transforms based on ter-element
sets

The Mobius transform is important concept for
capacities since the
Mobius transform represents the coordinates of
capacities in the basis of
unanimity game. Moreover, the Choquet integral has a

very simple expression
when the Mobius transform is used. In [l], Grabisch M.
and Labreuche Ch. have been defined the Mobius

transform for b i-capac ity. Another equ ivalent

representation of bi-capacities has been proposed' by

Fujimoto and

Murofushi [9] who called the bipolar Mobius transform

of a bi-capacity u.
In this subsection, we define equivalent expression of

bipolar Mobius transform for bi-capacities based on ter-

element sets. We have the order (see,

Definition 3) A, B e f 6) rvith I c A, the bipolar
Mobius transform of
this order as follows:

Definition 5 To any bi-capaciry based on ter-element set

v onT (X), an-

other function bu : ! (X) - R can be associated by'

Al- Mustansiriyah J. Sci., Yol.27, No 3, 2016

v(a1=fa,fal, vA ero.) ......(8)
BEA

The function b, is called the bipolar Mobius transform

based on ter-element set of u, and is given by the

following proposition.

Proposition 2 Let v: T (X) - R

based on ter-element
set and b, I T (X) - R the bipolar
ofu. Then,

bv(A) = f t-t).-D uta),
BcA 

vAeT(x)......(9)

The proof of proposition 2 is given in [3], (see

Appendix A).

2 The bipolar Choquet integral in terms of the
bipola r Mobius transform

In this subsection, \.ve propose bipolar Choquet

integral in terms of the bipolar Mobius transform based

on the ter-element sest of real input .r.
Similarly to the bipolar Choquet integral based on the

ter-element sets,

we also consider a ter-element set we consider a ter-

element set

X'= [rr,...,rr,] with ri= i*if x1 )0; 11 =
i- if xi ( 0; andti- ioifx, = 0, Vt-
1,...,n.Each input value of r1 is expressed by x1+ if

x r >0, x i+ if xi <0, andx,o ifxl: 0.

Thus, the following proposition gives alternative

expression of bipolar Choquet
integral in terms of the bipolar Mobius transform.

Proposition 3 Let f (X) be the set of all ter-element sets

andu: T(X)-a R,be
a bi-capacity based on ter-€lement set. Then, bipolar
Choquet integral ofr
with respect to u can be represents as

cho@)= I a,1t) fil:.,1,
tcx' ti€l

r. € [i+,r-,io],i
= 1, ..., n ... ...(10)

Where A.,61 is minimum for all 11 € A.

Proof: Using the equivalent expression of bipolar
Choquet integralwith
respect to the bi-capacity based on ter-element set (

Formula (5)), we have

Ch,(x) = f I xoGi)l [, (A,r.,l)-u(A,r.,-,r )]
I=l

From definition 5, we get

be a bi-capacity

Mobius transform
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expect this approach allows a simple way to define other

integrals on bi-capacities.

A Appendix

Proof of Proposition 2:
From definition 4, we have

v(B) = F ,,(t),t-,t
∀B∈ T(χ )

chuu;)= i, r,1.,; I I f b'@))

t=t A EAo(r)

= I u"61 f\tx,,t
e C x' rieA

The following numerical example illustrates the use
4..r, - l-:--^!-- 

^L^-..-.ur ult, ulpuldr LrruquEr
integral in terms of the bipolar Mobius transform based

on the ter-element sets.

Example l: For n = 3, let us consider x = (4,6,-3).
Applying the bipoiar
Choquet integral with respect to bi-capacity based on the

ter-element sets

(Formula (a)) we obtain Ch, (4 , 6, -3) =
(6 - 4)v([2+ ,10,3o ]) + (+ - z) v({z*,1*, 3'})

+ (3 - 0)u([2+, 1*,3- ])
Chv(4,6, -3) = zu({z* ,1',3'}) + v({z* , r*,a'})

+ 3v(t2+,1*,3- )).
Now, we apply the expression of the bipolar Choquet

integral in terms of
the bipolar Mobius lranstbrtrt (L,quation (10)) for
x : (4,6,-3),
we obtain

C hu(4 , 6, -3) = 4b"(t1'* ,2' , 2' j) + 6 b'(tlo ,2* , 3' j)
+ 3b"({10,2'3*})

+4b"({t+ ,2* S,}) + 3 b,({1+, 20 3- })
+ 3b"({1o,2*, 3- })
+ 3bu({1+,2*,3- }).

From equation (9) with simplification, we get

ch,,(4,6, -3) = Zu({z* ,1',3'}) + v({Z+,1*,3'})
+ 3v({2+,1*,3- })'

Consequentiy, note that this resuit is simiiar to above

result.

Conclusions
In this paper, we have introduced a bipolar Mobius
transform based on
ternary-element sets. Then, we have proposed a bipolar
Choquet integral
in terms of the bipolar Mobius transform of bi-capacities

based on the ter-element sets. The proposed results are

consistent as generalizations of the Mobius transform
and Choquet integral in terms of the Mobius transform
for capacities. The bipolar Choquet integral in terms of
the bipolar Mobius transform based on our approach is

important because attaching a polarity to each element is
an easier than attaching a polarity to sets. Thus, we

ε⊆B
Then,

Σ   (-1)α

―bυ
(3)

3⊆4

=(-1)α Σ(-1)b υ(3)[Σ bν

“
刀

θ⊆ス

.,,L^-^ d^^ ^-A^- - i. ;^{i--n L, E^r.^+ian /1\ a6.l tha*11!lvt .rrv vlsvt : tr swrrrrvu vJ !Ysq.rvrr 1&/r srru rrr!

cardinality of the
ter-element sets is defined by Equation (3).

= (-1)o f a,fcl v(B)[ I (-1)b]
C CA B,CCBCA

十 (-1)α

= (-1)o bu@)eD" + (-1), F o,(r) (o)
/-r

cCa
-- b"(A)
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In the present paper, we study the growth properties of entire special monogenic functions.
Characterizations of lorver order of entire special monogenic functions obtained in term of
their Taylors series coefficients .Also we have obtained some inequalities among order
,type , maximum term and central index of entire special monogenic functions .
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I-INTRODUCTION
Clifford analysis overs possibility of generalizing
complex function theory to highcr dimcnsions. It
considers Clifford algebra valued functions that are
defined in open subsets of Rn for arbitrary finite n e N,
And that are solutions of higher dimensional Cauchy-
Riemann systems. These are often called Clifford
Holomorphic or monogenic functions.

In order to make calculations more concise we use the
following notations, let m= (mr... mn) eNn is the n-
dimensional multi-index, also let {e1, e2, ,en} is the
canonical basis of the Euclidean vector space Rn. The
associated real Clifford algebra CIn is free algebra
generated by Rn modulo x2:-llxll2eu , where c6 is the
neutral element with respect to multiplication of the
Ciifforci algebra Ci, .in the Clifford aigebra Cin
following multiplication rule holds :

elej*ejs,= -2 6,j , ij =1,2,.....,n. Where 6, is kronecker
symbol. ...(l)

A basis for Clifford algebra CI,, is given by the set {e a
:Ac {1,2,....,n}} with e 4:€1r€1, ......,€1, ,

can be written in the form a=Ee,e1,z,...,n) ?e ea, with a4e

R.the conjugation in Clifford algebra CI" is defined by
a=)a.1r,2,....,n)ae ee . where Ee=Et. E;r-, .....61r, and

4:- ri for j:1,2.....,n, 6s:ee=1. The linear subspace

span g{1,€s,€2,.............,€n} c CIn is the so called space

of Para vectors Z: Xs -F X1 €1 * xz e2 +......+xn en which
we simply identifi with Rn*l: Hurc xe-Su(z) is scalar
part and X=X1c1 lx2e2 1............*xnen=Vec(z) is vectol
part of Para vector z: The Clifford norm of an arbitrary
a=InE 1r,2....,n; ?eeR is given by llall =
(Xa=1r,2,....,n1 laol\'/'. The generalized cauchy-

Riemann operator in Rn'r is given UV O= fr +

IiLr ei ,l . ,t Uc Rn*r is an open set then the function

g: U-CI' is called left (right) monogenic at a point z €
U if Dg(z) =0 (gD(z) :0). The tunctions which are left
(right) monogenic in the whole space called ieft (right)
entire monogenic functions.
Following Abul-Ez and Constales [3], we consider the
class of monogenic polynomials pm of degree lml,
dehned as

Pm(z)= I',li=r,,r sj-u g+"L (a: (z)

Let o)n be n-dimensional surface area "i ; 1?]
dimensional unit ball and let .S n be n- dimensional
sphere. Then, the class of monogenic polynomials
described in (3) satisfies:

* J," p- pr(z) dS.= k* 61.1111.....(3)

In addition, from [4], we have
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max‖ z‖ =r‖ Pm(Z)‖ =km rm.… ………(4)

In the present paper,wc have obtained a sharp estimate

oflower order ofentire special rnonogenic functions in

terms oftheir Taylors scries cxpansion which

generalized the result ofConstales Almeida and

Krausshar[5,Thm.2].

2.Preliminaries

ln this section we give some deflnitions which wiH be

used in the next section,for more details sce[4].

DennitiOn l.f141,DD。 1259〕 :Lct Ω be a connected open

subset of Rn+Icontaining the origin and let g (Z)be

monogenic in Ω.Then g(z)iS Called special monogenic

in S2,if and only if its Taylor's series near zero has the

foll.:

g(Z)=Σ酪卜O pm(Z)Cm ,Cm∈ CIn… …(5)

Dein託lon 2.(「 41,pp.1260):Lct g(z)=Σ酪卜O pm(z)Cm
be  a  special  monogenic  hnction  dcrlned  on  a

neighborhood ofthe closed ba‖ B(0,r)Then,

MttMCD「・ ―Iの

Where M(r,g)=max‖ z‖ =rllg(z)||  お the ma対mum
modulus ofθ (z)

DerlnitiOn 3.(「 41、 pp.1260): Lct g:Rn+1_→clon bc a

special monogenic function whose Taylor's scries
representation is g市 en by(5).Then,fOr r>O the
maximum te111l of this special monogenic hnction is

given by:

μ(r)=μ(r,g)=maxlmi≧ 0〔 |lamllkmrm)… 。(7)

AIso thc index m with maximal length lml fOr WhiCh

maximum tel11l is achieved is caned the central index

and is denoted by:

V(r)=V(r,f)=m.… ・・(8)

DerlnitiOn 4.( 141. pp. 1263).: let g:Rn+l_→ clon be a

spccial monogenic ttction whose Taylor's series
rcpresentation is given by (5)Thcn, the Order ρ and
lower order λ ofg(Z)are deflned as:

ρ=hm_∞ 瓢p勒 _0

λ=hmぃ∞耐
螂

Derlnition s.(141, pp. 1270): Lct g:Rn+l_→ cIon be a

special monogenic function  whose Taylor's serics

representation is givcn by(5)Then,the type σ and lo、′er

type o ofθ (z)are deflned as:

6=hm_∞ 鉗 pΨ …即 の

Al- Mustansiriyah J. Sci., Vol. 27. No 1,2016

ω=hm_∞ 耐
Ψ

DerlnitiOn 6.‖ 1:Ifg:Rn`:_→ cl。。be a sPccial monogenic

hnction whose Taylor's series representation is given by

(5),thcn the Ordcr p and lower order λ in terms of

maximum tem can be deined as:

働=hm_∞ mpΨ _4D

ヽ=hm_∞ 耐
Ψ

Also thc order p and iower order λ in te=‖ Is of Central

ndex can be derlned as:

餃=hm_∞ 剣pΨ … 0

k2~hm_∞ 耐
Ψ

ni睫∫mihrway血
e type c and Юwerり pe ω can be

Ol― hm_∞ supΨ … くD

q=hm_∞ 耐
Ψ

02~hm_∞ supΨ …却 →

ω2=hm_∞ 雨
Ψ

Remark:In ll,pЮ p.5.3〕 Almeida and lttusshar proved

that :

ρ≦ρl=ρ2 ,λ≦λ:=λ 2・ ……。(15)

‐Main results

ln this section we proved a theorent which provides

some inequa:ities in terlns of Taylor's coefrlcients of

entirc special rnonogenic hnction.

.Theorem l: Lct g:R・・
1-→

cln be a special monogenic

hnction、vhose Taylor's scries representation is given by

(5),thcn the lower ordcr λ of this entire special

monogenic Function g(z)SatiSnes

λ≧ h勁司→∞
椰

…m

AにorΨ ③=max{冊 ,肺′卜肺‖+1い nOト

decreasing function of k,then equality holds in(16)
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Proof

W血cΦ =椰

First、ve provc that λ≧ 0,thc coefflcients of an entire

specね l monogenic Taylors series sa● stt Cauchプ s

inequality,1.e

にm‖ ≦嵩M←′のr~m.…ズ1つ

hCC尤≦1,←ee回,pp ИttSO me abOve hequdけ

reduces to

llε m‖ ≦M(r,θ )r―
lれ 1.… ……(18)

AIso■om(9),fOr arbitrary〔 >O and scquence r=rk as

k―→Ⅸ),wc have

M(r,g)≦ exp(rλ),万=λ+ε
,

where λ is flnite real numbcr,now iom(18)we gct,

|lεn‖ ≦exp(rλ)r-lml

Wcp■ r=(ゆim血e above hequJり Юg∝

‖εれ‖≦鍔)翠exp鍔),

logll硼 ≧ψ u―齢 ‐論 ]

hn劇→Jげ
椰

≦死
,

since ε>O is arbitrarily small so finally we get Φ≦λ.

Now wc prove that λ≦Φ,iom the assllnlption on Ψ,v
(k)→∞ as k→∞ by the deanitiOn(3),I Ilε れ|lrlmlも the

maximum tcrm forr.then for

lmll≦ 1凛 |<|■
21

,‖ ε為‖rlmll≦ |lε 7n‖ rl口 |≦
|lεゑ‖rlm21

And for lml=た ,v(k-1)≦ γくψ(k).Now suppose that

llε∴‖rlmll and‖ εみ‖rlm21 are two consecut市 e

Maximum terms,

thCn lmll≦ 177121_1,
let lPr11 1≦ た≦ |,■

21

then lν (γ )|=177211,For v(lml・ |)≦
r<ψ (lmll),

where lml・ |=レ■
1卜 1,

hence from(13)and[1,prOp 5.3],for arbitraryじ >O and

aH r>rO(8),

Sci,Vo1 27,No3,2016

we have

lmll=lυ (r)|>rλ
′

,

λ′=λ-8,lmll=|フ (r)|≧ 〔ψ(lmll)一 q}λ
′

,

where qヽ a constant such that O<q<min{1,[ψ (lmll)一

Ψ D∝

颯,いつ≦∝⇒+T,
further we have:

ψ(lmll)=ψ (lmll+1)=…・=ψ(lml-1),

no、v we can write

lt(lmoD ..,p11-.|1Jk*:Jl < t{(lm.l) llml-lm-l,

Where

lm.l=lml-l andlml > lmol.
logllc-ll-1 3lmllog rl(lm' l) + o(1)

< tutwf)[r+o (r)]

# to* llc-ll-' = 
q{9t'+o (r)l

1'sffi,ll+o(l)],

now taking limits as lml - oo we get l,( <D , hence
theorem I is proved.

Theorem 2: Let g:Rn*r-CIn be a special monogenic
function whose Taylor's series representation is given by
(5), Also pr<oo then

lim.--tupSI9 . t.
log F (r)

Proof
From [, p.806]we have

t t/-\, .. /-\/a--\nO.+F rr/t, - -- r ,/ \ ll / \ rrrvr(r.,\ l.r \t )\Lt ) '- , wntrtc lvt(r,g/-Illaxllzll=1llg(z/l;
is the maximum modulus of g(z)
Or

Log M(r) < logy$) + (npr+e) log (2r) .

Or

LogM(r) -r, ,(npz+t)log(2) , (np2+e)log(r) ,
l"rrr@ >t | = lrJrt, (.) -- ,*, , t'
proceeding to limit as r+co on both sides we get

lim,--supSI9P < t ,ro8 B (r)

hence the theorem 2 is proved.

Al- Mustansiriyah J
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Theorem 3: Lct g: Rn+1_→cln bC a special monogenic

hnction、vhose Taylor's scries represcntation is given by

(5),Also ifO<p≦ ρ2≦ ∞,then σ≦ ″1,w≦ w2・

Proof
From theorem 2 we have

togM(r) s tosyrrot,*(ffi4 *# t ,

or

Ψ ≦Ψ F亀鶉 荒 繹 L

proceeding to limits as r+@ on both sides we get

o( wr, fr < wz, hence theorem 3 is proved.

Theorem 4: Let g:Rn*l-Clen be a special monogenic

function whose Taylor's series representation is given by
(5) then the following inequality hold

liml-- supff# > f and lim.--;nrff < 1.

Proof

Let lim,-- supff#:A , then for e>0 and r>rs(e),we

have

logp (r)<(A+e) lu(r)1.... .(19)

Now from ([], p.806), we have

r'(r) -lu(r)|... ... .. ....(20)p(r) r '

Now from (19) and (20), we get

logp,(r)<(A+e){!r or

u,(r) r I

-2-

p (r)logp (r) (A+€)r

log log r, (.), # log r +o (l)

or

tos?s\(r)> 
^-t' 

': +o (l).proceeding to limits as 1+oo illdlogr (A+t)
taking inf on both sides we get

tr,2 i Hence the first part of theorem is proved, to prove

second part let us assume that

liml-- infffif =B.Then for P0 and r> r>re (e),

Al- Mustansiriy4h J. Sci., Vol. 27, No 3,2016

we have

togp (r) > (B-e) lu(r)1..........(2 l)

Now from ( ) and (5), we get

togvl) > (B - e)(9r, or
p'(r) . l

p(r)logt(r) - (8-c)r '

or

togloglt(r) < t';fogr+o (l),

or

toslo.qy(r).++o(1),
logr (8-€)

proceeding to limits as r+co and taking sup on both
sides we get

p,.i . Hence the second part of theorem 4 is proved.
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TNTRODUCTION
Character theory is one of the most effective tool used to
attack problems in the theory of finite groups. It can bc

considered as a branch of representation theory. One of
the prominent example is the Burnside's p"qb theorem
which has no alternative approach to prove but
characters. W.R. Unger [6] compute character tables of
various groups, including local subgroups of 3Fi2n and

maximal subgroups of the Monster. Many
mathematicians have results on a specific groups and

special kinds ofcharacters, for instance [7], [8] and [9].
We compute character tables of two groups having the

properties: non-abelian, solvable and non-perfect of sizes

6 and 24 respectively. We follow the standard method.
namely, Dixon-Schneider algorithm. Also, we obtained
character table of the direct product of such groups. A
computer algebra system "GAP" see [0], has been used

intensively.

Preliminaries:
Throughout our work G is supposed to be a finite group

and K a splitting field with charK notdividing l6l, G

have r conjugacy classes C, : g1c , ...,C, = grc, where
gt: I, and that the irreducible characters of G are

Irr(G)--lyr, ...,2,j. Also, let Ci = tgi-rlg1 e G) be the

conjugacy class obtained by taking the inverse ofall the

elements in C;, and class sums Ci* = Lyrciy Q = 7, ... ,

r) form a K-basis of the center Z(KG) of the group
algebra KG. Moreover:

c,*.ci* =)o,rucp* for l<i,j <r.' t L
k=r

l-Definition [2):Let gr e Cr, and filk (i, j,k = \,...,r)
is the number of solutions (x,y) to xy = gy witlt
xeCi,yeCl,
i.e f,1r = i11*,y):x e Ci,y € C1,xy = gr,]l
The number is independent of g;, (called class

multiplication coefficients of G).We have the following
reiation: orjo = i,l.tu.

2-Definition Ill: Let,G be a finite group, A
homomorphism 6:G - GL(V) of G into the group of
isomorphism of V onto itself, is called a representation
ofGinV.

3-Definition Ill: A representation 6:G -+ GL(V) of
group G is said to be irrcducible if the V is simple,
reducible otherwise.

4-Definition Ill: The function

Z = Xo := G --+ K, g - trace6(g).
Is called the character of d. A character of an irreducible
representation is called irreducible character.
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S-Definition [1]: Let 1be the character of the absolutely

irreducible representation 6:6 - GL(V), over K. We
define algebra homomorphism

6s z: /(l{g) --+ l(
where 6'(z) = a(z) Iy with z e Z(KG) ond a(z) e K.

We called a = @r central character.

6-Theorem [1]: With the above notations we have:

Q) il1) * O e K o(C*) =W for any conjugacy

classC-gGeG.
QD MiK = fftir.lrl e K"' , we have:

[r(c,.)l [,(c,.)l,(c,.)l : l=M,rl : I fori=1,...,r.
[r(c..)] [r(+.)]

7-Theorem fl: The X, e Irr(G) are row-eigenvectors

of the matrices MiK, then the set {trr"r,...,2,6)} of
normalized common row-eigenvectors of all the

Mrr ,(i = 1, ...,r).

8-Corollary [l|: The class multiplication coefficients

friu (i,i,k ='1,...,r), then from MiK the ineducible

characters Z, e lrrx(G) can be calculated up to signs. If
char K = 0 or char K > z.,{lcl then the characters
themselves can be determined.
Proof:see [].

Of course, the main goal is in computing the complex
irreducible characters but the problem of Bumside's
method include the found to common eigenvectors and

eigenvalue of Mi,(i - L,...,r) [3].So we intend to solve
the eigenvalue and eigenvectors problems over a suitable
splitting field F for G of char(F) = p not dividing 16l

and p ) Z.JTG\, and transform the answer back to C

using a discrete Fourier transform. This method was first
proposed by Dixon [3].

9-Dixon-Schneider algorithm [6] :

Let e be the exponent of a given finite group G, we

intend to compute the complex characters Zr, ... , X, of G
as follows:

Step (l): Find the class multiplication coefficients a,rk
and associated integral matrices M,r = [a,,k],1i,1,k =
!, ,,,,r).

Step (2): Choose a prime p rvith p > Zr[lGl. and

addition p : 1 mod e. Choose a primitive e-th root
ee Fr.

Step (3): Find the common normed row-eigenvectors gn
of the M,Fr which belongs to &. Find a square root

r € [a(1), ,0(+)l of (q",q\il and find q -
t.qn e lnp(G), here 0 is as in equation (7) [3] .

Step (1): For each q e lnp(G) compute the
corresponding Ze lrr(G) using equations (2.10) and
(2.e) Il.
l0-Remark: In Step l, for our considered groups, it is
enough to compute one of the class multiplication
matrices M1( with a specific i, see [3], In fact, it follows
from Theorem (7) that an eigenspace of any MrK is
spanned by irreducible F-characters, in particular, if an
eigenspace of Mi is one-dimensional, then one
ineducible character is already obtained Il].
Our aim is to calculate character table of a direct product
of two groups say C and H which they have the
following properties; G is non-abelian, solvable and non-
perfect of size 6. While H is of the same properties with
size24. Note that:

lf D = 6 x H where lGl = n,lHl =m with a specific
attributes and conjugacy classes fr, ..., G and Ar, ..., A,
respectively. Then the conjugacy classes of D is

14 x A1l. lf the character tables for G and H are X=

Q,), v = Qltii) then the character table for D is:

Case I: Computing cheracter table of G by Dixon-
Schneider algorithm:
We can fetch group G with is properties and calculate
its conjugacy classes with representative from the library
of GAP as follows:
gap>alsma:=AllSmallGroups(6,lsAbelian,false, IsSo I vabl
e,true,
>lsPerfect,false);

[ <pc group of size 6 with 2 generatorp ]
gap> iso:=lsomorphismPermGroup(alsmaI I ]);
<action isomorphism>
gap> G:=lmage(iso);
Group([ (1,2X3,6X4,5), (1,3,sX2,4,6) ])
gap> ConjugacyClasses(G);

t orc, (r,2x3,6x4,5)rc, ( 1,3,5X2,4,6)rc l
gap> #find to representatives for the conjugacy classes

sap> s:=[ 0, ( 1,2X3,6X4,5), (1,3,5X2,a,O1;;

Step (l):
gap># the class multiplicarion matrices M_i,(i=3)
gap> cl := List( g, x ->ConjugacyClass(G,x) );; M3:=U;;
gap> forj in [..Length(cl)]do M3[j]:=[];
> w := List( Cartesian(cl[2].cl[]), x->x[ I ].x[2] );

Ｖ

・
ψ

　̈

・
ψ

ｈａ

帷

ｗｅ
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> for k in [..Length(cl)] do
> M3 [] [k] ::Length(Positions(w,glkl));od;od;
gap> Display(M3);

Step (2):
gap>e:=Exponent(G);
6

gap> p ::7;;F :: GF(p);; Id:: Identity(F);;

Take the matrix M3 and convert its entries to elements in
GF(7).

gap> MatT oZ: =fu nction( M, p)
> local i, j, k;
> i::l;
> j::l;
> ..,hila i<:Qiza/I\rl\ dn- 'r ^^r^v J> i:=l;

> M[ltil:: M[][i]*z(p)^0;
> i::i+l;
, Od;

> j::j+l;
> od;
> retum M;
> end;
funotion( M, p ) ... end
gap> M7 : =M atT oZ(M3,7 ) ;

[ [ 0*z(7), z(7)"0, 0*z('7) l, f, z(7), 0*z(7), z(7) l, I
0* z(7 ), z(7)^2, 0* z(7) ) )

Eigenvalues and bases of the eigenspaces of M{ =
0(M)=Ms*ld

gap> ev := Eigenvalues(F,M7);

l0*z(7),z(7) 4,z(7)l
gap>
evecs:=List(Eigenspaces(F,M7),GeneratorsOfVectorSpa
ce );
utz(7)"0,0*z(7), z(7) l), JZ(7)^0, z(7)n3, z(7)^0 )
1 I t 7(7\Nt 7(7\^O 7('7\^0 11 1Ittt-\./ -r-\ / -)Jt

To convert the elements of F ( which are represented as

powers of primitive element Z(7)) to integers, we use
the following function:

gap> dom := function( p, x )
>return(Position(List([-(p-l)12..(p-l)12), i->i*ld), x) -

(p+l)12 );>end;
function( p, x ) ... end

Step (3):

The following code shows that Mr' has three

eigenspaces 7r3, rvhere p are eigenvalues.
gap> for sp in evecs do

>forcinevdo
>if sp[]*( M7*ld)=sp[]*c then Print("\n",dom(p,c),":
");fi;
> od;
> for v in sp do Print( List(v,x->dom(p,x)), " ," ); od;
> od;

Vot =< esn >F=< [ 1,0,3 ] >r,
V-r' =1 Qzn )r=1[ 1, -1,1] >F,
Vr' =1 e{ )r=1[ 1, 1, 1 ] >F

By Theorem (7) the normed generators

ofVs3,V-33,andV33 are of the form g1n, with rp1 €
Irrp(G) ,i = 7,2,3 for each of the eigenvectors of M3F
we compute its norm a = (en,qn) and a square root t
of a-l in the range 1,2,(7 -t)/2 = 3 € F, if t is a

square. By the proof of Corollary (8), t is the degree of
rp e 1rc7(G) if the eigenvector is en.We first use a
function scp which returns the scalar product of two
class functions of G:

gap> scp :: function (v,w)
>return(Sum(List([ I .. Length(c l)],
>i->Size(clIi])*vlil *wlil) )/Size(G));end;
function( v, w ) ... end
gap> for v in Concatenation(evecs) do
> t:= Filtered( [..(p-l)/2], x -> (x*ld)^2 - scp(v,v)^-l );
> Print( [dom( p, scp(v,v)^-l ), d] , "," );od;
l-3,12ll,[ l, I l ]l,t l, tl I I,

We obtain the scalar products -3 = ?2,1 = 12 in F and
from the equation g = d.tpn e lrrr(G) we get:

(pr the trivial character,
gs = 2.g3n = 12,0,-1,) and <p2 = l.ezn =
[1,-1,1].

We have completely computed the character table of G.

Table (l): Character table of G

Case II: Computing character table of H by Dixon-
Schneider algorithm:
Follow the same procedure used in Case I, we get a

group H with the properties, non-abelian, solvable and
non-perfect of size 24. With
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Step l: Class multiplication mafrix:

/0 100
16 0 3 2

Mn=10 4 0 0

[o 1 o o

\003 4

Step 2:
exponent (H) =12, and choose p:13 with Galoi's field
GF(13).

Step 3:
MoF has five eigenspaces Vra, where pare eigenvalue

which are:

Von =1 esn >F=< [ 1,0,6, 1,0 ] )r,
v-r* =1 ?sn )r=1 1L,4,0,4,-41>r,
v-ro =1 ezn )r--1 [ 1, -1, 1,1,-Ll >F,
Vrn =1 g+' )r=1 17,-4,0,+,41>F,
Vun =1 g{ )p=111,1.,1,1, 1 ] >r,

From the equation e = t.g" e lrrr(H), we obtain the

scalar products 4 = 22,4 = 32, and -4 = 32 in F.We
get:

tp, the trivial
character,g3 = 2.ezn = [2,0,-1,,2,0] es = 3.esn =
[ 3, -1,0, -1,1 ]
ez = t.qzn = 11,-1,1,1, -1 I and gn = 3.e+n

= [ 3,1,0, _1, _1 ].

We have completely computed the character table of H:

ICH(g)「

″

24

lα

Table (2): Character table of H

Case II: Computing character table of the direct
productD=GxH.

First we construct D in GAP as follows:

gap>alsma:=AllSmallGroups(6,lsAbelian,false,lsSol vabl

e,true,
>lsPerfect,false);

[ <pc group of size 6 with 2 generator* ]
gap> iso:=lsomorphismPermGroup(alsmaI I ]);
<action isomorphism>
gap> G:=lmage(iso);
Group([ (1,2X3,6X4,s), (1,3,sX2,4,6) ])

Al- Mustansiriyah J. Sci., Vol. 27, No l. 2016

gap>alsma:=AllSmal lGroups(24,lsAbel ian,false,lsSolva
ble,true,
>lsPerfect,false);;
gap>
>Sizc(CottugacyClasses(1))=5);

FI:=Filtered(alSma,i_

[ <pc group of size 24 with 4 generators> ]
gap> iso::lsomorphismPermGroup(FI I I ]);
<action isomorphism>
gap> H:=lmage(iso);
<permutation group of size 24 with 4 generators>
gap> D:=DirectProduct(G,H);
<permutation group of size 144 with 6 generators>
gap> # D is non-abilian, solvable, non-perfect where:
gap> I sA be I i an( D ) ; I s So I vab le( D ) ; I s Perfect( D) ;

false
true
false
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Now, using relation (l) and results of Case I and Case II
the Character table of D is:

′α   2α   3α

I

I

2

I

I

2

2

2

4

)
J

6

J

3

6

-l
0

2
a

0

3

-J

0

J

-J

0

I

I

-l
I
I

-l
2

2
..,

J

J

-J

3

J

-J

-1

-1

a

0

0

0

I
I
2

-t
-1

-Z

I

0

0

0

0

I

-t
0

-l
I

0

I

0

0

0

I

I

I

0

0

0

0

0

0

0

I

0

0

0

0

0

0

I

I

2

I

I

2

2

2

4

-l
-l
-2

-l
-1

-2

Table (3): Character table of D = G x H
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This paper introduces a proposed secure system to transfer the voice files as a hashed and

encrypted data over communication channels with two experiments. Two experiments are

suggested; using SHA-I in first one and modified SHA-I in the second, and for the two
experiments RSA and AES are used for encryption. Modified of SHA- I is suggested since

there is a theoretical algorithms can break and penetrate it. The proposal trends to modi[
SHA-l with two suggestions; which are proofed by experimental works. These

suggestions are; (i) increase the number of round from 80 to 83 where the three additional
rounds are injected into the first stage to be 23 rounds instead of20. (ii) inject each round
with randomize operation with each round; which is an expansion procedure used in DES
to extend length from 160-240 bits, then followed by DES S-Boxes pruning procedure to
preserve the digest length by reduce the length from 240-160 bits. Both of increasing
number of rounds and the injection will increase SHA-I security and complexity to
overcome the flaws, which make it theoretical breakable.
Keywords: AES, SHA-1, DES S-boxes, Voice Files
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INTRODUCTION
The format of voice file is format for store digital voice
data in PC system. Voice file data must be encoded and

then be a raw bit stream, to be as a digital data could be

submitted to computation process such as securiry [], 2,

and 3]. RSA is a public-key cryptosystems where the

encryption key is public and decryption key kept secret

and differs from the public key. RSA based on the

factoring problem which is difficulty of factoring the
product of two prime numbers they must be large. For
more explanation see the literatures in [4]. AES is a
substitution-permutation cipher, unlike DES; AES does

not exploit Feistel network. AES has a block size of 128

bits, and the size of key is 128, 192, or 256 bits [5, 6].
Secure Hash Algorithm (SHA) is algorithm to hash

plaintext that by compute digest for the plaintext. SHA- I

can compute the digest for any length of plaintext. SHA-
I is a secure integration algorithm since, it is

computationally impossible to find a plaintext that match

to a given plaintext digest, or find two different plaintext

that introduce the identicaI plaintext digest. Any change

to plaintext slops, with a so raise probability, result in a
different plaintext digests and the signature will fail to

veri$. The famous algorithms of integrity are five and

called SHA-1, SHA-224, SHA-256, SHA-384, and

SHA-512 t7].SHA-l is employed in many of
applications and protocols ofsecurity, such as "TLS" and

"SSL", "PGP", "SSH", "S/MIME", and "lPsec" [8].
SHA-I work with a plaintext of any length (as input)
since it divides it to blocks each block is 512-bis. SHA-
I introduces an output with length of 160-bit referred as

a digest. There are huge number (may be infinite) of
plaintext that hash to each reasonable value; there are

also a huge number of reasonable collisions. Since
number of reasonable hashes is very huge, the variances
of finding by chance one only is trivially small (in 2^80
one only, to be found). If attacker try to hash 2^80
plaintexts (random), he will find nearly just one pair that
hashed to the similar value. That's what called "brute
force" anacks to find the collisions, and it will relay just
on the hash value length. Hash function is Break that
means be fit to find out collisions speeder than that [8,
9]. There are some collisions on reduced versions of
SHA-I, with less than the 80 rounds of the standard

SHA-1. An algorithm has been describe, which should
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obtain a SHA-I collision with a computational effort
roughll' equivalent to 2n63 invocations of SHA-I on
small messages; that's much better than generic

algorithms (which require 2^80 invocations on average)
but that's still quite big and that algorithm has not been

run yet. Some research find collisions in the 58-round of
SHA-l algorithm in operations of nearly 2^33 [8, l0].

Related Works
In [l] they analyze the security of the compression
function of SHA-l against collision attacks; they exploit
the additional freedom provided by this model by using a
new start-from-the-middle approach in combination with
improvements on the cryptanalysis tools that have been

developed for SHA-I in the recent years. This result in
particular in better differential paths than the ones used
f^- L^^L C,.-^+:^- ^^lll-;^-- -^ a^- l- rl.l .t-^,. --^-^.^Jrur tlssll rurrlalvlr uvlrlJtvrlJ )v l4l. rrl Irzl trlvJ PruPvJgg
a new design for the SHA-256 and SHA-512 functions.
Moreover, the proposed design has been implemented on
Xilinx Virtex-S FPGA. Its area, frequency and
throughput have been compared and it is shown that the
proposed design achieves gooci performance in term of
area, frequency and throughput. In [3] the strength of a
cryptographic hash function can be summarized into its
wlnerability to attack and computational time. This
work therefore, reviews existing standard cryptographic
hash functions, their construction and their application
areas. The secured hash function (SHA) was selected
and implemented based on its comparative worth over
others. The implemented cryptographic hash function is

evaluated for performance using a cryptographic
evaluation standard.

The Proposed System of Secure Transfer Voice File
This section will explain the proposed system, which is

proposing SHA-l enhancement to strength the security
of transfening the voice files over network environment.
Figure (l) explains the general view of proposed system.

冒 山

Figure (l): The proposed secure system to transfer voice
files.

l. The Sender Side, see figure (2):
o lnput voice by the sender microphone.
. Save file to be a data ready for security

processes.
o Hash the file using (first time traditional

SHA- I for first experiment and second
time modified SHA-l for second

experiment) and store the obtained digest.
r Encrypt digest by RSA.
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. Append encrypted digest to the end of file
of voice; which will be recognized by
consider it the last 160-bits.

o Encrypt overall the voice file using AES.
. Transfer the encrypted file by

communication channel to receiver.
2. The Receiver Side, see figure (3):

o Receive the encrypted file; which captured
over communication channel from sender.

. Decrypt overall the voice file by using
AES.

o Separate encrypted digest at the end of
voice file; which will be recognized by
consider it the last i60-bits.

o Decrypt digest by using RSA.
o Hash the file using (first time traditional

SHA-I for first experiment and second
time modified SHA-1 for second
experiment) and store the obtained digest,
then compare it with one decrypted in the
previous step. If they equal so the process
is secure and integrated, ifnot so there is an

interception and attacks occurred.
. Save file to be a data ready for converting

it to speaker.
o Output voice by the sender speaker.

Figure (2): The proposed secrre system by sender side.
「
―
―
「
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Srya trlc and r^troduca rl by lpaaka.

Figure (3): The proposed secure system by receiver side

General Description of Modified SHA-l
The proposed modified SHA-I depends on

traditional SHA-l with some modifications proposed to
overcome the attacks on it. Algorithm (l) will explain
the modihed SHA-1. But before present the algorithm of
modified SHA-I will introduce points explain the faces

of similarities and difference (modifications) between
SHA-I and modified SHA-I. The figures from ( ) to (8)
and table (l) introduce these points. .

l. Padding in modified SHA-I, as in traditional
SHA-1, see figure (4).

l       Me3勢 8● =        |:∞ 。 | ′
!

Figure (4): Padding of a message in modified"fri"-",A,
troditional SHA-l)

2. Each round in modified SHA-l will inject at it
is end by a suggested process which is an

expansion procedure using DES s-boxes to
conveft the output from 160-bit to 240-bit. The
resulted 240-bit will be reduced again to 160 by
proposed random pruning procedure, see figure
(5) below.

‐
∝ ｀

 |―
・

es l´ °CS I.ユ
lcL

Figure (5): Proposed SHA- I Round m in stage n

Figure (6): DES upansion procedure expand 32bils-
48bits

InI>u. Encr:,.trt.dYo-. F.l.

Add Flound )<.y

Gct thG dccryptlon .ctqltt.nd !ap.r.tc th. d36t by @nrld.r tha L3t l6(>batt ot ,ttc

OG.ypl Org.tt u3rng RSA and 9.1 Oig.tt ot voaca r.t. lo compr. th.m

The DES Expansion procedure (see figure (6)), will used
five times; ones time for each register to convert its
output from 160-bit to 240-bit, where the DES S-Boxes
procedure which will used pruning the 240 to 160, see
ngure(7).
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4. Extend the round of SHA-1 to 83 instead of 80
that by increase the number of rounds in the
first stage from 20 to 23 rounds see figure (8).

DES S-Boxes procedure pruning 48bits-

Table (l): Functions and constants of round of both traditional and modi/ied SHA-l
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3. The functions and constants of round for the
modified SHA-1 rounds as in traditional SHA-l
see Table ( l).

Algorithm Description of Modified SHA-l
This section will introduce the modification of SHA-l
algorithm in details depending what is described about it
in the previous section.

Stage r Round 。
ノ Constant r(y Function.li

―

つ

一

３

４

0.… 19

20.… 39

40...59

60.… 79

κl=5A827999
ふ =6ED9EBAl
κ3=8FlBBCDC
κ4=CA62ClD6

∫1(3。 C.D)=(BAC)∨ (B∧ D)

、/L(3,C,D)=β ●C ti,D

./b(B,C,D)=(3∧ C)∨ (β ∧D)V(C∧ D)

.角 (3,C.D)=β ●CI)D

Increase the
number of

round in first
stage only

from2} to23

stnge I r?O r.rrrn(lsl
J'r. Kt .\r.r,

stagt‐ 2(201c)11,1(ls,

′,.κ二 1ヽ4。 、、
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メ
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Figure (8): Eighty-round compressionfunction of SHA-l
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rithm(1):MOdirled sHA‐ 1

Input: Message to be hashed

t: Digest of hashed message (160-bi

Process:
l. Get the message to be hashed to be x.

2. Will padding the message (r/ to appropriate the size of 5 l2-bit multiples.

3. Divide the message which is padded into blocks.
4. Set predefined constant to initial value H0.

5. Padding of message (as traditional), if r is the message with I of bis as a length, Then the

size of overall message will be 512-bit multiples, the padding is single end of the

message which is followed by zeros of *- bit, and the 64-bit added of Iconsequently, the *
which is number of needed zeros is calculated by:

k = 512-64-7-l .......Eq.(l)[la]
= 448 - (l + 1) mod 512

6. The padded message will be divided (as traditional), before to perform the function of
reducing, mustthe message is divided into blocks of 512-bit xl, x2,..., ra. Foreach 512-bit

block will divide it into words are 16; each word with size of 32-bil. For example, the block
dh for the message x is divided into:

xi=Ogr@) xrQ) ....x,(rs); .... Eq. (2) [14]
lI/here, x,G) it a word with 32-bit size.

7. Value initialization (as traditional), H0 is a buffer of size 160-bit which is exploited to store

the hash value initialized in the iteration number one. There are five of words with length 32-

bit; those are constant and set by hexadecimal representation as: A = H1oy0 :67452301, B =

H(o)': EFCDAB89, C = Hloyz = 98BADCFE, D = H(o)'= 10325476, E = H(o)+ =

C3D2EIFO

8. Computation of hashing (modified), each block -ri of the message is processed in stages (four
stages) each stage is 20 rounds (but the first stage will increased to be 23 round). SHA-I uses

the following steps:

8.1 The scheduling of message (modified) produce a (83) 32-bit word not :ls traditional
which compute (80) 32-bit word, those words are: Ws, Wr,..., WgTfor each of the 83

rounds. Words W1 are abstracted from the 512-bit message block as in following:

( tit oii i t.5W, - ) f,i
" l 

[ (wi- 6..:;Wit+ ,'W j-8. tf7--r)<< r 16'-. i' 82 3) tl4]
l{here X11n for word ,( drcular shrft to lett by n blt poslttons; lndlcated b} .,,." -peration.

8.2 Registers selected for the working are five with size of 32-bits A,B,C.D.E

8.3 As traditional, value of hashing H19 has a five of words with size 32-bitHi(0), H,(r) , 6.(z)

, H,(') , Hi(a). First hash value captures the initial valueHq, which is substituted by a new

hash value that after treating each single block of message. The last Hn hash value is

output h(x) of SHA-l algorithm.

8.4 The four stages of SHA-l (modified) have the same infrastructure but internal functions

f, and constants K, are differ, where I < , < 4. Since stage is consisting of 20 rounds

unless first stage has 23 instead of 20, each of pieces in message block is treating by the

/, function in the same time with constant K, related to the stage. After completing 83

rounds the final output is inserted to input value H1-rmodulo 232 in fashion of rvord-rvise.

The process through round z in stage rr is given by:

A,B,C,D,E = (E + fi (B,C,D)+(A)<<5+Wi +& ),A, (B)<<30,C,D ... Eq. (a) [la]
8.5 After each round (new operations) the five registers rvill randomize depending on DES

procedures; that by expand each register from 32-bit to 48-bit using DES expansion

procedure, see figure (3). Then reduce each 48-bit to 32-bit using DES S-Boxes, see

figure (4).

9. End of the modified SHA-1.

Al- Mustansiriyah J. Sci., Vol. 27. No 3.2016
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Experimental Works
This section will evaluate the proposed system

to ffansfer the voice files in a secure channel by the

following points:
l. The proposed system produce integrity

algorithm to be used to digest the voice file, that
to guarantee there is no modification may be

done on plaintext if it is penetrated and attacker
cryptanalyzes the ciphertext. SHA-l is used for
integrity and for more security (since it
theoretical broken) a modif,red SHA-I in used

also as an optimal case for integrity, table (2)
explain the comparison between the two
algorithms.

Al- Mustansiriyah J. Sci.. Vol. 27, No -1, 2016

The digest extracted by using traditional SHA- I

or modified SHA-1will be encrypted using
RSA. The last is the best encryption algorithm
for open environment i. e., lnternet.
The proposed system is confidential and

identity authenticated; since it encrypt the voice
files and it is encrypted digest over
communication channels. Encryption was under
AES algorithm which provides high security
since it is complexity (factorial of 256) and it is

high randomness results from used S-Boxes.
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ABSTRACT

CDs considered as a means of storage of light unlike most secondary storage media does

not keep data on compact disk image of electromagnetic signals on magnetic surface
instead are stored CDs remember traits he called on points and areas on the surface of thin
plastic disc,the study problem faced was exposed to CDs infiltrate by hackers and copy
all contents of the CD on computer process.

The purpose of this research find new Method for protect the CD from penetration and

copy
On the computer, the proposed method for deterring pirating copyrighted software is a
great
weapon for large companies to overcoming hackers.
Remember to summarize the main idea behind this method to protect the CD from
penetration and copy she is to wipe the table of content entry of the protected file and put
it in an executable file belong to the same application on the CD.
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l. Introduction
Since the approaching of commercial software,

which are sold in the form of packages containing (CDs
and DVDs), many methods have been used to prevent

copying software from the original storage media[3].
In 2003, over $3 billion of counterfeit entertainment
CDs were purchased worldwide. In addition, it is

estimated that $29 billion of business software was used
illegally. Software theft is a big business; so big that
some of it is linked to worldwide organized crime[4]. At
the same time, private individuals engage in software
theft seemingly without recognition that it is illegal. This
level of piracy exists even though software publishers
attempt to stop piracy with software prevention methods
and industry and government agencies monitor piracy,
file litigation and shut down illegal operations.
This research will introduce a brief CD technology and

the most common CD-protection schemes and produce a
new method for protecting CD's to be copied to PC's.
The impact of this new method can be quite dramatic on
the financial performance of CD's publishers.

2. Research Problem
Tended researcher to study the problem faced
exposed to CDs infiltrate by hackers and copy
contents of the CD on computer process.

3. Research Object
The purpose of this research as follor.,,s:

l. Find new Method for protect the CD fi'om penetration
and copy On the computer ,the

proposed method for deterring pirating copyrighted
software is a great weapon for large

companies to overcoming hackers.
2.Develop appropriate solutions to address this problem.

4. Research Method
Using from the research main idea behind this method
to protect the CD from penetration and copy she is to
wipe the table of content entry of the protected file and
put it in an executable file belong to the same application
on the CD.
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5. Technical Background
At the end of 1982, the Compacr Disc Digitat Audio

(CD-DA) was introduced. This oprical disc digitally
stores audio data in high qualiry stereo. the Cb_De
specification was drawn up by N.V.philips and the Sony
Corporation, was summarized in the so-called RED
BOOK. All subsequent CD formats are based on this
description. The extension of CD to storage of computer
data was announced by N.V.philips and 'Sony

Corporation in 1983, and introduced to public in Nov
1985. This CD-ROM is described in yELLOW BOOK,
which later led to the ECMA-l l9 standard, which
specifies the physical format of a compacr disc. In 19g6,
N.V.Philips and the Sony Corporation announced CD-I,
which is described in GREEN BOOK. In 1987, Digitiat
Video Interactive (DVI) was presented to public.

The primary emphasis in DVI is on algorithms for
compression and decompression of audio and video data
stored on a CD-ROM[8]. tn t988, rhe CDROM_XA was
announced. Since the beginning of I990, CD_WO and
CD-MO are specified in ORANGE BOOK. Since the
beginning of 1995, CD-RW is also specified in
ORANGE BOOK. At the beginning of 1997,
Digital Versatile Disc (DVD) was introduced[5].

5.I Basic Technology

- .ln-optical storage media, the underlying principle is
that information is represented by using the intensity of
laser light reflected during reading. A laser beam having
a wave length of about 780 nm can be focused to i
resolution of approximately lum. In polycarbonate
substrate layer, there are depressions, cilled pits,
corresponding to the data to be encoded. The aieas
between the pits are catled lands.
Th_e substrate layer is smooth and coated with a thin,
reflected layer. The reflected beam has a strong intensity
at the lands. The pits have a depth of 0.l2um from thl
substrate layer. Laser light hining pits will be lightly
scattered, that is, it will be reflected wittr weakei
intensity. An optical disc consists of a sequential
arrangement of pits and lands within a track. The pits
and lands represent data on the surface [5].

5.2 Compact Disk - Digirat Audio (CD-DA)
The CD-DA was developed jointly by N.V.philips

and the Sony Corporation for storing audio data. Cds
have a diameter of l2cm, and are played at a Constant
Linear Velocity (CLV). Information is srored in such a
way that the length of the pits is always a multiple of
0.3um. A change from pit ro land or from land io pit
corresponds to the coding of I in the data stream. If lhere
is no change, a 0 is coded. It stores up to 74 minutes of
high qualiry stereophonic sound
using l6-bit linear PCM at a sampling rate of 44.1 KHz.

lnllog long playing records and cassette tapes have a
SNR of approximately 50 to 60 dB. The SNR of the CD_
DA is exactly 96 dB.The audio dara rare from a CD_DA
is= l6 bits x 2 channels x 44100 = t.4|2 x 106 bit/s [5].

5.3 Advantages of CD-DA
Errors on a CD-DA can be caused by damage or

dirt. For uncompressed audio, the CD_bA is very
insensitive to read errors that usually occur.
An additional advantage is that there is no mechanical

wear and tear. The disadvantage is the achievable error
rate is too high for general computer data, necessitating
an extension of the technology in formof the CD_ROM
t5l.

5.4 Compact Disk Inreracrive (CD_I)

^ It was developed by N.V.philips and the Sony
Corporation, and announced inl9g6. iD_l *us originally
designed for consumer electronics as an addition to the
TV Set. CD-l is a complete self-contained system, and it
supports text graphics, audio, image and video.CD_l is a

T!n_l9te delivery platform for multimedia applications .

CD-I hardware is called the decoder. CD-i'system has
its own processor unit based on Motorola 6g000 family
together with special video and audio chips. It also
includes a CD-player with a controller and aloystick or
mouse interface, and there is a provision for a connectionto aRGB moniror aTV[5].
It runs a real-time multi-tasking op€rating sysrem called
CD-RTOS. Audio in CD-t (A, S, C teveLl generaily
uses ADPCM coding.

Generally speaking, fult-screen full-motion video
may not be possible in CD-I. However, it may be made
p9:.]11. by anaching an .FMV cartridge, containing
MPEG decoder and addirional memor!. CD_t is a
consumer product, aimed at repeating the success of CD_
DA, so a CD-l disk-will play on any CD_t player
anywhere in the world [5].
AII CD-l players can play CD-DA disks. This sysrem
did not become widesprea_d and disappeared entirely
from the market by the end of 1997 .

5.5 File Allocarion Tabte (FAT)
The File Allocation Table is used ro track which

clusters have been ailocated to a specific file. The FAT
is relied upon by the operating ,yri", much like a card
catalog system is used in a library to locate a book.
References in the FAT act as pointirs and they poinr to
clusters by numeric reference [6]. When a f.ile is creared
three things occur (see figure l.)r
l. An entry is made into the FAT to indicate rvhere rhe

actual data is stored in the Data Area.

.2. 
A Directory Entry is made to indicate file name, size,

the link to the FAT, and other information.
3.The data is urinen ro rhe Dara

Area.
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fliei chain of ciusters 24.548,428,489

File Alloccttion Table 6AT)
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Figure 1. File Allocation Table on Disk
When a file is deleted only two things occur: executable file, when this file is executed, it checks to
l. The File Allocation Table entry for that particular file see whether the CD is original, this is done by veri$ing
is zeroed out and shown as available for use by a new the physical angle between the first and the last

file.
2. The first character of the Directory Entry file is

changed to a special character (E5 HEX).
3. Nothing is done to the Data Area.

Recovery of a FAT file system file can be accomplished
in 2 ways: The first is:

L The Table of Content entry for that particular file is

linked to the particular location in the data are where
the file data is stored
2. The first character of the Directory Entry file is

changeC to a !ega! character. 3. l'Jothing
is done to the Data Area.

The seconci is : The data can be "carved" from
unallocated space using specialized utilities.

6. Common CD Protection Techniques
In the following sections, some of the widely used

CD protection techniques will be discussed.

6.1 CD Cops
CDs fro CD Cops is a commercial CD protection

developed by link data securify; it could detect original
m copied ones. When running a CD protected by CD
Cops, a window titled 'CD Cops' will appear on the

screen also the file CDCOPS.DLL and some other files
with .GZ_ and .W_X extensions will exist on ihe CD.
The protection mechanism is embedded into the

accessible logical block on the CD.
The original CD contains an 8-byte code that holds

the angle information and a checking routine that verifies
the angle on the CD and then compares it with the
encoded value. The angle between the first and the last
accessible blocks differs from one CD to another based

on the CD-R type; this means no special mastering
machine is required to produce CDs protected with CD
Cops [2].
The testing routine is known to be complicated, also it

sets a timer to check if the testing routine takes much
time',vhich usually'means it is being iraced ( a debugger
is being used). If it takes much time to perform the
check, an error in the program will be prociuced.
Though CD Cops seerns to be tricky it is possible to
decrypt the executable file without the original CD this
is because the correct code is stored in the progranr
though it is encrypted but this did not prevent crackers to
produce tools to decrypt the program without the original
CD.

6.2 Disc Cuard
Disc Guard was developed by TTR technologies, it

stores the protection routine along with the executables
on the CD and then encrypts them, a digital code on the
original CD is used for the decryption, and this digital
code is not reproducible by re-mastering or disc copying.
When the program runs from the original copy that
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contains the digital code, the program will be executed
normally. If the program runs from a copied CD then the
digital code does not exist, then it might work as a demo
version or any other program could be exeuted at the
developer's choice [2].

[n order to store the digital code, a special machine,
DG-Author, is required to perform this task. CDs
protected by Disc Guard could be identified by the
existence of IOSLINK.VXD and IOSLINK.SYS files.
However, there is no universal decoder for Disc Guards
but there exist a number of patches that could be used to
crack it.

6.3 Laser Lock
Laser Lock was developed by MLS Laser Lock

international. It could be detected by a hidden directory
that contains unreadable errors. A combination of
encryption routine and unique laser marking on the CD
surface are used to make it impossible to copy the CD
q Though it is practically impossible to copy
files from CDs protected by Laserlock, there exists
workaround for it, the simple way to go is to set the CD
burning program to ignore the
errors and copy the CD, also there exist public decoder

for this protection.

6.4 Safe Disc
Safe Disc was developed by C-Dilla (Macrovision

now) and is considered the most commonly used CD
protection [3]. Safe Disc is used by famous game
producers like Ubi soft, interplay Entertainment, GT
interactive and Microsoft. Despite the propaganda that
precedes the release of Safe Disc claiming that it cannot
be removed, it took just about one week to break the frst
game protected by safe Disc, but generally it still the
main choice of many software
distributors.

The second part is encrypted using the first part,
which makes it impossible to change anything in the first
part; this method is used to deter some anti-debugging
programs like soft-ice in particular. Also the .exe file
contains a simple detection routine that checks whether
soft-ice is running, this is done by using the Create File
A API call to check the existence of (siwvid start) driver
which is needed by soft-ice, if this driver is detected then
a warning message will appear indicating that soft-ice
was detected and should be unloaded from the memory.
Another trick that is used to detect soft-ice known as
INT 68 in which the AH register musr contains the value
43h before calling INT 68, if soft-ice is loaded rhe return
value in AX will be F386h, this trick ro detecr soft-ice
works only under Windows 9x.

The second part of the .exe file contains a rourine to
calculate the code required to decrypt the original
executable file, it executes first CLOKSPL.EXE, which
views a picture during the loading process, then the
routine will calculate the decryption key based on
number of conditions. CD errors are read and according
to the existence or lack of errors, conditions are either
true or false. The calculation result is then XORed with

the current date, rvhich means that the code is not the
same every day. Eventually the second part of the .exe
file decrypts a
small routine in the memory that contains the address for
calling DPLAYERX.DLL and rhe correcr decryption
key.

Some workarounds were used to overcome the Safe
Disc protection such as l: I copy that involves copying
the original CDs as is and simply ignore the errors and
usually reading the CD ar a low speed (lX) is required,
also there exists generic patches that could be used'along
with the l: I copy ro run the game without protection. In
addition, there exist un wrapperVdecryptois like unsafe
Disc that can exrracr the original.exe file from the .icd
file then the extracted file could be burned along with the
other files or simply replace the original one with the
extracted one after software installation.

6.5 Secure ROM
Secure ROM was devetoped by Sony DADC. It

could be detected from the existence of onl or more of
the following files CMSt6.DLL, CMS 95.DLL or
CCMS_NT.DLL, also the main exe file iontains rhe
string 'CMS' rwo times. There exist some similarities
between Secure ROM and Safe Disc, some Secu ROM
data are encrypted in an EXE file and this file could only
be decrypted if the originat CD is present. Memory
dumper (Proc Dump) could be used to save the EXE file
to the hard disk after rhe file is correcrty decrypted [2].

6.6 VOB
VOB is considered to be the latest commercial

protection in the Secure ROM and Safe Disc family. The
new thing regarding VOB is that it uses anti-
disassembling routines that makes the debugging takes
considerable amount of time, other than this ii works the
same way as Secu ROM and Safe Disc [2].

6.7 Other CD Protection methods
In addition to the above-mentioned commercial CD

protection products, some universal tricks were also
used, those tricks were based on some assumptions as
soon :ts they become invalid those tricks no longer
works[7].

7. Designing Rigid protection Method
We called the protection method explained in this

research rigid because as we knew there is no way to
hack or to break it as we will discuss in the following
sections.

7.I.The Protection Concept
The concept of the protection method is not to let the

application to be executed when it is copied to the hard
disk. The protection musr not be performed in an easily
exposed tricky-wise method but programmable method.
In such other method the programmers tend to put some
checking poinr in the executable program like checking
serials or passwords before starting the application. The
hackers use to jump blocks from the starr of the
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executable program and test the remaining code and they
always succeeded when they pass the checking points.
In this research we are going to build a rigid hard to
break method for
protecting compact disks and surely it is not a tricky
method and not containing a checking points. We must
perform some changes in the program code far enough to
be jumped by hackers or it can't be jumped.

The idea behind this method is that we must have a
content on CD without a reference to it in table of
content. This means when we write a file to a CD we
have to delete the entry of this file from the table of
content, but before that we have to save the address of
the file in an executablehle .

For example if we have a dictionary application,
the executable file ofthe dictionary have the address of
thc dictionary data filc on CD instca,j of iis name to bc
opened during execution.
In this case the application must be executed anywhere
but it will refer to the dictionary data file which is on CD
and it can't be moved to PC because the file reference
was removed.

7.2.The main steps
We can summarize the method in four main steps:

l. Making and ordinary application CD without any
protection.
2. Calculate the necessary information.
3. Perform the protection(Rewrite the application
executable file(s) with the address reference

instead of file name).
4. Buming the protected CD.

As shown in figure 2,The first step is to copy the
application (which contain the executable file(s), and the
data file(s) at least) to the Rewritable CD. In the second
step we must select the main source data file(s) and
calculate the necessary information from the table of
content entry. The third step is to delete the selected file
or files, in this case the table of content entry of the
file(s) are delete only while the whole data will remain in
the CD. After that we must replace the deleted data
file(s) name(s) with the address reference in the
executable file. The last step is to
replace the application executable file with the nnodified
new one on CD and then make a distribution copy of the
last CD with rewritable or writable once CD.

T.3.Implementation Aspects
The necessary information that must be calculated

before performing the protection method must be
retrieved from the table of content entry of the
application data file(s), which has the foltowing fornr
:File name, Attribute byte, Modification time,
Modiflcation date, Starting allocation unit, File size. The
most important part of this information concerning the
protection method are Starting allocation unit and File
size.
Performing the protection method will be done by
replacing the

Figure 2. The flow chart of the complete method

read statement which defined by the file reference with
read statement defined by location. reference which is
retrieved by previous step

8. Conclusions
Based on the results that have been reached by the

ncw mcthnd ic oc fnlln.r,".

l.The main idea behind this method to protect the CD
from penetration and copy she is to wipe the table of
content entry of the protectcd filc and put it in an
executable file belong to the same application on the CD.
2.This Method can be considered as the means of
protection for the public that the user has the ability to
copy disk backup, leading to damage to the original CD.
3.There is no way to replace reading the data in the CD-
ROM that if possible, must replace a reference location
of the data file on the disk with a hint of a random access
memory which is not possible.

It{akin g unprotected appli cati on

rerwitable CD

Calculate■ e addresseS)oftte

application data rlleo)

'ir,rite the' appli c ati on

executable file(s) with the
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Distributed databases are becoming very traditional now a days. Today's company

environment has an increasing need for distributed database applications as the need for
reliable, scalable and accessible information all the time more getting higher. In addition,
that system provides an advance on communication and data processing suitable for its

data distribution throughout different network sites. Not only is data access faster, but the

error rate is low when they happen, and it provides local control of data for users. In

general, the defurition of a Distributed database is a collection of databases that can be

stored at different computer network sites. The inadequacies of centralized database

systems and manual systems in managing students' exams require the use of distributed
database systems in this paper. The proposed system is a relational database designed in a
technique that each academic department in the university has its individual database. The
master database is hosted at Center processing unit exams. In this paper, we build a

network between parts of the system in order to achieve sharing of information with each

other. Three-Tier architecture is the methodology that is used to design and implement the

system. The proposed system architecture includes three tier architecture and the Database

Management System (DBMS) which combine in a web application. 
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INTRODUCTION
In today's world of common dependence on

information systems, all kinds people need access to
companies' databases. In addition to a company's own
employees, these include the company's eustomers,

potential customers, suppliers, and vendors of all types.

It is possible for a company to have all of its databases

concentrated at one mainframe computer site with
worldwide access to this site provided by
telecommunications networks, including the Internet.

Although the management of such a centralized system

and its databases can be controlled in a well-contained
rilairner and this can be advantageous, it poses some

problems as well. For example, if the single site goes

dorvn, then everyone is blocked from accessing the

databases until the site comes back up again. Also the

communications costs liom the many far PCs and

terminals to the central site can be expensive. One

solution to such problems, and an alternative design to

the centralized database concept, is known as distributed
database [].

As well as, a distributed database system offers many

advantages compared to centralized database systems

and manua! systems of record keeping. A d-istribrrted

database system has been proposed for different reasons

ranging from organizational decentralization and

economic treatment for more autonomy. Some of the

advantages of distributed database system are location
transparency, performance transparency, copy
transparency, transaction transparency, fragmentation
transparency, schema change transparency, and local

DBivIS transparency [2].
Distributed System [3] in Figure l. Data, Process, and

Interface components of an information system are

distributed to multiple locations in a computer network.
Accordingly, as the task load could be distributed across

the network distributed.systerns are required for
functional distribution, inherent distribution in the
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application domain, Economics, better performance, and

increased reliability.

Figure l: Distributed Database System [3]

Three-Tier Distributed Database system.
The most recent versions of DDBMSs and middleware
build a developer's task of implementing a three-tier
client-server architecture much simpler. Many of the

components that required a heavy programming effort
are now available in ofI-the-shelf versions strong and

flexible enough to handle most tasks. Organizations that
combine such products into their information
architecture will obtain the benefits of three-tier client-
server. These architectures will allow for more flexibiliry
and the ability to rapidly take advantage of business and

technology opportunities that will arise in the future.
However, three- tier client server systems will always
require skilled planning and implementation to ensure

the present and future needs of the firm can be met. This
is another area where DDBMS features will never

replace talented people [4].
One way to improve performance is to add server to

handle process management. The middlewere usually
consist of transaction -processing (TP) monitor or
message-oriented middleware. Clients access a TP
monitor in the middle tier that, in turn, accesses a

database server on the backend [5]. A transaction -
processing monitors that support more simultaneous

connections than message-oriented middleware.
However, message-oriented middleware provides more
flexibiliry in the kinds of messages supported.A second

way to improve performance is to add an application
server for specific kinks of processing such as writing,
neither approach, the additional server software can

reside on a separate computer.Altematively; the

additional server software can be distributed befween the

database server and PC clients [6]. In this paper,

designed the system in order to achieve the advantages

of a Distributed Database system, also because of the

manual processing of students' result, the process of
retrieving missing results takes longer, especially when it
has to do with courses from another department.
Sometimes, complementary and amended results are not
updated immediately to reflect the true status of
students' record, thus resulting in inconsistent records

Al- Mustansiriyah J. Sci., Yol.27, No 3,2016

and much time is taken to process students' transcript

and sometimes, there are discrepancies in the results. In
this paper, an attempt is made to design and implement
distributed database system for performance of exams
processing , thus eliminating most of the problems
associated with the centralized system and the manual
system of student record keeping. In this paper, the

system has been use three-tier architecture

Related Work
Research has followed that development of application
in field distributed database system.

X. Liu,2005 [7] proposed an analyical model of the 3-
tiered Web services architecture. A test bed is built to
m@sure, model parameters based on industry standard
server components and benchmark. Validation results
show the proposed model predics performance measures

such as response time and throughput accurately.

S. J. Alyaseri,2010 [8] this pap€r presens a distributed
registration database system using Oracle9i distributed
features such as replication and fragmentation. The
analysis and design steps of the distributed registration
database system are shown as well as the practical steps
required for implementing the distributed database
system using Oracle9i.

Dr. C. Sunil Kumarn, et al 2012 [9] security features

must be addressed when escalating a distributed
database. The choice between the object oriented and the

relational data model, several factors should be

considered. The most important of these factors are

single and multilevel access controls (MAC), protection
and integrity maintenance. While determining which
distributed database replica will be more secure for a

particular function, the choice should not be made
exclusively on the basis of available security features.
One should also the effectiveness and efliciency of the
delivery of these characteristics. In this paper, the

security strengths and weaknesses of both database

models and the thorough problems, initiate in the

distributed environment are conversing.

Prof. C. M. Jadhav, 2014 [0] the definition of
DDBMS states that the system should make the
distribution transparent to the end user and application
prograrnmer. Purpose of transparency in DDBMS is to
hide implementation details of distributed database
system. The main objective of implementing distribution
transparency in a heterogeneous distributed database
system is to offer transp:uent access to data no maner
where in the network the data is located by providing a

single system image to end user. Heterogeneiry in
distributed database system refers to a system containing
multiple databases of different kinds. It is necessary to
implement distribution rransparency because
applications are wrinen depending on how much
distribution transparency is provided by the DDBMS.

Computer N/w t)
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A Practical Application
Components of distributed database systems.

The distributed database system must contain (at least)
the following components:

Computer Workstations (sites or nodes) that
form the network system. The distributed
database system must be independent of the

computer system hardware.

Network Hardware and Software Components
that be located in each workstation. The
network components allow all sites to interact
and exchange data. Network system
independence is an advantageous distributed
database system qualify.
Communication Media that carry the data from
one workstation to another. The distributed
<iatabase management system must be
communications-media-independent; that is, it
must be able to support several types of
communication media.
The Transaction Processor (TP), which is the

software components, found in each computer
that requests data. The transaction processor
receives and processes the application's data
requests (remote or local). The TP is also
known as the application processor (AP) or the

transaction manager (TM).
The Data Processor (DP), which is the software
component residing on each computer that
stores and retrieves data located at the site. The
DP is knorvn also known as the data manager
(DM).

Environment Preparation
Servers in each system had been connected as is shown

in Figure 2 which describes the implement topology of
the servers. The installation ofeach server is described in
separated sections with figures that show the installation
procedure. Where this design has been proposed for the
implementation of the proposed system

Figure 2: Implemented proposed topology.

Design Overvierv
Preliminary investigations about the existing systems

(centralized system and manual record system) were
carried out. A detailed study of the student information
handbook of Bagdad Universify was also carried out.

Sci.. Vol. 27, Nc 3, 2016

The inadequacies of the existing systems were identified
and a protofype of a distributed database system was

proposed, designed and implemented using a database
(PHP, mysql), a web browser with Java Script
compatible with Internet Explorer 5.0 or later versions
made available at every client workstation.

Proposed system
The proposed system used distributed database system
that consists of multiple Database Management Systems
management of multiple servers (sites or nodes)
connected by a network. The distributed databases are
made up of homogeneous (similar) nodes. Each site or
node may have some measure of independence, that is, it
can allow connections locally while still participating as

a node in the distributed database system. The general
woikflow u[ iirc proposed systerrr can be ciescribeci as

follows as shown in Figure 3.

Figure 3: proposed system

The focus of mechanization is to improve the efficiency
and good organization that can easily reached. In view of
this, the proposed system is fully mechanical with the

aim of eliminating the deficiencies problems in manual
and centralized systems. The system is designed in such

a way that each academic department has its own
database, including all Dean's Offices, CPU_EXAM,
Exams and Records, Student Affair Division, and

Senate. The master database is expected to be hosted by
CPU_EXAM. The system is designed with some
security, such as data, unauthorized modification is not
allowed.
The following subsections describe the design of the
proposcd sysiem tl^,rough i*'o siages:

o The first stage deals with the design of Three-
Tier system.

The second stage describes the Database'l'ables'
Relationships,System Testing and Flowchar.

Th ree-Tier Architectu re Design
Three-tier architecture comes into existence to

improve management of code and contents and to
improve the performance of the web based applications.
The proposed system consists of three layers which can

be delured as follows; Figure 4 shows the structure of
three-Tier system:

1. Presentation or client layer.
Presentation Layer contains interface code, which is

dependable in providing portable presentation logic.

frdlll ilu r cLUlu Studenl aifair

.dcademic deparmrent

r27

Appllcatlort Sorv6r D.ltabaao Sorvo.
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2. Logical or application server layer. Which
consists of two logical layers:

r Business Logic layer.
The business layer functions befween the presentation
layer and data access logic layers, sending the client's
data requests to the database layer through the data
access layer after converting the request(s) to an SQL

Query.
o Data Access layer.

This Iayer contains a code to remove data, answer
queries and modify Database.Data access code consists
of SQL statement translation code That is usually part of
the DBMS. It provides access to the database in Execute
a set of SQL statements or stored procedures.

3. Database layer.
This layer made up SQL database management system
component that provides the mechanism to store and
retrieve data and glant the permissions to each user as it
is planned by the system administrator.

Figure 4: Three-Tier structure proposed

Database Tables' Relationships
The system consists ofa relational database ofstudent

records which could be accessed by all the departments.
The proposed system is an available distributed database
information system. The database contains CREATE
TABLE statements for students' records, including all
courses, clearance procedures, registration procedures;
add/drop course procedures, entering of scores
procedures, and great point average (GPA) procedures.
Each table in the database is designed with a specific
format for each field. Input is process next to the file to
create the necessary output. For security reasons,
accessing mode for each file in the database fragments is
exactingly departmental-based (i.e., records in other
departments can be viewed (read) but cannot be
modified by other departments). A relational database
model is based on the model that data is organized and
stored in fwo dimensional table called relations.
A relational database consists of a collection of tables,

each of which is assigned a unique name and a ror.r' in a
table represents a relationship among a set of values. A
table consists of a heading defining the table name,

colunln names and a body containing rows of data. In

this systenl that used relation databasc(creatC database,

create tablc,insert,select qucry)and dCterminate thc

pHmary key and Foreign Key in the tables,and join

alnong tables.

STUDENT(StdMatNol,StdFirstNalnc,StdLastName,
StdAge,StdCity,StdState, StdZip,StdFaculty,StdDept,

StdLevel,StdScore,StdGPA)

COURSE(CourSecOde,CourseTitle,CreditUnit,Score)
STAFF (StafnD, StafIFirstNalne, StafILastName,
StafFAge,   Staα じity,   Statttate,   StaffZip,
StaPhoneNurnber)
DEPARTMENT(DeptNarne,DeptHeat DeptLoc)
Fol‖ i the above Course Table,the ambute stdMatNol,

is a foreign key ul the Course Table because it saves as a

prunary key in Student Table and as nonc key auribute

in Course Table.

SQL CREATE TABLE statement forthe abOvc course
database smcture is shown bclow:

CREATE TABLE Course
(COurSecOde CHAR(7)NOT NULL,
StdMatNo CHAR(6)NOT NULL,
CourseTitle CHAR(20)NOT NULL,
CreditUnl CHAR(1)NOT NULL,
Score DECIMAR3,2)NULL,
Primary Key(Coursecodc))

Insert into table

Coursc(CourSecOde,StdMatNO,CourseTitle,CreditUnit,

Score)

Values(COSC203,SCN001,Databasel,3,20);
SQL SELECT to QUERY infomation iom table is
shown in Table l,Table2

SELECT'FROM Course;

Table l:Course Table

Somc of the relations and CREATE TABLES and

QUERY statements in the databasc are presented be!ow:

SQL CREATE TABLE statement for the student table
structure in Tab!e4is shown be:ow:

CREATE TABLE Student

(StdMatNol CHAR(6)NOT NULL,
StdFirstNalne VARCHAR(15)NOT NULL,
StdLastNarne VARCHAR(15)NOT NULL,
StaAge INTEGER(3)NOT NULL,
StdCity VARCHAR(13)NOT NULL,

CourseCod
e

StdMatN
O

CottTitl
e

CreditUn

it

Scor
e

COSC203 SCN001 Database 20
COSC20: SCN002 C科 40

Table 2: Course Database Stmcrure.
Field Name Field TvDe Field Size

CourseCode CHAR
StdMatNo CHAR 6

CourseTitle CHAR 20
CreditUnit CHAR 1

Score DECIMAL 3.2

０
０

，
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StdFaculty CHAR(25)NOT NULL,
StdDept CHAR(15)NOT NULL,
StdLevel VARCHAR(3)NOT NULL,
StdScore DECIMAL(3,2)NULL,
StdGPA DECIMAL(3,2)NOT NULL,
Primary Key(StdMatNo))

SQL SELECT statcment for student table in Table3 is

shown belo、v:

SELECT*FROM Student;

Table 3:Student Table.

Table 4: Structure table

SQL VIEW statement for student table and cours table
is shown in Tabel 5 below:
create view dl as select concat(a.StdFirstName,
a.StdLastName) name,a.StdDept,StdScore,
a.StdGPA,b.CourseTitle,b.CreditUnit from student
a,course b where a.StdMatNo I :b.StdMatNo

select * from dl

Tabel S:view dl

SQL VIEW statement for STAFF table and
DEPARTMENT table is shown in Tabel 6 below:
create view d2 as select a.DeptHead,
a.DeptName,b.Stafrciry,b.StaffZip from STAFF
a,DEPARTMENT b where a.StfMatNo l:b.depMatNo
select * from d2

Table 6:view d2

StdMatNol StdFirstName StdLastName StaAge StdCity StdFaculty StdDept StdLevel StdScore StdGPA
SC001 Ali Abd 22 Bagdad sclence computer 200 20
SC002 ahmed Simer つ

４ bagdad sclence computer 200 25 27

Field NaFne Field Type Field

Size

StdMatNol CHAR 6

StdFirstName VARCHAR
StdlastName VARCHAR
StaAge 恥JTEGER

StdCity VARCHAR
StdFaculty CHAR う

４

StdDept CHAR
StdLevel VARCHAR

StdScore DECIMAL 3.2

StdGPA DECIMAL 3.2

name StdDept StdScore StdCPA CourseTitie CreditUnit

ahnredsimu computer C■■

Alユ bd computer Databasel

DeptHead DeptNarne StafFCi" Sraffzip

phd.abd alkeam COnlPUter Bagdad abd alkeanC、 ぬoO cO

phd.simer ali infonuation Bagdad semir_ali@)'droo.com
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System Testing
Unit Testing: Every independent unit (register courses,

show registered courses, update score, etc.) in this

system was tested.

lntegration Testing: Using the relationship befween the

units, the interface each unit presents, was tested lvith
another unit for its validity.
System Test: Having been able to validate the

interactions between the different units, the system was

tested as a whole.

Flowcharts for the system
There are different types of tools that can be used to

achieve the design of the present systems. The top down
approach has been used to achieve the design the system

present, three flowchart the first name Login Flowchart
for Staff, that can check names authorized to enter
system is can shown in figure 5, the second name

Flowchart for System Information Processing is shown

in figure 6 and the third name Flowchart for Srudent

Records shown in figure7.

Figure 6: Flowchart for Student

ａ

Ｏ

ｎＦ‐ｏｗｃｈ
Figure 5: Logi i for Star
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Figure 7: Flowchart tbr System lntbrmation Processing

Conclusion
As distributed applications are becoming a certainty,

distribution, design is becoming a new and appropriate
area within database design. Distribution requfues its
have theory, problem definitions, solution methods, and
methodologies. Recent information has shown that
distributed database systems turn out to perform better
that their manuaycenffalized counterparts. The
inadequacies of the manuaycenralized systems in
management our sftldents' results necessitated the used
of 3-tier form of the Client/Server model distributed
database system in this paper, used in the proposed
system has the benefit of allowing the division of the
database server and all clients' requests for the database,
by this means creating more secure environment for the
database and distribute the processing of transactions.
The proposed 3-Tier architecture leads to reduce the
bandwidth required for the hosting server, in both terms
of download per day limitation and the general data bit
rate to the whole system and for each site to improve the
transactional processing of database, in this paper using
Three-Tire provides a successful distributed database
link that achieved between the sites .Since all programs

in a distributed database wriften using language (mysql
language) where we found how the process added and
quickly retrieve the data is through this paper conclude
that can basic principles applied distributed database
appropriate language with any application we want.
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Asdaf Abdul-Ameer Raeed, Rasheed H. S. Al-Naimi, Kais J. Al-Jumaily
Al- Mustansiriyah University / College of Sciences/ Department of Atmospheric Sciences

ABSTRACT
Articleinfo

Recelved

29/4/2015

Accepted
17/4/2016

Cloud seeding, a form of weather modification, is the attempt to change the amount or
rype of precipitation that falls from clouds. Cloud seeding is actually a very complex
process. In the simplest terms, it introduces other particles into a cloud to serve as cloud
condensation nuclei and aid in the fbrmation of precipitation. The aim of this research is to
simulate warm cloud seeding by liquid solution drops.
A numerical model of warm cloud was developed and implemented by Fortran
programming language. Numerical simulation of warm cloud seeding by slat solution
showed that growth of most drops depends on seeding density value, the rate of growth of
the cloud drop increase with increasing seeding density in a non linear way. The results
illustrated that the radius of the large drop plays an important role in groMh process while
very small radius of small droplets has almost negligible effects on the groMh process. It
was found that rainfall is increased when seeding densiry is increased from 0 (the case of
no seeding). The results also showed there is an optimum value for seeding density that
gives the relatively largest amount of rainfall. Beside seeding density, the updraft radius

of the cloud plays an important role in the formation of rain. Therefore the proper seeding
densiry to be used depends on the updraft radius ofthe cloud.
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INTRODUCTION
Water is one of the most basic commodities on earth

sustaining human iiie. in many regions oi the world,
however, traditional sources and supplies of ground
water, rivers and reservoirs, are either inadequate or
under threat Ilom ever-increasing demands on water

from changes in land use and growing populations. In
many countries water supplies frequently come under

stress from droughts and increased pollution in rivers,

resulting in shortages and an increase in the cost of
potable water. Ground water tables have been steadily
decreasing in many areas around the world where ground

water is one of the primary sources of freshwater. This is

particularly evident in the southwest United States and

Mexico. To help alleviate some of these stresses, cloud
seeding for precipitation enhancement has been used as a

toolto help mitigate dwindling water resources [][2].
While many countries conducting weather modification
activities are located in semiarid regions of the world,

several countries in the Tropics such as Indonesia,

Malaysia, lndia, and Thailand are also involved in

weather modit'ication activities. Although these countries

receive a relatively large amount of rainfall, a 5% below
normal rainfall year translates into a drought for them

due to their infrastructure and agricultural practices that

are more water intensive than in other parts of the world.
Weather modification activities to enhance water

supplies have been conducted for a wide variety ofusers
including water resource managers, hydroelectric power

companies, and agriculture [3].
Cloud seeding, a form of weather modification, is the

attempt to change the amount or type of precipitation
that falls fiom clouds, by dispersing substances into the

air that serve as cloud condensation or ice nuclei, which
alter the microphysical processes within the cloud. The

usual intent is to increase precipitation (rain or snow),

but hail and fog suppression are also widely practiced in
airports [4].
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Many of the potential rain-producing clouds in the

tropical or semi-tropical countries are convective in
nature and their tops often do not exceed the height of
the freezing level. The possibility of increasing rainfall
from warm clouds has generated considerable interesl to

augrnent water resources among the nations in these

regions. The physical processes involved in the initiation
and development of rain in warm clouds are

condensation, collision-coalescence and break-up. The

physical hypothesis of rain enhancement ftom warm

clouds is based on the modification of the rain processes

through seeding the clouds with either a hygroscopic
material (e.g. artificial CCN) or with small water drops

thereby tapping the potential precipitation efficiency of
the cloud systems [51.
Many field programmers have been conducted in several

countries either on experimental basis or on operational
basis. The experiments for rain enhancement fiom warm

clouds conducted up to the present time do not have the

necessary physical observations for clear-cut evaluation
and possible technology transfer (WMO 1995) [6]. In

1989 Iraq has recognized the importance of precipitation

enhancement experiments. lt was planned the Project to
be canied out for several years to determine the best

method that suits the local conditions. Unfonunately,
these relatively controlled experiments were terminated
often the first season due to economical difficulties. On

the basis of results obtained from the above rather shon-
term experiment, a series of seeding operations have

been canied o\t (199211993, 1999/2000, 2000/01,
2001102 ) in irregular way due to difficulties of getting
permission from the (IN-observers for flying the seeding

aircraft [6].
Recently. great effons are done to parameterize

microphysical processes inside the cloud. In a study
carried out [7], it was found that rainfall modeling and

microphysical and dynamical processes, especially
cumulonimbus clouds seeding are very imponant in

small scale modeling because of fte great amount of
precipitations in short periods and smaller size of this
kind of cloud compared to the grid's dimensions in

mesoscale models. Kuba and Murakami [8] examined
the effect of hygroscopic seeding on warm rain clouds
was examined using a hybrid cloud microphysical
model combining a Lagrangian Cloud Condensation

Nuclei (CCN) activation model. Hosseinzadeh and

Javanmard [9] canied out a numerical analysis of
homogeneous cloud seeding agent on the one-
dimensional, time-dependent cloud model is carried out.

Sensitivity tests were done for different seeding

methods, cloud life stages, seeding positions, and in the
two kinds of cumulus clouds in s'hich one of the [0]
modeled a one-dimensional transient cumulonimbus
cloud to be seeded by liquid CO2. The model includes
microphysical and dynamical processes associated with
glaciogenic seeding by homogenous ice nucleation and

fwo thermal terms associated rvith seeding by -90 "C
liquid COr.

Al- Muslansiriyah J. Scr.. Vol.27. Nt,l. l0l6

The Model
The model consists tl{o parts; the first one is based on

the theory of convective clouds. The fundamental
h,?othesis of this theory is that the ascending current in

a cloud entrains air fiom its surrounding and the amount

of entrainment is computed fiom the knowledge of the

temperature and specific humidity inside and outside the

cloud. The second part of the model simulates the
gro$/th of cloud drops within the cloud using the
theoretical principles ofcloud microphysics. The basis of
the model was established in I l]. Since this model is
rather old, many modifications were made to include up
to date formulation, considering environmental
conditions of local clouds, and overcome programming
diffrculties for nrnning the computer program on PC

computen. Details of the cloud microphysics, the model
structure, and program codes can be found in the leading
authods Ph. D. thesis [l2].

Applications of the Cloud Seeding Model
The cloud seeding model discussed in the previous

section was used to perform several sensitivity tests for
the cloud physics parameters and effects of cloud
seeding by NaCl solution on nin formation. Model
assumptions include particle sizt distribution of NaCl
particles shown in Table (l) ull. It is seen from this
table that only 9.5o/o of the total mass was in the

range of50 pm radius or less.

Table ( I ): Distribution ofNaCl panicles by size.

o/o of total mass

0‐ 5 68.0 001

5- l0 167
10‐ 15 28 03

15‐20 05

20‐ 25 08 04

25‐ 30 07

30‐35 ハ
Ｖ 07

3540 t.l
40“ 5

Ａ
Ｖ

45-50 08 34

50‐ 55 1.9 10.6

55‐60 l.J 98

60‐65 03

65‐ 70 03

70‐ 75 l.l | 5.5
75‐ 80 05 96

80‐ 85 05 I r.6
00 00

90-95 05 t6.2
95-100 00 00

100‐ 105 03 108

l3,l

|



Al‐ Mustansiriyah J Sci,Vo1 27,No3,2016

The larger particles are too large to be effective as

seeding agents. They either do not reach cloud base

or do not rise high enough above cloud base to be

efficient as collectors of cloud water. In the model, the

mass of cffcctivc nuclcus was assumed to be l0% of
the total mass of salt. It was further assumed that
the salt particles had a uniform equivalent volume
radius of l0 pm, that they were homogeneously
dispersed, and that the clouds were seeded at the

proper time in their growth cycle. Cloud radius was

4 5 6 7 8 9 1011 1213

■mer min

4 5 6 7 8 9 10111213

Time,m:n

assumed to be twice the updraft radius and updraft
velocity.

Testing the Model
To test the model typical sounding data for Iraq were
obtained form the lraqi Meteorological Organization.
Values of parameters list in Table (l) were used as input
parameters. Figure (l) shows the model output
parameters are plotted as a function of time, these are the
height (and pressure level) ofcloud drop, updraft
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Figure (l): Height, pressure, updraft velocity, cloud liquid water content, and updraft radius versus time for initial
values of modelparameters listed in Table (l).
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velocity, cloud liquid water content, and updraft radius.

It is obvious that drops rise exponentially with time. The

updraft velocity decreases with time because when drops
get larger the gravity effect on drops becomes larger and

consequently slowing the upward motion of the drops.

The cloud liquid water content has a similar profile as

the height since the growth of drops means gain of cloud
liquid water content. The updraft radius increases slowly
during the first nine minutes and then increases sharply
during the remaining time.

Effect of Input Parameters on Cloud Physical
Parameters
To study the effect of each input parameters on cloud
physical parameters, the model was run for several cases.

In each case, only one input parameter was changed and

the rest of parameters were held constant. The cloud
physical parameters considered are the height of cloud
drops above cloud base, updraft velocity, cloud liquid
water content, and the updraft radius. Figures (2) to (5)
show the effect of varying cloud drop radius, cloud base,

updraft radius, and entrainment on the cloud physical
parameters. The results indicate that the effects are not
very significant to the changes in cloud drop radius,
cloud base, and updraft radius. Figure (2) indicates that
the height of cloud drops above the cloud changes by 6
m, and the updraft velocity changes by 0.9 m/s, the

cloud liquid water content changes by 0.005 g/m3, and

the updraft radius changes by 65 m. Figure (3) suggests

that the change in the cloud base does not significantly
affect the physical parameters. Increasing the cloud base

from 500 m to 1000 m slightly increases the height and
updraft velocity and slightly decreases the updraft radius.
Then increase in cloud base beyond 1000 m gives

opposite effects. The results also illustrates that the cloud
liquid water content is not affected by the cloud base
change. Figure (4) shows that changing initial updraft
radius from 500 to 2000 m would increase the height
sharply at the lower updraft radii and then becomes
almost constant at high updraft radii. Updraft velocity
decreases when updraft radii are below 1000 m and then
increases when updraft radius ges larger than 1000 m.
The profile of the liquid water content is very similar to
that of the height. The final updraft increases linearly
with it initial value. Figure (5) reflects that changes in
the entrainment do no affect the cloud physical
parameters.
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Effect of Inpul Parameters on Rain Formation Process
Figure (6) shows the effects of model parameters on
rainfall formation process by the model. It is evident that
rainfall increase linearly with increasing initial drop
radius. It increased from 1.4 to 3.3 mm/hr when drop
radius increased from 50 to I20 pm. The cloud base has

a small effect when the base is less than 1000 m above
the ground. The rainfall change was only an increase of
0.02 mm/hr when the cloud base was change from 500 to
1000 m. The results show that the updraft radius is the
most important factor affecting rainfall formation r.l'ithin
the cloud. The rainfall increases slowly for low values of
updraft radius and then increase sharply for higher
values of updraft radius. The rainfall increased from 1.4

to more than 20 mm/hr when the updraft radius was
change from 500 to 2000 m. The results also illustrates
that entrainment process of environment air inside the
cloud tend to speed up the process of rain formation.

Elfect of NaCl Seeding Density on Rain Formation
Process
To investigate the effects of seeding density on the
formation of rain, the model was run for different
seeding densities starting form 0 particles to 9 particles.
The sounding data and assumptions for the input
parameters discussed in previous sections were used for
these runs. Figure (7) shows the amount of rainfall rate
predicted by the model for each seeding densiry. It is
seen that rainfall is increased when seeding densiry is
increased from 0 (the case of no seeding). The results
indicate that there is an optimum value for seeding
density that gives the relatively largest amounr of
rainfall. In this case the values of 4, 5, and 6 sound the
most suitable seeding densities. As discussed in the
previous section, the updraft radius plays an important
role in the formation of rain, to see how a combination of
seeding density and updraft radius could influence the
amount of rain produced by cloud; the model was run for
several combinations of these two parameters. The
results are given in Figure (8). It is seen that the most
effective seeding densities for updraft radius around
2000 m is 4 to 6 no/liter. This is figure could b used as
an aid in determining the optimum seeding density for a
given updraft radius.
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Figure (6): From top to bonom, Rainfall versus drop
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Figure (8): Contour plot of precipitation for various
seeding density and updraft radius.

CONCLUSIONS
Investigation of warm cloud seeding by slat solution
using the numerical simulation has lcad to mally
concluding remarks. Growth of most drops depends on
seeding density value, the rate of growth of the cloud
drop increase with increasing seeding density in a non
linear way. The volume of water extracted by drop
growth increases with increasing seeding density. Cloud
liquid water content will decrease with increasing
seeding density Radius of the large drop plays an
important role in growth process. Very small radius of
small droplets has almost negligible effects on the
groMh process. An increasing in liquid water content
would increase the rate of growth of the cloud drops and
this eflect is larger at the beginning of the growth. So the
volume of water extracted by drop growth will decrease.
It was found that rainfall is increased when seeding
densiry is increased from 0 (the case of no seeding). The
results also indicated that there is an optimum value for
seeding densit-v that gives the relatively largest amount
of rainfall. Updraft radius of the cloud plays an
important role in the formation of rain.
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emissions and other pollutants. Intergovernmental Panel on Climate Changes (IPCC)
carried out guidelines 2006, which provide methods to estimates CO2 emissions and other
greenhouse gases. The aim of this research is calculate CO2 emissions due ro OVF (Oil
venting and Flaring) and NGF (Natural Gas Flaring) in Iraq during (1970 - 20t3) by
IPCC methods. The results showed that the highest production of natural gas in Iraq in
2013 was (21.4 billion cubic meter/year- bcm/y), while the quanrity of NGF of ir r,r'as
(12.4 bcrn/y), by ratio reached to 58 oh. CO2 emissions due to (OVF) reached to highesr
values (10055 Gega grams -Gg) in 1979, while the lowesr value (1479G3)in
1991. The percentage of share of CO2 emissions from NGF and OVF decreased from72
Yoin1970to6Vo in l99l;duetodecreaseofcrudeoil andnatural easproductionintraq
result of First Gulf War events. Increased percentage of share of CO2 emissions due to
OVF and NGF reached to 6 Yo and 20 7o respectively, because increased their production
in 2ol3 in lraq. 
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INTRODUCTION
The oil industry is the all processes that include the
production, extraction, manufacturing, refi ning, transport
and distribution of oil. Oil term applied to crude oil and
its products. Crude oil is complex, naturally fluid
mixture of petroleum hydrocarbons, also containing
small amounts of oxygen (O2), nitrogen (N:), sulfur and
other impurities. Crude oil is refined to products such as
(asphalt, gasoline, kerosene, jet fuel, naphtha,
gasoil...etc). The global energy supply comes from oil is
about 33 % l1l. Iraq was in the eighteenth rankin_q
relative to the world in 2012 by (3031 thousand
barreUday - tb/y)) is present 3 .5 Yo of world total [2 ] .

The first commercial rvell struck oil in Kirkuk of
northeast lraq in 1927 . 90 Yo of Iraq's historical
production has come fi'om two super giant fields:
Rumaila in the Basra and Kirkuk in the north. These
fields still dominate today, making up over BO oh of
Iraq's production capaciry [3]. The burning of fossil fuel,

mainly coal, oil and gas, has led to the warming up ttre
environment through the emissions of carbon dioxide
(COz) as the main green house gas [41. Narurat gas is a
fossil fuel existing in deposis in the earrh over wide
regions of the globe. It is composed of hydrocarbons,
which are molecules of hydmgen and carbon, lesser
,rmounts of propane, ethane, butane and smalt quantities
of non-hydrocarbon gases such as N2 and helium. The
methane (CHr) is the primary gas of narural gas thar is
formed 80-95 o/o of it. The combustion of natural gas
releases CO2 and nirrous oxide (NrO) [5]. Oil venring
and flaring (OVF) is the release of gases direcrty ro rhe
atmosphere either intentionally to get rid of unr+.anred
waste gases or unintentionally through equipmenr leaks
and failures. Venting can occur from oil production, oil
well drilling and rransporr [6]. Ftaring is a high-
temperature oxidation process used to burn combustible
components, mostly hydrocarbons, of waste gases from
industrial operations. Associared gas with crude oil
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represents about 70 oh of the natural gas extracted in
Iraq, a dissolved gas in the crude oil under the ground

and must be separated from the oil when rising to the

earth [7]. The highest production of natural gas in lraq in
2013 was (21.4 billion cubic meter/year- bcm/y), while
value of NGF was (12.4 bcm/y), by ratio reached to 58

% [8]. There are many studies deals with subject of gas

flaring. [9] suggested in his study CO2 emission from
gas flaring in oil production wells, refineries and

chemical plants and it contributes to global warming.
The result shown the largest flaring operations in 2004

occur in Nigeria by Q .l bcm/y) from top 20 flaring
countries in the world. Iraq was forth rank by (8.6

bcm/y). [0] studied on flaring of associated gas in
Russia, Kazakhstan, Turkmenistan and Azerbaijan. The

aim of the study was to review the flare sifuation and

anaiyze appropriate ieshnicai solutiorrs for tirc uss uf thc

associated petroleum gas. The four countries combined
currently flare more than (20 bcm/y) per year, of which
almost 85% by Russia. Some 400 flare sites were

identified using satellite images from the National
Oceanic and Atmospheric Administration (NOnA) and

"on the ground data" from other data sources. Some 80

% of the identified sites had relatively modest flare
volumes (each less than 100 million cubic meter

annually), while less than l0 sites was 2.5 %o flared more
than one bcm.

The aim of this research is calculate CO2 emissions

due to OVF and NGF in Iraq during (1970 - 2013) by
IPCC methods.

MATERIALS AND METHODS
Intergovernmental Panel on Climate Change

(IPCC) established by the World Meteorological
Organization (WMO) and the United Nations
Environment Programme (I-rNEP) in 1988 to assess on a

comprehensive, objective, open and transparent basis the

scientific, techrtical and socio-economic information
relevant to uuderstanding the scientific basis of risk of
human-induced climate change, its potential impacts and

options for adaptation and mitigation [11]. IPCC

guidelines 2006 provide method of work for a broad

range of users to estimates GHGs emissions.
F--^:.:..^ ^-:^^:^-^ f-^* A'^l:-^1",1- all intontinnal
i uBttlYg gllll55lulr) ll ulll 1u!l lllwluuw str rrrr!rrrrurrsr

and unintentional emissions from the extraction,
processing, storage and transport oi oii anci gas systems

(except contributions fi-om fuel combustion) to the point

of final use. The primary sources of these emissions may

include fugitive equipment leaks, evaporation losses,

venting and flaring. The option to release gas to the

atmosphere by flaring and venting is an essential practice

in oil and gas production, primarily for safefy reasons.

Flaring is the controlled burning of natural gas produced

in association with oil in the course of routine production

operations. Venting is the controlled release of gases into

the atmosphere in the course of oil and gas production

operations [2]. Eq. (l) used to calculate fugitive annual

emissions from oil and gas industry segment [6]:

Egas,industry sement =
Aindur,ryr"g,n"n, X EFgas,industrysegmen, (i)

where:
E sil, industry sesrn.n, is the annual emissions (Gg)
A indusby s"gment iS the activity value (units of activity- oil
venting and flaring)
EF g"r, industry sesment is the emission factor (Gg/unit of
activity)

CO2 emissions are expressed in Gega gram (Gg) is

equal to (1000 tonnes). Natural gas is expressed in
terajoules (TJ). There are conversion factors for each

fuel type to convert consumption fuel quantities from
(Gg) to energy unit (TJ) for used it to estimate GHGs
emissions [3].

Statistical method that used for determines the ratio
of increase of CO2 emissions tbllows the eq. ('2) lla):

χR =

(七貨1-‐
1)× 1000/0

where: XR: ratio of increase of COz emissions (%)

1 = maximum and minimum values of CO2

emissions (Gg)
Data source used in this research is based on data

from Organization of Arabic Oil Export Countries
(OAPEC) [8] for production of crude oil and natural gas

in Iraq tiom (1970 -2013).

RESULTS AND DISCUSSION

1- Natural Gas Flaring (NGF)
NGF is one of major environmental problem in lraq,

because of the emission of large amounts of variotts
pollutants, especially oxides of carbon and nitrogen. Iraq
produces large quantities of natural gas per year, but

more than half of it is flaring in the air without
exploitation, which represents a significant financial loss

and big contamination of the environment. Most of
production of natural gas in lraq was flaring without any

exploitation and control during previous years. CO2

emissions (Gg) due to NGF by (bcn/y) in Iraq during
this research shows in figure (l). The maximum of NGF
was (16036 bcmiy) in i979, combined with a maximum
CO2 emissions (32959 Gg) in the same year. The curves

of COz emissions and NGF in figure I were similar,
because of the lack of suitable processing of natural gas

extracted for export or manufacturing. According to the

political and economic conditions, Iraq has strong

decline in NGF and CO2 emissions in years l98l (2995

bcm/y and 6155 Gg) and l99l
563 bcm/y and I157 Gg), while was less decline in2002
(3341 bcm/y and 6867 Gg) and 2007(6968 bcm/y and
t4322 Gg) respectively. But NGF and CO2 ettrissiotts

continued to rise after that supported by increase

production of natural gas. For these reasons, correlation
coefficient record very weak positive relationship
(0.073).

(2)
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Figure l: CO2 emissions (Gg) due to NGF by (bcm/y) in

Iraq during (1970 -2013)

CO2 emissions reached a record level (25550 Gg) in
2013, but it never reach the historical level (32959 Gg)
in 1979. XR of COz emissions released by NGF shown in

table l. XR of CO2 emissions has a continuous increase

during first three time periods ll7, 432 and 466 Yo,

respectively.

Table l: XR of CO2 emissions due to NGF during
(1e70-20r3)

Time Period 慇 OfC02 Emissions(%)

decreases of PCO (982 mb/y) for the same reason in

1980. XR of CO2 emissions was recorded 70 % in the I't
time period. CO2 emissions has increased from 2nd time
period, along with PCO gradually, to reach the highest

level (8359 Gg and 1082 mb/y), respectively in 1989,

and then fall sharply in 199l(1479 Gg), due to the First
Gulf War. Accordingly, XR of CO2 emissions were

recorded 104 yo. The second part of CO2 emissions due

to OVF in Iraq began from (1992-2013). During the 90s,

despite of the economic conditions, PCO and CO2

emissions rise gradually again during the 3d time period,

to reach the peak in 2000 by (986 mb/y and 7617 Gg).
XR of CO2 emissions in this time period was recorded
102 yo.ln spite of decreased in PCO and CO2 emissions
in 2003 (503 mb/y and 3887 Gg) respectively, but the

start up gndually from 2005 to reach the highest value in
2013 (1088 mb/y and 8407 Gg), due to production
increased and development of infrastr'rcture facilities in
the fields of Basra (Rumaila and west Quma). XR of COz

emissions in 46 time period reached to I 16 %.

89■  じ■  ,腱   rS,  D"  ,労   3  ■6  H

T‐

Figure 2:The PCO by(mb/y)and co2 emiSSions(GD
result iom OVF in lraq during(1970卜2013)

Table 2:χ R of C02 emiSSions lom OVF duing(:970‐

2013)

Time Period ÝR ofC02 Emissions(%)

1970-1980

1981-1991

1992-2002

2003‐2013

1970-1980

1981-1991

1992‐2002
2003-2013

117

432
466
193

As a result of interest in natural gas and benefit from it
instead of flaring, XR of CO2 emissions in the 4ft time
period was decreased to 193 7o, because of the growing
demand for natural gas locally, especially for PEE and

domestic purposes.

2- OitVenting and Flaring (OVF)
The Production of Crude Oil (PCO) is back bone of

Iraq economy. The PCO by (million barrel./year - mb/y)
and CO2 emissions (Gg) result from OVF in Iraq shown
in figure 2. The correlation coefficient befween CO2

emissions and PCO was very weak (0.14), due to the

fluctuations in PCO that affected on the amount of CO:
emissions from it. CO2 emissions due to OVF have been

associated clearly with PCO and were characterized by
high emissions and sharp decline accordingly. The
highest value of PCO in Iraq in this research rvas

(1301 mb/y) in 1979, while the lowest value of it
recorded (l9l mb/y) in l99l because First Gulf War.
Table 2 showed XR of COr emissions during
(1970-2013). CO2 emissions due to OVF can be divided
into two parts, first part since ( 1970- 199I ). During the l"
time period, CO2 emissions were increased ascending
(except in 1972) to reach the historic level in 1979
(10055 Gg), then decreased in the following year 1980
(7586 Gg), due to the start of the Iraq-lran War and

The percentage of share of CO2 emissions due to NGF
and OVF in 1970, l99l and 2013 showed in figure 3.
NGF was the highest percentage in 1970 is 5l %,
follorved by OVF 2l o/o. The situation has changed much
in I99l to be NGF and OVF are 6 o/o of all. The decline
of NGF and OVF in l99l compared to l9t0 due to
decrease of crude oil and natural gas production in lraq
result of First Gulf War even6. Increase percentage of
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reach 6%and 20%
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share of CO2 emissions in 2013 due to OVF and NGF to

Figure 3: The percentage of share of CO2 emissions due

to OVF and NGF in Iraq in (1970, l99l and 2013)

CONCLUSIONS

1. The results showed that Iraq produces large

quantities of natural gas per year, but more than half

of it is flaring in the air without exploitation, which

represents a significant financial loss and big

contamination of the environment.

2. There are many fluctuations in production of natural

gas and crude oil in Iraq after 1979, because the

wars, economic retributions and intemal conflicts

that began fronr 1980.

3. The results shown CO2 emissions due to OVF have

been associated clearly with PCO and were

characterized by high emissions and sharp decline

accordingly.

4. The percentage of share of CO2 emissions due to

OVF and NGF in Iraq decreased from 1970-2013,

because growth of CO2 emissions due to production

of electrical energy and transportation.

5. Reduction of NGF and OVF by using modem

techniques in processing and investment of extracted

natural gas or associated to the crude oil in

production of electrical energy and petrochemical

industries. As well as to maintain of the environment

from pollution.
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ABSTRACT

relationship between some indicators of immune and renal failure. The study included
120 patients and of52 healthy people as a control group, ages range between l0-70 years
for both sexes ,The results recorded a significant decrease in the level of IgG antibody
1382 mg\dl of patients compared with control 3170 mg\dl, Also the resutts showed
significant decrease in the concentration of c3 level 785 mg\dl in patient group
compared with control I163 mg\dl. low level in the C4 concentration was registed in
patients 63.9 mg\dl compared to Control 358.8 mg\dl. As well as the results showed that
there is a high response of cRP 66.22 mg \l in patients compared with control group
6mg\1. Significant decrease in IL-4 rate was recorded 2974 pg\rnl in patiens co*parei
with levels in control group 4l0t pgvnl. while the results of IL-I7A 792 pg\ml in
patients compared with its level in control 766 pg\ml. Higher levelof IP-10 in patients
0.318 pg\ml compared with control 0.282 pg\ml. MCp-r lever in parients lg6l pg\ml
compared with its level control I l62pg\ml with a significant difference under P<0.05.
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g,"lsll j-iiJl ...,1yd-;: :-l*lt st-:lrrrlsit ,$-r,
eu-i L:ilr aF,Jll Uremic toxin l;_,rCl aJ* Lrj- 1r1+-)

J [8] L,r jll crlsll J.iill ss] s! ilcl;ll .-at+l9;oisll

qt' u,L!l d.t,it, [B-cell]++t+lt t;]iJl rl:ci ,,-i u;lii-jl
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g3Jslt r.l-i'ilt -.a;'^dJq.i-t;li:.il ._rll C4.
C- .{.iij. i-llll lu g.itjj crrL+ -l ;-J+-Jl :€ .^-? ijJti.
s4y.9rJ L"ltF* Lr.buijl Jl cut-it dlt dJ,it i*tJJ
.'. ill 31.[20] ;]**Jl irJ.- C- r-iJtiJli glsll dt iill
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i,-ttJl 6jJ*-Jt .,---L Ji .,JlJ+Jt jL{+ll ,,rr: f L;.Jl

Anti-Complementary #ll at}:,:1tu- C- Ljih:lrr
.[20] Substance

;5-,: Ot (3) dr\J-L i-;!l i.JlJl LlJ.ril nJLit r.S
ocL+ I (p<0.05) t'Jlslt dl.i,ilt .r-:_.p seJ r46J. urSCRp
Lrrl tal ;^" gui-21 .,Jl cr-,;t il 6;l i-tl 6. dii. ejEill trA.+- OJ+ \i .[2 I ] ; J.J-J| i- *]. C- LJriJir .r-5!l
q!:Sll d.Lill *-{ d .:1 -lt -;..l.lt Lu,U} jFJj tuiJt
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et al. e-;J .d*ll d i!.J+l)l jHSJi ur4ii Jt ;.ltJjll
u. tJ:i upLi,iiL L,.1# CRI, 6J:- ttj3Jl ul [22] Nand
,,,Ell crl-r.t+ i,t*yl €):*. glji.;t5 . UemogtoUin ,'rtr
,t Ltj &t' + CRP Oi du+:.Illi iJ)li,y-r .{rJ.Jl +}tJ
,^3!,1& ,/,a *3*ll s--!l \rj 6tr!_ JIJ stic'l . lt &r\-
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ABSTRACT
To study the effect of salicylic acid and NpKZn f@
Coriandrum sativum L., clay pots experiment were set on completely Randomized
Design cRD with three replications in the green garden of riirtugy Depaftment,
college of Education for Pure Science lbn AL- Haitham, Baghdad Univirsity,by foliar
spraying rvith two concentrations of Salicylic acid(15,30) mg.L'r and the iontiol, the
pots were applied with three levels of NpKZn fertilizer (46,92,1g4) kg.ha'r and the
control.

Results indicated that foliar spraying with salicylic acid and fertilizing with NpKZn
fertilizer caused a significant increase in the morphoiogical, physiological, flowering
parameters and yield .components, the interaction caused a significant effect, thi
concentration 15mg.L-r Salicylic acid and fertilizer level lg4 t"g.tra'' guu" tn"'u;ri
values for plant height , Relative Growth Percentage for both dates, Biomass Duration,
Absolute Growth Rate he content of nitrogen, phosphorus, zinc and Biology yield,
while the interaction between Salicylic acid concentration 30 mg.L'r and fertilizer level
184 kg.ha'' gave the best values for the content ofpotassium and total chlorophyll
whereas the interaction between Salicylic acid concentration 30 mg.L-r ana tertitizer
tevelg2 kg.ha-r gave the best values foi no. of simple umbels. piant-[ no. of compound
umbels. plant'1, wt. of seeds .plant-l
Key worcis: Coriancier, foiiar spraying, salicylic acid, NpKZn
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ABSTRACT
The current study dealt with anatomical aspects of species lresine herbstii Hook.ex
Lindl. rryhich is the only species resemble the genus lresine P.Br in Iraq .

This species is considered :rs a new record in lraq as it wasn't mentioned
within any resource of Iraqi plants.

The study included anatomical characteristics of different parts of plants
which are root, stem, petiole leaf and sepals. Also the type of venation was investigated

, the shape and ofseed Surface configuration.
The results of the mentioned study of the parts as having important anatomical

characteristics for the transvers and vertical sections in them, it also included a study of
their tissues, where the root and stem sections appeared as circular, whereas petiole
section appeared as reniform, vertical sections blade which pass through midrib
appeared as semi star.

Stomata appeared on both surfaces of the leal thus they are called
Amphistomatic which are Tetracytic type . and hairs appeared in two types glandular
and eglandular that covered most parts of the plant including calyx. Also, druses

crystals were scattered in most of these sections . While veins was of the rype
eucamptodromous where secondary veins were Semi- curved that gradually would be

far from the margin of leaf reaching its apex. Whereas the seeds were studied by
Scanning Electron Microscope which showed surface configuration of them, this
study was doing for the first time in lraq.
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ABSTRACT
In the present work theoretical study canied out on the subject (Energy loss) by uiing
(dielectric function) where the energy loss is lost count of charged particles (protons)
interacting with the solid targets (Aluminum AI, Silicon Si, Tungsten w). Taking into
account the distance between the Proton and the surface of the targets. For this impact
energy the main contribution to the energy loss is due to:

i. The excitation of(vaience - band) electrons.
2. The excitation of electron (band - states) of the targets atoms.

Mathematical appreciative methods used in the calculation and some of equation where
programmed and executing the program to obtain a theoretical results which is shown
in graphic.
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ABSTRACT
Aim of the research is to identiff the size olthe ozone pollution in the Baghdad city.
Study'the effect of weather factors in contaminated ozone formation, such as the
impact of weather conditions. The study of the relationship betrveen the formation of
ozone and nitrogen oxides concentrations. two regions have been selected for this
purpose they are Al-Waziriya and Al-Andalusia. It has been found that the greatest
value of the rate of ozone concentration in the rainy days are almost half the value of
the ozone concentration in the days of fair weather, during the rvinter, spring and
autumn. The summer has not recorded a case of rain and this is known to the climate of
Iraq,'Dust reduces the formation of ozone by a quarter. using multiple linear analysis
technique for the concentrations of ozone and concentrations of Nitrogen oxides It has

been used to obtain the equations to predi
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ABSTRACT
This study is based on the annual, seasonal, and monthly water vapor averages

obtained from the data of the European Center ECMWF for the period ( 1979- 2014).

This study included five important cities which are (Bagfudad, Beirut, Abu Dhabi,
Sana'a, and Riyadh) from the Middle East area. These cities have different climate and

geological characteristics. The behavior of water vapor, its distribution and its seasonal

changes is studied in these cities during this 35 year period. The results shorved that

Abu Dhabi, Baghdad, and Beirut having the highest values of water content,

temperature, and the nature of ground porosity; contain high water vapor amount

respectively. The seasonal comparison showed that summer and August are the highest

in the amount of water vapor while winter and February is the lowest.
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6.387 3.779 6.4553 40517 76.943 05945
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54



pヽr

RⅢ‐()03“

3       .

一

  =・
0..  .      ヽ

2016.3ユい
'`27‐ ,■,‐二

=コ
|′メし:｀ ―

静 紀 しヽ́ |“が 'い も中|♂1“ 靭 |(1)‐
-1980)`劇 Lコ|“ ♂JⅥ

`コ
lヵЫ J■ L出亀コロ

'

(2013

枷 出しごコ|

■出口|`JここYら び
gl.」うメ|。」 メヽ劇|コ|の 電〕口1

J■ ヽヨ
許 ■興 16メ|=Ⅵ メ ■ us`υ´ 。畦 |ふ1ひ
aヽ 1り 」

glし,り |。ォ ン t刈l tlっ o´ ψヨ|あう夕|・

"■メLし なり 11メ Jヽ」J■ ヽコ りヽ脚1コ ム_国16」 1

出 程 ム L£尤 地 ツ 群 70鰐
1選

(2)kJ■
～

´
“

Ψl υ■■

。        
ヽ

.

・  ●・・
 ●

ヨニ|つ
=,31313381:33133Rl,111

:、・ [|■ .=,

,11,コ
=313233131331388

:・` lデtも｀

ヽ  ・・・   =

●・ ●   ヽ●

ら

“

”

″

”

和

“

“

け

“

“

一

Ｏ

υ

“

“

ｒ
Ｊ

．
“
ギ
ｂ
一・ｒ
）

ｂ
“
一
”
消
“
０
一
”
“
６
“
０
”
“
“

133●
=コ '=●

|,■ 31,コ コ

い
"ぴ

口ヽち

ｒ
ｒ

，
ギ
ｂ
・̈′

”

Ｖ

“

“

ｙ

，

”

”

“

”

“

Ｖ

“

“

】

”

，

一

ｒ
ｉ
ｉ
ｚ
ギ
ｔ
ｒ
ぃｏ

ｆ
〓

．
“
〓

，
●
３

ｒ
‘
ッ

‘
●
一ｔ
ｅ

ｆ
〓
●
′́
●
、
Ｃ

あ
な
お
″
【
わ
一
“
一
“
“
“

Ｆ
．
ｉ
Ｚ
イ
〓
・ｒ
）

‘
“
わ
”
“
“
”
“
０
“
“
“
０
０
“
一

一^
■
一
メ
ｒ
Ｏ
Ｆ

０^

“
　
　
　
　
　
Ｏ
　
　
　
　
　
υ

ｆ
ｔ
、
“
ド
ｂ
ｒ
ｒ
）

一「
一　
Ｗ

“
”
“
”
“
お
レ
”
″
”
“
“
“
一
“
“
一
〇
０
“
一
一
９
Ｖ
“
“

ｆ
■

．
“〓
ｂ
ｒ
ｒ
・

“
”
“
”
“
ろ
”
”
″
【
“
一
“
一
“
“
“
一
υ
一
０
”
“

，
“
“

増
‐

よ
。

,,9=

〔ヽ・1● 1=ぃヽ

ｆ
〓

．́
ず
■
Ｌ
Ｃ

¨
ご

”“
一　
Ｗ

t- o', t; -

・ ●  .・

・・・・一
ヽヽ
ｏ、．̈
″）ヽ
　。

′̈
。ヽ
　　̈
．

・　・
，
“ヽ
　
。

．
ヽ
　

・
・

Ｄ́Ｄ́



l3i ir*iYl3 slsll odg)l sg.r: gr6*i]t t#t ,*l ,.!Jrll(2) dli
-1980) er.U iilt ,r q:$ll in ll J,{.i,yl rl.t+ 4l&l i:}+*iiill

(20r3

4J+*"ijill cjirc ir.i)tr qlsll O5JYI rjnJ 1j.ai.tt f:lill Ori ai)rll
Jl$!i 4.ij!.1

rJ c L,r{ ii\Jt Ll-.p p:'o:E-Jl LLIII ,,,tlJFit :J.S: J+l ry
JllJl AjEt,',i:il Ll-,il| ,,ri! d*+."nrll rr3rll 4dYlJ irlsll uJj3)l
,':- iiJt dJ"ill C,^+ # L.:l tr."s' 4Ji-ill Cl .x iilJt ;l
Jril3 (-0.33) 

'.+'it1 eJil LL:! l,.E','lL lS-,,l .J.t* -.,.St gts

,J 1*J" t-S (-0.22):.diirJ ' ;J ll d*! ; ',Jl-- .ts-,l rJ'L-
.(3) Js.:,ll

2016`3●」l`27■ヽ̂,も‐出ユ|1井 年

,0
69
0a
OI
c6
ct -o. aLal .
12'g
ll 'a
ao '
t.t
aa
3t
,o

ｒ
．
■
●
ギ
・・
〓
´
）

“

“

“

“

“

“

”

“

”

“

”

５４

“

，

い

”

´
‘
ｉ
Ｆ
）も
ｒ
．ｏ

´
〓
●
‘″
ち

，
ォ
）

u\,.l o'(rin'l

dddd

uyto'urm')

illl

urto'g,tr')

Ｆ
ｌ
■
ｔ

，
〓
Ｌ
。

“
“
“
”
“
“
“
“
”
“
“
”
“
”
“
“

ｒ
ｔ
、
‘″
ち

，
４ｏ

ｒ
ｉ
ｂ
‘デ
ｏ
一」
ｏ

７５
摯
”
”
「
わ
”
“
″
“
“
“
“
“
“
“

ｒ
■
●
し

，
９
・ォ
）

aaa:-- ^ .^ t
a

:-.-: '.'.a \*:-!
ta tta

a

aa a
o

7-(0.50U'r)

a0

t r'.rosg..21

゛

・

f ra
.. . .. 3t .

oa

. tt.
.r ! r

rl .
at

a
t

o

a

”

“

５７

“

５５

】

”

”

”

“

い

０
●
　
一●す

・
¨
・
． a

to';
1l

ei

a

.75t -(0.261 "r)

t

o ol
_''__-r'-1 la r . '

a a- .---- 
-

tl
I o. . '-a

a
a

a
aa

a

a
o ro 'aa

at - 01

"a aa
aa

o e t '

56

OV・イ0'ば 'ヽ)

¨
蘭



v蘇 7.41j'(0・ 269・ ■)

R“‐(L267

「
―■|二―-4

t、 .lがぃ
2)

♂ 輸 b押1動Ⅵむ詞 スロ l♂|“ 靭 lo)諄
(2013-1980)5ヽ ^‖ J■ も暉 ‐ヽ口!

Ⅲ 岬 1國 l毬 ⅥJ♂ |●JjJい 」 ｀脚 |コ 1融 硼 |

」島 1ヽ Jヽ

●́
出卿 1`=´ 1‐ 1ツ IJ qJ≦〕 め」jJり|モこ こ震 亀刈 I LIJ●

´
鶴 ylJ●

JjJり l("二 いヽ`く̂ 亀刈 |●lcゝよヽこ]ごL6メ ■ IJヽメ」|

卜 出|ご 区
(‐0.39)い 上いリソ ■ l―

ハ ■ ■ ン 岬 16メ

.(4)

2016`3“」|`27■´ ,Lンパ出劇IF」出 1■_

107 108

1,\'*l05glnr2;

ｒ
ｅ
、
‘ギ
Ｌ
Ｆ

．ｏ

“

“

い

”

“

“

”

“

”

“

“

ｒ
書
、
こ

つ
〓
。
「
ｏ

r ..rdg -:1

ご
Ｅ
、
〓ざ
ｂ
〓
め〇

80

79

78

77

76

75

74

73

72

71

70

●

●

●

●

●

●

● ・
●

Bag
y=133.636-(0.538'x)
R=-0。 390

●

● 0。

.
●

●
●

・ ●  ●

●

●

105

80

79

78

77

76

75

74

73

72

71

70

ｆ
二
、
こ
めし
Ｆ
め〇

106 1∞         110

(2013-1980)5ヽ ^‖ J■ も 」 1,ヽ ■
・ lctt L翻 Jも押 1“jJⅥ む 」 句 コ l押1い こ刈 1(4、μ

●  ・  0°

●・

ヽ

・ ●    ・   °

57



2016`3“」|(27｀ 1ヽ ^,も却 1・井 ス
・

白い11■ .“ツ|

が |め」jリツ|。″ 脚 ♂Lり|夕国 |も |ジoJ硼≦ Jゝ ひ

」l cL‐メ1出 k■ 亀刈 1出≦Jl'ヽ 燻‖16メ l tiヽ 1,

‐:り国1凸ヽ11・・ツ|

・脚 メヽ」|』|い な刈い 岬 |び出
`メ

l.1
t4tA1 1、…Ka t光

～
響錮16メ 11・ ■ヽしΨ国lo」jJy

うメ メ ひ (-0.86)LO Jコ 」貼 JJ一 メ |が J

.甲lυ響♂ (_o.01)民■■Lおい」出し ひIJ

な出ッlJご国|●JjりⅥ 。押
11^試|″」lιり亀)」IJり  .2

云t tt」ナ島け ´口≦与ふ も光ひ 響ヽ即16メ |

げりld歯 ■ (‐
0.33)■L」■」占し許 |ひ ‐

ひ (-0.22)J」 上い」ιし ぴ|さJ」■
～
Lひ

.‐
1出

ぴ」|●りjリツ|。メロも井」|コ1凛 Ⅲ
“

亀刈|□≦出≦リ

～
凛ゝ‐0.39)」LLいJよLと ■ヽヽゃⅢ16メ 1亀ニソb

oloL

J.!t/.a.ll

Il] Staehelin J., Harris N., Appenzeler C., and Eberhard
J.:2001, Ozone trend: A review, Review of Geophysics,
39 (2),23t-290.
[2] Scarnato B., 2008: Total ozone measurements at

Arosa (Switzereland): Seasonal variation and precision

of Dobson and Brewer observations, Ph. D. Dissertation
at UniversitadegliStudi di Milano, Italia.

t3l Warneck P., 2000: Chemistry of the Natural
Atmosphere,2nd Edition, Academic Press, pp. 927.

[4] Jacob D. J., 1999: An Introduction to Atmospheric
Chemistry.Princeton University Press, pp. 267.

[5] Randel W. J. and Cobb J. B., 1994: Coherent
variations of monthly mean total ozone and lower
stratospheric temperature, Journal of Geophysical
Research, Vol. 99, 5433-5447.

[6] Steinbrecht W., Bassler 8., Claude H., Winkler P.,

and Stolarski R., 2003: Global distribution of total ozone
and lower stratospheric temperature variations,
Atmospheric chemistry and physics, 3, l42l -1438.

[7] Hood L. L. and Soukharev B. E., 2005: lnterannual
variations of total ozone at nofthern midlatitudes
correlated with stratospheric EP flu,'. and potentia!
vorticity, Journal of the atmospheric sciences, vol. 62,
a4^ I 

^naa)lz+-)l)).
[8] Halos S. H.,2012: Temporal and spatial variability of
total ozone colurttn over Iraq, Asian Transactions on

sciences and technology, Vol. 02, I l-16.

[9] WMO, 2007: World Meteorological Organization:
Scientific assessment of ozone depletion: 2006, Global
Ozone Research and Monitoring Project-Repon No. 50,

572 pp., Geneva, Switzerland.

58




