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Sulss male mice (14 in number) were used in the studv. They
from animal house, coilege of medicine, university of Baghdad.

:d under controlled conditions (25"C, light duration lZ,L.. lZ,D),
ty and free access to food and rvater. Animals used were divided
roups (8 animals) and experimentai _qroups (6 animals). The latter
injection of 90 mg streptozotocin/body weight (intramuscular),
ay 37,51, and 72. Nl animals were anaesthetised by ehter,
d and both testes were taken. Testes r.vere fixed in Bouin,s fluid
.gical study. Paraffin sections 6-8p.m thick were obtained and
matoxvlin and eosin. The number of Sertoli cells per paired testes
by means of the equation used by Jones and Berndston(6). On the
e nunrber of spermatogonia u,as determined from four random
seminiferous tubuies from each section rvere chosen ranclomly for
:l measurement. Furthermore, the total number of seminiierous
cal5ulated in each section examined with sections containing
d spermatozoa from which the number of sperniatid and
containing tubules rl/as determined. Statistical analysis was
g analvsi:r of variance (NOVA) as stated by Friedman,T).

\ND DISCUSSION

)resent study, treatment with streptozotocin delayed the sequence
:nic development (nameiy, the numbers of spermatogonia.
d sperrns were below normal as compared with the control
e strepiozotocin is a diabetogenic agent it is expected to obtain
e histological and physiological aspecrs of the tests through direct
bct.. It may be difficult to explain such induced delay, however, a
;rbilities nray be suggested (see below).
ii?ect action of streptozotocin on spermatogenesis and
i r firs reported to be as the result of decreased level of serum

on seminiferous rubules <iiameter, vascularization and the
s in rhe spermatogenic cycle(a). The latter aurhors found
; cf,otoxicil.y (notably renal and hepatic) and consequentlv
cn effect on certain parameters of testis histology.
va et al(8) established the dependence of the levei of sexual activity
rity of certain ci:ntral neivous system structures such as the
and the hypophysis. Furtherrnore, the reduction of the rveight of
,ex glands. steroidogenic activity and spermatogenesis reported to
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ABSTRACT

Daily administration of 90mg streptozotoci body we
Srviss mice (animals were divided into three experimental grc
and 42 days streprozorocin staning lrom age of30) \4,as tbun
histological changes including decrease spermatogonia, redr
tubules diameter and degenerarion of seminiferous tubules.
number of Sertoli cells declined. Prolonged administration
seemed to cause a pronouncqd atrophy and degeneratior
tubules and their contents as compared with the control. The 

1

in agreement with results obtained by other authors in diffeienr

INTRODUCT10N

Streprozotocin is a diabetogenic drug(r'r). The d
significantly reduced reproductir.e organ weight. testicul
epididymal sperm content and sperm motility relative
Furthermore, streptozotocin caused lrequent tubular thinnir
desquamation of pachytene spermatocltes and early sper
germinal epithelium in raCa). Hunado and De Gomeii5)-e,
abnormalities were extended to Senoli and Leydig cel
streptozotocin-diabetic rats. This study is an attenipt to eva
streptozotocin on certain aspects of testicular li.rnciton in mice.
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be the result of a change in the rate of secrettion of gonadotrphins as well as the
dinrinuation of fertility & sexr.ral behavior in streptozotocin diabetic rats(8).

Table (l) showed a significant decline in the number olspernratogonia of
the treated group (nantely, 72 days of age) as compared r.vith rhe control. 'l-his

result together rvith that concerning the nunrber oIsperrnatids and spernratozoa
containing tubules rrtay indicate a direct or probably indirect eft-ect of this drug
on both spermatogenesis and spernriogenesis. It is known that the proliferative
and differentiative processes of spermatogenesis are dependent in part on two
glycoprotein hornroness, Li{ and FSFI. In the absence of these hormones
spermatognesis does not proceeds beyond rneiotic division(e). Furthernrore, Larv
et al(r) reported that several hormones cleficiency resulted in poor gro\.!th and
consequently decreased testicular weight in ntammals(5,r0).

A histological comparison betrveen testes of the control and treated
grolrps is shown in figures (l) and (2). Degeneration and thinning of
serniniferous tubules accompanied by a reduction in the number of certain stages
of spermatogenesis is illustrated in figure (2). Futher evidence regarding the
cytotoxic eflect of different agents on the testis of mice rvas reported by several
authors(l l).

It is clear frorn table (4) that there is a decline in the number of Sertoli
cells in the treated groups as compared with the control. Sertoli cells are
thought to play a direct role inthe production of sperms. However, following
birth the the proliferative activity of presumptive Sertoli cells declined quickly in
nlany species(t'''). One of the methods used to asses the rate of sperilatoic',,a1
production is the equation applied by Jones and Bcrndston(n). The applicatiol o[
this eqtration provide a further evidence in support of other pararneters obtained
by this paper.

These results are interesting and support previous findings of negative
influence of streptozotocin on various levels of rnale reproductive function.

Table l: Changes i nthe nutttber of sperrnatogonia after streptozotocin
treatment* *

lvlice age (days)

30 37 く
リ 72

Streptozotocin
90ms/bodv rveisht

54±7 45± 5 *27±6

Control 39± 5 31±6 39±6 35± 5

P vallle<005*

4ヽean nunlbertt S D**

う
Ｄ
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Table 2i Changes in senuniferous tubules diameter aner streptozotOcin

treatment**

Mice aqe (davs)

30 37 ″Ｄ 72

Streptozotocin
90m.e/body weisht

161±7 163± 8 *158± 8

Control 159± 10 165± 12 165±9 173±8

P value <0.05*

Mean number + S.D.**

Table 3: Changes in the number of seminiferous tubules containing spermatids
and sperms after streptozotocin treatment+*
a)Tёtal b)contaiotal . b) contalrung atids. c) containg s

Mice aee (davs)

30 37 51 72

Streptozotocin
90nrg/body weight

a)166±3

b)110± 11

c)95± 14

177± 16

70± 15

57±6*

180±7

55±9

47±6拿

Control a)169±8

b)84J
c)62「4

177± 13

91±8

89± 5

180±13

78±3

12047

199± 11

141± 7

133±3
P value 0.01*
lvlean number t S.D.**

Table 4: Changes in number of Sertoli cells after streptozotocin treatment.

ids

Values are obtained ac:cordinq to the equation bv Jones and

Mice age (days)

30 37 ″
う 72

Streptozotocin
90m.e/body wei

つ
４
つ

“ 1970 1609

Control 1637 2050 2013 191 l

Bemdston(1968)
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ABSTRACT
Bladder cancer cases were inspected in the records of lraqi cancer

Registry from 1976 to 1988. A total of t 1.732 cases (males: g.g64 ; Females: 2.868) were recorded. The minimal incidence rqte ofbatdder cancer was
31.l7 i Million 1 year (males : 45.83 ; Females : 15.68). The disease shov,ed
a male preponderance pattent with a lotal sex ratio of 3.t. It was also
moliceable, that baldder cancer is a disease of opder ages and the age mca,

functiort in this respect. Hostological exarninations revealed ai1\"rrit
distributiottswith respect to two year intervals before and after 19g5.

INTRODUCTION
Bladder cancer (BC) is one of the ten most frequent malignancies in

industrialized and development popultaions, although different risk factors may
be involved(r). Genetic as well aJ environmental backgrounds are of a majoi
concern in the disease aetiology, although, these factors may interact and / or
contribute differently in the disease manifestatione). This is related to the
population structure and dynamics, race, diet, sex and environmental impacts(3).
Epidemiological studies undertake the understanding of such associations, by
which a good achievement has been made to elucidate cancer aetiologies({).
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Under some of these headings, an epidemiological approach was
employed to investigate BC in Iraqi population lrom i976 to 1998.

SUBJECTS AND N{ETHODS
Bladder cancer cases !\'ere inspected in the records ofthe Iraqi Cnacer

Resistry from 1976 to 1998 (23 years). The diagnosis u'as confirmed by a

histological examination in 90% ofthe cases, while the rest were diagnosed by
radioiogical methods. For each case, age, sex and histoloeical findings were
recorded.

Nlinimal incidence rates (MIR), distributed by age and sex, were
assessed by a method presented bv(t). The census ol 1987 in Iraq was

considered in the assessment of VII\ and this )'ear was taken as a mid year

interval'6'.
The patients were divided in to six age groups; l9-, 20-29, 30-39, 40-

49, 50-59 and 60 + (yea0

RESULT
A toral of I L732 cases (males = 8.864 ; females = 2.868) ofBC w'ere

ascertained in Iraq between 1976 and 1988 (Table l). These cases showed
different distributions in the age groups. Horvever, the disease lrequency was

associated proportionally with the age. In the group 19-, a total lrequency of
0..17o rvas estimated, rvhile in the later age ollile (60 - vears), the frequency

was much higher (50.2%). Such manner of distribution was similat in all year

intervals (1976-1998). When the sex was considered. a consistent view rvas

pictured (Tables 2 and 3).
Ir'linimal incidence rate of BC in Iraq between 1976- 1998 was 3 I . l7 per

million per year (Table .1). The incidence showed different distributions, in
which the age and year periods were functional. A total Nm. o10.24 was

obtained in the age group l9-. However, as the age advanced further, a

dramatic increase was observed, and a total MIR of 305.02 was reached in the
a.ge group 60 +. A similar view was augmented when the sex highlighted
(Tables 5 and 6), although the feamles showed a lower MIR (15.68) than males
(45.83) When the year periods were considerred, the years l99l-1998 had the
major etTect, in which a total \m value of around 40 was estimated, compared
to a value of 23 7 in 1976-1980 and a value of28.44 in l98l-1990 (Table 4).
The male and females cases were consistent rvith this picture as well (Tables 5

and 6).
Bladder cancer in Iraq between 1976-1998 was more lrequent in males

than in females, and a sex ratio of 3. 1 rvas scored (Table 7). A similar view was
shared when the age and year periods were considered. However, two extremes 

-'

ofage marked the highest ratios (19- = 3.3; 60+ = 4.0).
Histological examinations of BC demonstrate two main categories;

transitional cell carcinoma (TCC) and squamous cell carcinoma (TCC) and
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squamous cell carcinoma (SCC)(8). The total frequency of TCC was 47.7ok,

while the lrequency of SCC was 34.7% (Table 8). However, the year periods
had some efl[ect to disturb these frequenciec The TCC accounted for 34.2%o ol
the total BC cases in 1976-1980. As the years advanced further, agradual
increased lrequency was observed, and a value of 64.3yo was obtained in the
years 1996-1998. The SCC acted oppositely in this regard, and a decreased
frequency was gradually noticed as the years progressed (1976-1980 :46.0%;
1996-1998 = 22.8%).

DISCUSSION
Bladder cancer is a devastating malignant disease, in which several risk

factors may influence the aetiopathogentic mechanism of it. It was in 1894,
where Rhen for the first time augmented the view of working in aniline dye
industry may risk the labourers to develop a carcinogenic transformation in the
tissue of their urirnary bladders(e). Although, later investigations were not in
agreement with this observation, and the aniline dye was not the causative
factor but a group of nitrophenols, the view has highlighted the role of
environmental pollutants in triggering the episodes ofthe disease. Since then,
the investigations are engaged to determine if BC tumorgemsis is linked to
possible risk factors(ro). As an outcome, several factors have been identified to
be associated with an increased risk of BC; Schistosomiasis(e), some chemical
products(lll2), and diet(l3). However, these observations may be race dependent.
The present study was designed to deduce some risk factors ofBC in Iraqi
patients by employing an epidemiological analysis. Therefore, the disease was
investigated in the recorded ol 23 years (1976-1998) These years may
represent a period of major changes in the late quarter ofthe twentieth century
oflraqi history, at several entries; environment, society and health.

At the environmental level, the Iraqi territories witnessed a massive
disturbance, especially in 1991 when the Gulfwas started and highly advanced
weapons were used (depleted uranium bombs). Such bombs represent a major
source of ionizing radiations which can contaminate air, food and water and
hold the risk to induced damages in the genetic makeup of the human
population(r4). Moreover, radiation induced malignancies have also been
reported(ri). In agreement with these observations, the present MIR was higher
in the period of 1991-1998 than inthe period of 1976-1980 (Table 4), anda
contribution of around 37%o inqease was observed. This increase may be
understimated, because the main cause of BC in Iraq before 1985 was
Schistosomiais, and if this factors is excluded from the risk, the difference may
be much higher. In addition to the contaminating radiation, two further risk
factors are operating in the development ofBC in Iraq between 1991 and 1998,
they are malnutrition and stress which are resulted from the sanction imposed
on Iraq since 1990. Both factors are ofa major concem to disturb the immune
function, and a low level of immune response has been argumcoted lo be

ミ
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associated with these two factors(tu). Such immune dysfunction may increase the

risk to picture a carcinogenic transformation. It has also been reported that
aging is associated with reduced immunological functions(rD, and this may

explain the high frequency of malignancies among older individuals. The present

results support the latter view, and the age group 60+ showed the highest MIR
(Table 4). So if we consider the three factors (radiation, malnutrition and stress)

in a synergistic manner, this may justify the increased MIR of BC in Iraq in the

late decade of the twentieth century. Furthermore, it is weel known fact that
mutation rate is increased with age(r8), and such genetic distrubance is almost
required to predispose an individual to develop a carcinogenic
transformation(1e). Moreover, an evidence has been presented to suggest that
evolution of alternations on human chromosome 9 may be related to the
progression of human urinary bladder neoplasia(20).

Bladder cancer in Iraq during the studies period showed a male
preponderance picture, in which a sex ratio of 3.1 was obtained (Table 7), and

some gender effect may be suggsted. Similar observations have been reported in
Egyptians (at age below 20 years)(s), and Americans("). Such observation may
be explained in terms of hormonal differences between males and females. The
issue of hormonal hypothesis has been addressed recently in Denmark to explain
the recent changes in the risk of four the neoplastic diseases (the BC is one of
them), and the difference is explained in terms of environmental hormonal
impact(22).

An important finding of the present study was the change in the
frequencies of the two histological types of BC before and after 1985. From
1976 till 1985, the frequency of SCC was 53.9% then it was reduced to a
frequency of 29.4o/o between 1986 and 1998. The TCC showed a reversal
picture and the corresponding frequencies were 33.8 and 46.5yo, respectively.
This could be explained in the light of the effective program in the eradication of
schistosoma infectioq which may be considered as the main cause of SCC in the
bladde/e).

Table (1) : Bladder cancer cses in Iraq benveen 1976-1998 distributed by age.

Age
Groups
(years)

Number and Percentage of Bladder Cancer Cases

76‐ 80 81‐85 86‐90 91‐95 96‐98 Total
No % No % No % No % No % No %
9 05 03 10 03 08 04

2029 61 143
30‐39 128 74 44 2.7 500 43
4049 165 162 439 146 429 105 164 140
50‐ 59 475 25.2 23.0 735 794 23.9 445 248 284
6GF 748 396 652 370 505 57.8 58.6 50.2

Unknown 173 246 143 160 41 12 20 655 56
Total 1887 1720 3009 3322 1794 11732

10



Al-Mustansiriya J. ScL VoL 12, No. (l),200

Table(3):Female bladder cancer cases in lraq between 1976-1998 dist五 buted

Table (2) : Male bladder cancer cases in Iraq between 1976-1998 distributed by

Age
Groups
(years)

Number and Percentage of Bladder Cancer Cases

76-80 81‐85 86-90 91‐95 96-98 Total

No % No % No % No % No % No %

6 04 04 7 03 04 09 04
2029 45 ll 09 0.5

73 90 70 61 24 30 343

4049 146 146 317 124 127 12.8
50‐59 346 241 22.0 545 24.0 544 21.4 22.5 201 22.7
60+ 617 42.9 40.6 53.2 61.9 472 53.3

Unknown 141 う
る 502

Total 1438 1277 2272 2547 1330 8864

Age
Groups
(years)

Number and Perceatage of Bladder Cancer Cases

76‐80 81‐ 85 86-90 91‐95 96‐98 Total

No % No % No % No % No % No %
07 1 3 04 2 3 06 04

2029 16 4 09 2 9 1.2 4 0.9

30‐39 37 43 157
40‐49 101 22.5 208 146 144 13.4 179
50-59 129 287 25.1 190 25.8 250 32.3 146 28.9
6← 29.2 30.0 42.3 364 46.9 229 49.3 40.8

Unknown 71 10 2.4

Total 449 443 737 775 464 2868

Table (a) : Minimal incidence rate of bladder cancer cases in Iraq between
976- 998 distHbuted

Age

Grouns

Minimal hciden∝ Rate/Million/Year 試劇

ｏｎ

ＯＰ

76-80 81‐85 86‐90 91‐ 95 96‐ 98 Total Number
19- 0. t9 0. l3 0.22 0.24 0.54 0.24 9.30
20‐ 29 4.80 1. l8 t.02 2.76 2.49 2.45 2.54
30‐39 12.50 14.55 15.00 1034 7.39 1235 t.76
40-49 60.98 24.51 86.08 84.12 59.80 62.40 t.02
50-59 135.71 112.86 210.00 226.86 211.90 17664 0.70
60+ 178.10 155.24 361.90 457.38 41746 30502 0.84
Unlool～■

Total 23.07 21.03 36.78 4061 36.55 31.17 16.36
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Table(5):NIinimalincidence rate ofbladder cancer in males in lraq between

1976- 998 distdbuted aqe

Age

Groups

Ⅳl血al hcidence Rate/NIillion/Year Populatiun

76-80 81‐ 85 86‐90 91‐ 95 96‐98 Total Number
19‐ 0.19 0.13 0.22 0.24 054 0.24 930
20‐29 4.80

０
０ 1.02 276 249 2.45 2.54

30-39 12.50 14.55 15.00 10.34 739 12.35 176
40-49 60.98 24.51 86.08 8412 5980 62.40 102
50-59 13571 112.86 210.00 22686 211.90 176.64 070
60+ 178 10 155.24 361.90 457.38 41746 305.02 084

Unlicro*'n
Total 23.07 21.03 36.78 40.61 3655 31.17 1636

Table (5) : Minimal incidence rate of bladder cancer in males in Iraq between
976‐ 1998 dist● buted e

Age
Grouos

4ヽinimal hcidence Rate/Million/Year Population
76-80 81‐ 85 86-90 91-95 96‐98 Total Number

19¨ 0.25 0.212 0.29 038 084 035 4.78

20-29 6.76 164 1.64 3.88 3.73 350 1.34

30-39 16.22 20.00 1978 1356 1657 0.90

40-49 7636 6764 106.55 115.27 76.97 89.57 055
50¨ 59 19791 160.57 31143 31086 28448 250.31 035
60+ 316.41 26615 61949 798.46 70342 52664 039
Unloow■ 0.10

Total 34.20 3037 54.03 60.57 52.72 4583 8.41

Table (6) . Minimal incidence rate of bladder cancer in females in Iraq between
1976-1998 distHbuted

Age
Grouos

Minimal hcidcnce Ratc/Mnlion/Ymr Pooulation
76-80 81‐ 85 86‐90 91‐ 95 96‐98 Total Number

19- 0.13 0.04 0.13 0.09 0.22 012 4.52

20‐29 267 067 0.33 1.50 127 1.20

30‐39 860 8.84 10.0 6.98 349 7.94 086
4049 42.98 39.15 62.13 47.66 43.97 47.46 0.47

50‐59 7371 65.14 10857 14286 13905 10298 0.35

60+ 58.22 59.11 138.67 16178 16963 112.95 0.45

U」oo、ゃ■ 010
Total 1130 ll.14 18.54 1950 19.45 1568 795

う
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distributed

Age Group
(Years)

Male / Female Ratio
76‐ 80 81-85 86‐90 91…95 96‐98 Total

19‐ 2.5 5.0 2.3 45 4.0 33
20-29 2.8 2.8 5.5 2.9 3.8 3.1

30‐39 1.9 24 2.1 2.0 33 2.2

40-49 2.1 2.0 20 28 2.0 2.2

50-59 2.7 2.5 2.9 2.2 2.0 2.4

60+ 4.7 3.9 3.9 42 3.6 4.0

Total 3.2 2.9 3.1 3.3 2.9 3.1
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Table (7) : Sex ratio of bladder cancer cases in Iraq between 1976-1998
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ABSTRACT
The effect of starvation on plasms electrolyte (Na*, I{, Ct) ,

biochemical indices (total protein, albumin, globulin) and body temperature
were determined in male Newzland rabbits during (25) days of experimental
period Results showed that sodium of pla*nawas significantly increased (P <
0.05) but the potassium decreased (P < 0.05) after one week of starvation.
Plasma electrolytes (I'ia*, K, Cl) were decreased signtficantly @ < 0.01) after
two weel<s , On the other hand, significant decreases were recorded in total
protein, albumin and globulin after one week of starvation. Significant
increases were found in the body. Temperature during the first period of
starvation, but it decreased after the secondweek starvation. Such data might
insure that the Nqwzland rabbits were abel to resist the starvation.

INTRODUCTION
The effects of starvation on urinary output and biochemical indices of

renal function were investigated in rates. Starvation resulted in a marked fall in
water intake. urinary out-put paradoxicallt increased during the first day
floowing starvatioilr).
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Eflect of Sranation On Plasma Electrolltes, Total hoten And Body Temperaturc of Male
,vのzrar′ Rαbb's Saad H. Abdul Latd eLaL

Adult term neonatal and (3) days pretenn neonata.l Guinea pigs were
fasted for (a8) hr, and the glutathione concentration in liver and lung was
assessed in adult animals, Glutathione concentration decreased by (43%) in the
liver and (29%) in the lung(2).

We have previously demonstrated significant but reversible changes in
creatining related indices of renal function in very thin patients with anorexia
nervosa(').

Under - nutrition due to sporadio fasting for periods of(21) day applied
on rats 4 days after their binh, induces depletion in musoular lipids as wett as

hyper lipidemia(a).

In another study cerebral glucose -6- phosphate dehydrogenase activity
in young male gardin lizards did not change, appreciable during maturation but
showed a significant rise in middle - aged and old - aged group. A significant
increase in G6 PDH activity of young animal, it caused a decrease in both
middle-aged and otd tizareds after (72) hour of starvatio r).

Aftr (a2) days of feeding selected animal groups with model diets and
short-term starvatior\ the weight ofbody and internal organs decreased.

After (18) hours starvation there was a statistically significant decrease
in the content of carcass fat, glucose and triglycerides Blood and glycogen in
muscles and liver of mice(6).

Long-term starvation had different effects at different times in the year.
In spring females (Fish) maintained ovarisn weight by depletion of proteins and
lipids from the carcase and liver where as summer conditions, lemales used
protein and lipid in the overy rapidlfT).

MATERIALS AND METHODS
This work has been carried out on 20 male Newzland Rabbits in

department ofbiology, college of science, university of Al-Mustansiriyah 199g.
Healthy male rabbits were purchased from Baghdad, aged 130+11days, The
animals were left in the laboratory undisturbed for two weeks to acclimatize to
the new environment then to the experimental regime for hour long. The
laboratory temperature during the period ol experiment ranged between 23 -3 0
C". The animals were divided to two groups.

The initial weight was 1171fl3 g and 1 149131 g for the first and
second groups respectively. During the experimental period the first group
(control) were fed dry food (3.5%) of body weight(8).

The second group was subjected to starvation, but water in take ad Lib
Half millilter of blood sample was collected from ear after 7,14,21,2g days of
starvation plasma sodium and potassium concentration was determined bv fiame
spectrophotometer, plasma chloride concentration was determined by 927
chloride analyzer.
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Total protein, albumin and Globulin concentraion was estimated by
Biuret Method Body temperature was taken by a thermometer(e).

STATISTICAL METHODS
All values are expressed as mean * standard error of the mean. Using a

paired t-test, the change in the experimental period was compared with the
control values.

able l:Ettct if

Values are mean+SE
*P<0.05
**P<0.01

45

40

２
２
饉
ｏ
ａ
Ｅ
ｏ
ト

25

051015202530
Davs Starved

: Effect if starvation during 28 day on plasma electronlyte in rabbits
Plasma

Eelctron
Control

N=10)
Starved (N:10)

7 days 14 davs 21 dav 28 dav
Na mEq/L 152.03±5.14 16163±3.21* 145.14± 3.72* 141.27± 4.08 139.18± 6.07**

K mEq/L 5.64±0.21 4.63±017* 4.89±0.09* 4.19±0.39** 3.62±0.41**

Cl mEq/L 100.17±385 98.87±311 96.35± 3.06* 91.39±041** 81.67±339**

20
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Table 2 : Effect of Stravation during 28 day on biochemical indices in male

Values are mean * SE
*P<0.05
**P < 0.01

RESULT AND DISCUSSION
There were significant changes in lasma electrolyte Nat, K*, Cf

concentration following starvation (Table l). The most impressive charge
caused by short-terrn starvation was that related to water balance. Both where
in take and unrinary out put fell with starvation, resulting an increased (p <
0.05) plasma Sodium concentration afterr 7 days of staravation and a decrease
in potassium. concentration (P < 0.05) indicating with the reported loss of total
body wate/rr) and plasma volume following rt.*.tion in mani,r).

After long-term starvation 14, zl, 28 days there was a sinificant
decrease @ < 0.01) of Sodium and potassium compared with control Rabbits.

37.41± 0.20

39。 12± 0.45

40.03± 0.31

36.81± 0.52

35。 60± 0.20

34,78± 0.60

rabbits
Biochemical

Indices
Control
(^N:10)

Starved oヽ=10)

7 davs 14 davs 21 dav 28 dav
Total protein

g/100 ml serum
7.37±0.35 7.08±0.45 657±022● 5_29±0.35'■ 3.06±0.41**

Albumin
g/100m1serum

413±051 398±042 354±034拿 263Ю .41ホホ 1.93±0.42ホ *

Globulin

g/1001■ serllm

3.24±023 3.10±0.51 30310.10' 266±0.32** 1 13±0.41**

０
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This decrease is probably due to the enhanced hpolysis(r3) and ketogensis
associated with starvation(ra).

The decrease (P < 0 05) after 7 days and (P < 0 01) after 14 days in
plasma total protein, albumin and Globulin concentrations (Table 2) may be
accounted for dehydration L or reduced plasma voleme despite the lact that
albulmin synthesis is probably in hibited after starvation(rs} Proteinuria may
contribute to the development of tubulo-interstitial damage in aging rats and
that tubulo-interstitial damage in tum, may contribute to the development of
glomerular sclerosis assoiated with deteriorating renal function(t6). The increase
in the body temperature during the first week, reacging the maximum in the
end of second week is due to the decrease in the water content ofthe body.
These result cause a failure ofphysiological ways in controlling temperature,
leading to the accumulation of temperature inside the body which is called
hyperthermia. As a result of continuos starvation, the body deposit and
metabolism decrease body temperatule starts to decrease below the optimum
level which is called hyperthermia, leading to the coma and finally to the
death(16).
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ABSTRACT
A retrospective study was done on one hundred andforty seven children

aged one year to 13 year, in Al-Anbar hospital, from June 1993 to the end of
December 1994 with proven Brucellosis by agglutinationtest (Ross Bengal
test) and/or blood culture. The parameter that measured are total count of
white blood cells WC), hemoglobin value (HB) and the crythocyte
sedimentation rate (ESR). The relation between this disease and some
hematological change.s )ras also discussed the result indicated that the main
source of infection was unpasterized doiry product especiallt the cheeses. No
relation between this disease and total count of white blood cells @BC)
hemoglobirt value QIB) and the eryrhrocyte sedimentation rate @SR) was

found.
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Hematological Changes In Brucelosis

INTRODUCTION
T. A. Al- Mohamqdati, eLaL

Brucellosis (undulent fever) is a zoontic infection caused by
microorganisms of the genus Brucella whicii are usually transmitted to human
from domestic animals(t).

The disease is caused by small, non-motile, non spore forming, non
encapsuleted, gram negative aerobic coccobacilli(13). The orgamisms are
intracelluar parasites with predilection for cell ofthe reticulocndothelial system
named after sir david Bruce, who described the first of the Bnrcella melitensis
19876).

The disease transmitted from the animal resboir to human by primary
routes : ingestion of unpasturized milk and milk product, infected meat and
tkough skin and inhelation ofinfections aerosols(3).

Aerosol transmission of Brucellos is in widly accepted as a potential
biohazard in laboratories(a). After entry of the organisms are carried to the
lymph nodes and enter the reticuloen dothelial cells from wh.ich they periodically
escape into the blood stream and carried to all parts ofthe body.

Human Brucellosis is amulti of which disease that present with non
specific symptoms, the most frequent olwhich is feve/7). The disease is world -
wide in its distribution and its incedence varies from country to country(6). In all
countries where it exists, it causes a major health problem as well as a serious
economic problem in terms of drops in millg meeat and wool production of
infected animals(5).

In Iraq, we do not have definite data about the incidence ofthe disease
but it seems to be a fairly common disease(6). The aim of this study is to find and
recongnize the mehatological changes (Total white bllod cells count,
Hemoglobin value and the Erythrocyte sedimentation rate) associated with
Brucellosis.

MATERIAL AND METHODS
Record of all patients discharge from Al-Anbar Hospital ofpaediatrics

with diagnosis of Brucellosis for the period from June 1993 to the end of
December 1994 were reviewed, the diagrosis was based on clinical picture.
Agglutination test. (Rose bengal test) and blood culture. The results of
agglutination test @ose Bengal test) and blood culture were recorded.
Rose Bengal.test: is agglutinations test a titer of60 or over strongly suggests
the diagnosis(a). The buffered acid antigen stained with Rose BbengJ i, u.-"i fo,
the early detection of brucella-specifc agglutinins (Brucella melitensis, Brucella
abortus and Brucella Suis).
Procedure : Reagents and serum samples were left to reach room temperature
(18-25c). 30mi of the serum sampte and 30mi olantigen (previously shaken)
were placed on acircle of the plate, mixed using astirrer stick. The plate was
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then shaken slowly for exactly 4 minutes and if no agglutination : negative
serum Even slight agglutination presence of specific antibodies.

RESULTS
Possible Source of Infection

The information obtained in this study were unsatisfactory for making
valid suggestion as to the possible source and mode of infection. The majority
of patients gave histroy of consumption of dairy products which were prepared
as cheese, few patients were in close contact with animals.

The Laboratory Data :
The white blood cells count are summarized in table -1-

The differential shows lymphocytosis in 92jT% of patients. There were no
correlation observed between the white blood cells count and the severity of the
disease.

The hemoglobin value are simarized in table -2- sever anemia were
noticed in 9 patients.

The erthyocyte sedementation rate are shownin table -3-
The diagnosis was based on agglutination test (Rose begal) which was

positive in all patients 100% Blood culture was done for 60 patients and was
positive in 29 of them.

able

Table

able : White blood cell count
Cell count Number of patients Percent

Leukopenia 3 2.40%
Less than 4000

Normal r36 92.51%
Leukocylosis 8 5.44%

2 value
Value Number of patients Percent

Sever anemia 1 gm or less 9 6.12%
Moderate anemia 1-10 em 33 22.440/0

Mild eneima l0-12 em 43 29.250/0

Normal more than 12 em 62 43.17%
throcyte Sedimentation Rate est method

Value― Number of patients Perecent
50‐ 100 5 3.40%
30‐ 50 7 4.76%
10-30 135 91.830/0
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DISCUSSION
During the period from June 1o the end of December 147 were

diagnosed as Brucellosis patients. In Iraq the most cornmon source of
Brucelloosis is ingestion of diary milk products (cheese) recent report from
Kuwait, Sudia Arabia and Iran also pointed to the Consumption ol raw milk or
milk product as the main Source of infection(2'8'e'r0). In children the morbidity of
the disease depend largely on the pathogencity of the Brucella species, in
developed countries children are mostly infected ,zvith Bntcella a brorus which is
the less virulent species, they are likely to have a mild illness, in contrast to
recent report from endomic countries have coucluded that the disease is
common in children and it has been found that children are most frequently
infected with Brucella when the source of infection is milk or its products and
the illness is more severe when Bnrcella melilensis is involedG). In our sturdy
diverse nonspecific hematological a bonrmalities had been reported Leukopenia
does not seen to be of any diagnostic impor trance in childhood Brucellosis as
we noticed Bin 2.40%o of our patients, In fuyadh study Leukopenia were
noticed in 30%, In this study Leukocytosis in 5.44% but in Riyadh study it was.
Normal while blood cell count was noticed in 925lVo in fuyadh but in our study
it was noticed in '10%o four possible mechanism for the hematological
abnormalities have been proposed; anemia of infection hypersplensinr, bone
marrow and autoimmune destruction of the peripheral blood cells(2).

Erythrocytes Sedimentation rate is of no significant value in diagnosis and was
fugh in 2.72Yo, also have no value in other studiesa6). The diagnosis was based
on serological test (Rose Bengal test) in 100% ofcases in contrast to recent
paediatries studies were the diagnosis depended on the isolation ofBrucella
organism from blood culture and blood culture, was positive in 30 patients
(20.4oo/o) from 147 patients ofour cases, but in other paediatrics studies it was
42%o in Kuwat(et, and 4lYo in Saudia Arabia(2). These va.lues may be related to
the fact that most of the patients received antibodies before a spiration ofthe
blood culture and the technique of the blood culture and because Brucella
species need special media for growth (culture is grown in trypticase soy broth
for 1-3 weeks) in the presence of 5-10% (co2).

Human brucellosis will always constitute aproblem in clinical medicine
as long as the resrrvior for disease are domestic animal, it is well established that
a significant segment of general population contracts the disease through
drinking of unpasteruized cow milk and cating cheese prepared from
unpasteruized goot milh therefore pasteurization of milk should be encouraged.
Another segment of population are in-close contact with diseased animals, this
makes Brucellosis as occupational disease for farmers. At the present time
under these circumstances there are no practical means for protecting
susceptible individuals from contracting the disease from infected animals.
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ABSTRACT
The mOst notable among balanced search trees that pellllit searches,

inseis,and ddetes to be perfOrmed in O(log2 n)are AVL(Height balanced)

and B trees. lB  trees are used in large data base systemsto nlinirnize the

number of disk accesses.When dlthe dtta itsinto lMM,AVL trees(whch

are balanced with respect tO heights Ofsub‐ trees)are usually mOre erlcient.
Running silnulations shows that rnost AVL trees have heights that are only 2 or

3 greater than a perfectly balanced tree.This search introduces a binary search

tree structure,called size balanced tree(SBT),WhiCh iS balanced with respect

to sizes ofsub― trees.Its conceptis silnpler to understand and apply than that Of

AVL tree.A theoretical analysis and running siinulations shOw that an SBT

trees have heights as that ofa perfectly balanced tree.SBT achieves this ideal

without adding much cOmputationa1 0verhead.

INTRODUCTION

Binary search trees are reconllnended in tiine‐ critical applications in
which we must guarantee that nO dictionary Operation(searCh,insert,or delete)

ever takes rnore than a specifled amount Oftime.Itis alsO recOmmended when
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search and delete operations are done by rank and also for applications in
which the dictionary operations is not done by exact key match. An example of
the latter would be finding the smallest element with key larger than K(5). The
expected complexity of a search, insert, or delete operation is O(logzn), while
the worst-case complexity is O(logzn).

Binary search trees that permit searches, inserts, and deletes to be
performed in logarithmic time (expected and worst-case) exist. Most notable
among these are AVL and B trees. B trees are used primarly in large data base
systems to minimize the number of disk accesses. When all the data fits into
RAM, some form of binary tree is usually adequate from the point of view of
efficiency(o). AVL trees are height-balanced structures that use rotations to
maintain balance. A theoretical analysis shows that, in the worst-case, the
height ofan AVL- tree, containing n nodes, should be about 1.44 log (n+2)(2J).
Running simulations shows that most AVL trees have heights that are only 2 or
3 greater than a perfectly balanced tree(a).

This search introduces a size-balanced structure, called SBT (size-
balanced+ree), which is balanced with respect to sizes of sub-trees. The
concept is simpler to understand and apply than that of AVL trees. A
theoretical analysis and running simulations show that all SBTs have same
heights as that of a perfectly balanced tree. The computational overhead
involved in using SBT algorithm is small enough to justifu its use ifthe
resulting tree is expected to be large and data accesses frequent.

2-Binary search trees
A tree is a data structure consisting ofdata nodes connected to each

other with pointers. The maximum number ofnodes to which any single node
may be connected is called the order ofthe tree. The simplest tree is oforder 2,
and is called a binary tree. The binary trees that are used for soning and
searching data are called binary search trees. A binary search tree is a binary
tree that may be empty. A non-empty binary search tree satisfies the following
properties
o Nodes have distinct keys,
. Keys in the left sub-tree < Key in the root < keys in the right sub-tree,
o Both the sub-trees are binary search trees.

When a binary search tree is used the expected complexity of a search,
insert, or delete operation is O(log2 n), while the worst-case complexity is
@(log2 n). The binary search algorithms work well if the initial data are in a
jumbled order, since the binary search tree will be lairly balanced, which
means that there are roughly equal numbers of nodes in the left and right sub-
trees of any node. Trees with a worst-case height of O(logz n) are called
height-balanced trees.
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3-AVLtree: A Height Balanced Tree
ALV trees are the more popular balanced trees. It was introduced, in

1962, by Adelson-Valsky and Landis. An AVL tree is a binary search tree in
which: .

o The left and right sub-trees olany node may differ in height at most 1.

o Both the sub-trees are A\{L trees.

The AW tree is an ordinary binary search tree with a height balancing
operation added to the insertion and deletion routines. When a height
imbalance is detected after an insertion or deletion the balancing operation is
perlormed to restore the balance. When an AVL tree is used, a search, insert, or
delete operation can be performed in O(logz n), (expected and worst-case). A
theoretical analysis based on Fibonacci number theory(2'5) shows that, in the
worst-case, the height h of an A\rL tree containing n nodes should be about
1.44 log2 (n+2) perfectly balanced tree should
have about log2 n. Running simulation shows that most AVL trees have heights
that are 2 or 3 greater than a perfectly balanced tree. even for several hundred
nodes(a).

4-SBT: A Size Balanced Tree
4-1 Definition of SBT

This search introduces a binary search tree structure, called SBT, that is
balanced with respect to sizes of sub-trees All SBTs have same heights as that
ofa perfectly balanced tree
Definition

A SBT is a binary search tree with the following properties
- The left and right sub-trees ofany node may differ in size (also in height)

by at most 1.

- Both the sub-trees are themselves SBTs
Operations on the SBT are the same as on binary search tree with some

additions to maintain balance ofthe tree. Ifthe tree gets out ofbalance after an
insert or delete operation then some additional mechanisms will get it back into
the required degree ofbalance. To implement this mechanism we only need the
difference, lor each node, between the sizes of its sub-trees, which is either -1,
0, +1. Such tree's balancing scheme guarantees relatively fast, logarithmic-time
data accesses (looking for an item, adding, or deleting an item) even in the
worst-case. A SBT is well balanced and does not have any paths to a node with
a nilJink that are much larger than others (no more than 1). This is not true of
the AW tree. Moreover, during the construction of a SBT all intermediate
trees are also well balanced.

4-2 Height of a SBT
Lemma: Let T be a SBT of height h and size n.
1.2h-l<n<2h
2. log2n<h<[og2n+ 1
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Proof: (l) The upper bound on n follows from the lact that T is a binary tree.

For the lower bound, note that all root-to-nil-link-node paths may differ by at
most 1, so the nil-link-nodes in a SBT ofheight h must be on levels h-l and h.

Levels 1,2,3...,h-1 must be completely filted and level h must have at least one
node. Hence
2h-r <n<2h
(2) Follows directly from (1) by taking the logarithm and reananging

4-3Representation of a SBT
SBTs are normally represented usign the linked representation scheme

for binary trees. However, to facilitate insertion and deletion, a balance factor
Bl is associated with each node. In Pascal, the structure of a node can be
defined as:

Type
Items = string [Max-Char];
Tree-pointer = ^Tree-Node;
Tree-Node=record

Left-child: Tree-Pointer
Bf: integer;
Data: Items
Right-child: Tree-Pointer

End;

4-4 Balance Factors
The balance factor Bfassociated with a node x, Bf (x), is defined to be:
Bf (x) = size ofthe left sub-tree ofx-size ofthe right sub-tree ofx

From the definition ol a SBT, it follows that the permissible balance factors
are-1,0,+1. Figure 1 shows two SBTs and the balance factors for each node.

(the numbers outside each node is its balance factor)
Figure i SBTs

4-5 Tree Imbalance types
The imbalance at a node A can be classified as either a left type

imbalance (Bf (A)>l) or a right type imbalance (B(A)<- l). For instance,
Figure 2 shows the resulting tree after insertion of an element with a key 3 into
the SBT in figure l(a) and an element with a key 13 into the SBTin figure
1(b). Note the changed balance factors ofonly those nodes on the path from the
root to the newly inserted node.
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a) A left type imbalance A right type imbalance
Figure 2'. Size unbalanced trees

4-6 Restoring Balance Mechanisms
Let A denote a node that has a Bf>l ( a left type imbalance) or a Bf<-l

(a right type imbalance). The two mechanisms (or rotations) are:
- LR (from left to right sub+ree) and
- RL (from right to left sub-tree)

4-7 LR Mechanism (for left type imbalance)
- Replace the node A by the rightmost node X in its left sub-tree. Increment

the balance factors Bf at each node along the path between A and X. Then
set Bf (X)<-B(A)-2, and B(A)<-0.

- Attach A to become the leftmost nodeintherightsub-treeofX. Setthe
children of A to empty. Finally, incrementthebalance factorsBf at each
node along the path between X and A.

η(X
バ、＼ヾ1/

①0 0/0/

00 し

a)A

Al-Mustansiriya l. Sci-

b) After LR rotation
Figure 3: Resoring balance using LR mechanism

instance, to restore balance of the unbalanced tree in Figure 2(a) see figure
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4-6RL Mechanism (for right type imbalance)
- Replace the node A by the leftmost node X in its right sub+ree. Decrement

the balance factors Bf at each node along the path between A and X. Then
set Bf (X<-B(A)+2, and Bf(A)<-0.

- Attach A to become the rightmost node in the left sub-tree of X. Setthe
children of A to empty. Finatly, decrement the balance factors Bf at each
node along the path between X and A.

For instance, to restore balance to the unbalanced tree in Figure 2(b) see figure
4.

+2

0

@
-t/

o
\oo

+1

o

a) A right type imbalance b) After RL rotation
Figure 4: Restoring balance using RL mechanism

5 SBT Algorithms
5-1 Rebalance sub-algorithm

Let T to be the root of an unbalanced tree (or sub+ree). To restore
balance at d we classily the type ofimbalance and perform the appropriate
rotation. Following a LR or RL rotation. We must continue to examine the sub-
trees of the node at which balance was restored. One rotation may not suffrce
to restore balance, following an insertion or deletion. The number ofrotations
needed is O(log n). Here is the sub-algorithm Rebalanc( ):

Sub-algorithm Rebalance (in-out T: Tree-Pointer)
Ifbalance factor at this node is not in [-1, 0, +1] then /*imbalancet/
Ifbalance factor at this node >1 then /rleft imbalance*/
Perlorm LR rotation; l*see 4.6.1*/

Else /rright imbalance+/
Perlorm RL rotation, l*see 4.6.2;l

つ
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End if /*inner*/
Rebalance (left sub-tree of T); /*recursively*/
Rebalance (right sub-tree of T); /*recursively*/

End if /*outer*/
End Rebalance

VoL 12, No. (1),2001

5-2 Inserting into a SBT
To insert an item into a SBT, we first search for the presence of an item

with the same key. If such an item is found, the insert fails because duplicates
are not permitted. When a search is be unsuccessful, we insert the new item at
the point the search terminated and update the balance factors of only those
nodes on the path from the root to the parent of the newly inserted node.
Moving down from the root along this path, we try to identify the first
encountered node P that has a balance factor other than -1, 0, +1. When nod P
does not exist, the resulting search tree is balanced. If P exists, the resulting
search tree is unbalanced at P and balAnce ofthis sub-tee can be restored using
the sub-algorithm Rebalance ( ) The insertion can be performed in
O(height)=O(log2 n). Here is the algorithm SBT-isnert( ):

Algorithm SBT-Insert (in-out T: Tree-Pointer; in Item: Items; out success:
boolean)

/*Let P and PP denote the node and its parent at first imbalance. Let T and PT
denote the current node and its parent. Let Unbalance be a boolean flag*l
Set P+-T; PP<-nil; PT+nil; l*initialize*l
/*Insert item in the tree T using the sub-algorithm Insert( )*/
Inster (T, PT, P, PP, Unbalance, Successss);
Ifunbalance then
If PP:nil then Rebalance (whole-tree T)'
Ifunbalance then
If PP=nil then Rebalance (whole-tree T);
Else If P:left-child of PP then Rebalance (Left-child of PP);
Else Rebalance (Nght-child of PP);
End if /*inneri/
End if /touter*/

End Sbt-Insert

Where the sub-algorithm Insert ( ) is:

Sub-algorithm Insert (in-out T, PT, P, PP: Tree-Pointer; in Item: Items; out
Unbalance, Success: boolean)
If T is empty then /*not found*/
Create a new node. Set its data field to item, its left-child and right-child to

empty, its
factor to zero, Unbalance to false, and Success to true;

つ
Ｄ
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Else ifltem equals Data at this node then /iduplicatest/
Set Unbalance to false and Success to false;

Else If Item less than Data at this node then /tinsert it into left sub+ree
recrusively*/
Insert (Left-Child ofT, T, P, PP, Unbalance, Success);
If Success then /rlnserted*/
Increment balance factor at node T:
Ifbalance factor at node T> I then /+left imbalancer/
Set: P<-T; PP<-PT; Unbalance<-true;

End If
End If

Else /*insert it into right sub-tree recrusively*/
Insert @ight-Child of T, T, P, PP, Unbalance, success);
If success then /rlnserted*/
Decreement balance factor at node T;
Ifbalance factor at node T<-l then /tright imbalance+/
Set: PeT; PP<-PT; Unbalance<-true;
End if

End If
End If
End Insert

5-3 Deletion from a SBT
There are three categories ofnodes we may wish to delete:

a) Leaves. The pointer from the leafls parent (ifany) is set to nil and the node
deleted.

Nodes with a single child. The pointer from the child,s parent is redirected
so that it points to the child and the node deleted.

Nodes with both children. The node being deleted is replaced by either the
rightmost node in its left sub+ree or by the leftmost node in its right sub-
tree. The one, which minimizes the need to re-balancing is chosen. Then
we proceed to delete this replacing (leaf) node from the sub-tree from
which it was taken

ｂ

　

　

　

ｃ

The balance factors of each node on the path from the parent ofthe
node_ that was physically deleted to the root must be updatei. If a first
imbalance is detected at a node p on this path, the balance can be restored
using the sub-algorithm Rebalance ( ). Deletion can be performed in O
(height)=O(log2 n). Here is the algorithm Sbt-Delete ( ).

Algorithm Sbt-Delete (in-out T: Tree-pointer; in Item: Items: out Success:
boolean)
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/*Let P and PP denote the node and its parent at first imbalance. Let T and PT
denote the current
node and its parent. Let Unbalance be a boolean flag*/
Set : P<-T; PPenil ; PTe nil ; Unbalance+-fal se ; /* init ializex I
/*Delete Item from the tree T using the sub-algorithm Delete 0*/
Delete (T, PT, P, PP, Unbalance, Success);
If Unblanace then
If PP:nil then Rebalance (whole-tree T)
Else If P=left-child of PP then Rebalance (Leeft-Child of PP);
Else Rebalance (Right-Child of PP);
End If /*inner*/

End If/*outer*/
End Sbt-Delete

Where the sub-algorithm Delete 0 is:

Sub-algorithm Delete (in-out T,PT,P,PP: Tree-Pointer; in Item: Items, in-out
Unbalance: boolean; out Success: boolean)
If T is empty then /*not found*/
Set: Unbalanceefalse; Success+- false;

Else if item = Data at this node then /*found*/
/*Delete this node using sub-algorithm Delete-This0*/
Delete-This (T, PT, P, PP, Unbalance)
Set Success to true;

Else If Item <Data at this node then /*delete if from left sub-tree recursively*/
Delete (Left-Child of T,T,P,PP, Unbalance, Success);
If Success then /*deleted*/
Decrement balance factor at node T;
If balance factor <-1 the n/*right imbalance*/
Set: Unbalance e true; P+-T; PP+-PT;

End If
End If

Else /*delete it from right sub+ree recursively*/
Delete (Right-Child of T,T,P,PP, Unbalance, Success);
If Success then /*dleted*/
Increment balance factor at node T;
If balance factor >1 then /*left imbalancet/
Set:Unbalance + true; P+-T;PPePT;

End If
End If

End If
End Delete

Where the sub-algorithm Delete-This ( ) is:
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Sub-algorithm Delete-This (in-out T,PT,P,PP: Tree-Pointer; in-out Unbalance:
boolean)
Ifthe Left-child of this node is empry then
Redirect the pointer T from the node's parent so that it points to the Right-

Child; Delete the node;
Else if the right-child ofthis node is empty then
Redirect the pointer T from the node's parent so that it points to the Left-

Child; Delete the node;
Else ifbalance factor at this node >0 then /rleft sub-tree is largert/
Replace Data at the node T by Data at the rightmost node Q in its left sub-

tree;
Increment the balance factors at each node on the path between T and Q;
Decrement the balance factor at T;
Identify the first encountered imbalance; and set P, PP, and Unbalance, if

exi sts;

Set PT to the parent ofQ; Delete this rightmoste node Q recursively;
Else /*right sub-tree is larger*/
Replace Data at the node T by Data at the leftmost node Q in its right sub-

tree;
Decrement the balance factors at each node on the path between T and Q;
Increment the balance factor at T;
Identiff the first encountered imbalance; and set P,PP and Unblanace, if

exists;
Set PT to the parent ofQ; Delete this leftmost node Q recursively;

End If
End Delete-This

5-4 Searching a SBT
A SBT is searched using the same algorithm as used for an ordinary

binary search tree. Since the height of a SBT with n nodes is O(log2 n), the
. search time for an item is 0(logr n).

Traversing a SBT
To traverse a SBT, we use the same algorithms as used for an ordinary

binary search tree. The traversal time ofa SBT is O(n).

5Performance of Size.Balanced-Structure (SBT) against Height-Balanced-
Structure (AVLtree)

To show the performance of a SBT compared to an AVL tree, let us try
to construct a balanced binary search tree for the months ofthe year. Let us
assume that the insertions are made in the order:
March, May, November, August, April, January, December, July, February,
June, October, and September.

′
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Figure 5 shows the balanced trees that are constructed after each
insertion. The numbers (Bfs) above each node represent the difference in size
(for SBT) or in heights (for AVL) between the left and right sub-trees of the
node.

一一一一一
●

・１
２
１
・
・

一
一
一
一
一
一一
一
一
一
一
一
●

37

‘

ゃ



An Algorithm for Size Balanced Trees

`猛 Fr sヵ
grbi″′И″

| |  13         ■| |

‐
1 〔|:|:|::i::|lil::li:)                               .  |  |     |  |

38



Al-Mustansiriya J, ScL Iス ル .rfり ,2θθf

39

lil● I■ ■●●■EB

[:::::::::.:::::

)t:::...:..



И″Иrgari″″メうrSた′Bara″
“
′rr″s

M FrsJl″ bi″:メ′:

CONCLUSION
The introduced size‐ balanced ― structure SBT minimizes the average

and maximum search time The SBT achieves thisideal、 vithout adding much

computational overhead Since an insert or delete operation or delete operation    .

requires,in the worst‐ case,O(log2 n)re‐balancing rotations
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ABSTRACT
The complexes of Thorium (IV), Th)Q, (X:NCS, Cl, NO3) with ortho-

substituted schiff bases ligands [ortho (X-crH+cH: N-corl+cooH)], which

derived from ortho -X-C6}I4CHO (X=OH, Cl, OCH:, NOz) and 2-

Carboryaniline have been prepared and characterized. The ligands acted as

deprotonated uni-negative tridentate molecules when (X=OH) or deprotonated

uni-negative bidentate when (X = Cl, OCHE and NOz). The resulting Thorium
(IV) centres in the complexes are 8-or-6-Coordinated respectively. The

prepared complexes were characterized on the basis of their C.H.N. analysis,

LR. spectra, and conductivity measurements.

INTRODUCTION
Several schiff base complexes of Thorium (IV) and dioxouranium (VI)

have been reported recently(r'e). It seems from the literature that thorium (IV)

Author to whom all correspondence should be addressed.
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complexes w"h Schr bases dedved iOm [OrthO ―Carboxyailinc(N‐
Salicylidene and N‐ X‐berrソldene)]have not been prepared so far

ln this papei the syntheJs and characteHza」 on of ThOHum(Iv)
thocyanate,cmoHde and面 trate cOmplexes宙th(0■ hO‐ X_C61LCHO)and 2‐
Carboxyamline where(X=Cl,OCH3and N02)are reported
The reaabns ofthese ngands宙 th difFerent salts ofTho●um(Iり にads

to the fomatiOn of products,with molar rati。 (1:2)metaltO hgand and have a
general follilula(ThX2L2]:Where(x=NCS,Cland N03)

EXPERIⅣIENTAL
ⅣIATERIAL AND DEIEASUREⅣ IENTS
Hydrated tho五um(In Chlonde and nltrate cDD was used as suppned

Tho五um thocyanate solutions were prepared as desc● bed h ltertturelЮ )

H06ca麗為;l鵠∬T基穂e鵬需」∬鷺l』量よ:脚:“
rT″e

Conductivities were deterrlllned using a cOnductivlty meter model

M洲°
常嚇翼∫黒ぶ:翼鍛ミ、

f満3謂棚器脳
らmd

were recOrded On a Pertth ELner‐ 580B
Infrared SpectrOphOtOmeterin N可 ole mul at the range(4000‐ 400 cm・ )
Melting point measurements were camed out On a Gallen Karnp‐ 580

～
PH melting pOint apparatus

SYNTHESIS OF THE LIGANDS
Ortho substituted schr bases ligands Of OrthO carbo理

/adline‐ N_
Sdicyldene(oc_N‐ S)and。■hO carboxy劉饉hnc_N‐ X―bettdene(OC‐N―B)

胤 為 rま2忌 ¶ ::ettn脚 :httiパ
の W∝e「

"″“

a¨面鴨 bぬ e
substituent groups are shOwn in scheme

I(A and B)

X   ′ヨ°
HO

Wll“ X=Ci、 ∝ Hl,N02

(A)           (3)

シ ″腸ett α″′G″ ara“oL"ο ″グ Sは″0“魔ο‐SIrbsrを″″′sct″ BaSa zig`"ム ρ ″力‐
Ca″bωック″,rirι (N―Scti9id●ぉ′α″′ノV期

`″
フ″′θ″リノα″どT″ rir εο″′麟

llith Thorium (IV) H. E Yousif and M. l. Habib

Scleme(1)
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SYNTHESIS OF THE COMPLEXES
(Thorium (IV) salts (1 mole) [0.46 gm, 0.37 gm, 0.47 gm] were (X:

NCS, Cl, NO3) respectively was dissolved in a minimum volume of ethanol and

added to a hot ethanolic solution of the ligand (2 mole) [0.48gm, o.51gm,
0.51gm, 0.54gn] were (X : OH, Cl, OCH3, NO2) respectively, In most cases

the complexes appeared almost immediately on stirring but in some cases

refluxing for (Ca, 30 min) was necessary. The solution is is filtered, washed with
ethanol then diethyl ether and finally dried in vacuum for Ca. 6hours at 110-
120'C.

RESULTS AND DISCUSSION
The prepared complexes are listed in Table (1 and 2) together with their

characterization data.

The complexes were isolated as intense orange-yellow solids, high
melting points (> 240 "C) and the electrical conductance values in PhNO2 and

MeNOz solutions confirmed the non-electrolyte nature of the complexes(Ia).

The electromic spectra in methanol are similar to each other with regard

to band frequencies, shape and relative intensities. All these compounds in
solution could, therefore may have similar structures.

The i.r. spectra of the ligands and the complexes were also investigated.
The ligands show two bands in the regions 1592-1620 and 1372-1390 cm-r

which can be assigned to v.,(COO') and v,r-(COO) respectively. On
complexation these occur at 1568-1590 and 1383-1395 cm'' respectievely. The

shift of ),1qoo- of 185-195 cm't indicates that carboxylate group present is acting
as monodentate group(15).

A strong band in the region 1620-1670 cm't lor the free ligands is
characteristic of the iming group, (C=N), by complexation this band splits into
two which indicates nitrogen-metal bonding(16'17). The frequency shift v1c=9 to
higher wave number (5-20 cm't; which occurs upon complexation may arise
from co-ordination effects and not from the nature of the substituent group of
the Schiff base. The more powerfi.rl electron withdrawing X in such Schiffbase
ligands would tend to lower v1s=N freQuency in the (CH=N) moiety due to the
relative decrease in the bond order of the (C-N) link.

The two absorption bands at 1195 and 1320 cm-', due to the phenolic
CO stretching and OH bonding vibrations respectively, are shifted to lower
frequency indicating co-ordination via the phenolic CO group. Hencs, the
tridentate nature of this ligand has been achieved through the hydrory, carboryl
and imine nitrogen groups of the Schiffbase ligand, when X: OH, which acts
as a deprotonated uni-negative tridentate ligand with the thorium IV ion. The
other ligands in which (X: Cl, oCH: and No2) are coordinato 0s deprotonated
uni-negative bidentate molecules.
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The nitrato complexes exhibited bands at 1460, 1280, 1045, 820 and

730
cmr which indicate unidentate coordination (C3) of the nitrato group(rs).

The thiocyanato complexes exhibit bands at 2040 (v.s.) and 840 cm'I,
corresponding to yc-N and yc.N of N-coordinated terminally bonded
isothiocyanate.

In the complexes reported here, the corrdination with such Schiffbase
ligands, tridentate or bidentate, required non-coplanarity of the ligans
molecules. The phenyl rings are nearly perpendicular to each other as proposed
earlie/re) for the free tigand. Moreoveq ihe anion groups, NCS, NO:- and Ct-
require weak interaction of the two rings of Schiffbase and in effect, this non
coplanarity of the ligand allows a maximum coordination number of 8 when
(X=OH), In addition, the (C=$ stretching frequency was found to be
independent ofthe substituting group (X). Such an effect, however, requires the
coplanarity ofthe benzene ring with the (C=N) group.
Table(1):The Phvsi of Th。●um
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lexes(a)

s = string : vs : very strong ; m = medium ; mbr : medium broad, br : broad
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N‐ ethyl‐

piperidine, N‐ methyIInorphoHne, N,N‐ diFnethylbenzylanline and nicotine with
sodiunl  halides  in  diOxane  under  heterogeheous  cOnditions.  These

hydrodimeric adducts are
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with adduct fbllllation.

INTRODUCTION

The chemistry of tertiary amine oxides has received considerable
attention since a number of these compounds are naturally occuringr, *lrii;
others are distinct intermediates in metabolic reactions of tertiary urnirE O*;;l;
Since the oxygen atom of the N-oxide group is an active ..nt", ro. uinJi-ng,

::lli? :Tlr. oxides are known to form uaaition compounds with a r.;ilil}
spcres" such as proton, metal ions, halo acids, Lewis acids, alkyl halide., ,ikyl
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sulfoaates, acyl halides, and halogens, which utilized the unshared pair of
electrons of the N-O function. For example, the reaction olpyridine H-oxide
with benzyl halides has been used for the deoxygenation ofthe M-oxidea. The
same process can be accomplished by reaction with PCl35. Deoxygenation is an
important reaction of the N-oxide molecules since, for example, N,N-
dimethylaniline N-oxide is convened to N,N-dimethylaniline on treatment with
rat liver homogenates6. Moreover, we had reported on a peroxide-catalJsed
deoxygenation of N,N-dimethylaniline N-oxides with sodium bromide' and
with other metal halides8 in dioxane.

On the other hand some tertiary amine N-oxides are known to for
hydrogen bonded aggregates with hydrogen halides. With aqueous or ethanolic
hydrochloric and hydrobromic acids, 2-picoline N-oxide forms monomeric
hydrohalides 1. Whilst this same compound lorms abnormal salt of dimeric
hydrohalides 2 when dry benzene is used as solvent in which the dimeric form
obtains stability through intermolecular chelation'". with sodium iodide in
acetone a similar abnormal sodium salts 3 is fomede. We report herein the
formation and characterization of several dimeric hydrohalides with some
tertiary amine oxides.
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RESULTS AND DISCUSSION

N,N-Dimethylaniline oxide, when heated with sodium halides in
boiling dioxane for two hours afforded N,N-dimethylaniline and p-
bromodimethylanilineT (eq. 1). A peroxide present in the solvent was found to
be essential for this deoxygenation, and a free-radical mechanism was
accordingly proposedE.

r~"『
lJ‐
~ ‐

when N, N-dimethylbenzylamine N-oxide was exposed to similar
reaction conditions using sodium bromide in boiling dioxane that contained
peroxide surprisingly, instead of dexoygenation, a thick creamy precipitate was
formed which was separated and recrystallised from dry acetone. The product
was identified as the hydrodimeric adduct 4.
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It formed heavy precipitate of AgBr on treatment with aqueous silver nitrate
and its aqueous solution is acidic.

It is clear that the benzene ring in dimethylaniline N-oxide which is
directly attached to the N-O function activates thi molecule so that the N-O
bond cleavage becomes feasible. This was confirmed further, when saturated
heterocyclic N-oxides namely, N-methyl-,N-ethylpiperidine and N-
methylmorpholine N-oxide were used for the reaction-with sodium iodide,
bromide, chloride, or fluoride in boiling dioxane, where no deoxygenation
reaction took place but instead crystalline hydrodimeric adducts *.iJforrrO
in each case (5 and 6).
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Table 1 lists some characteristics of these adducts. The adducts are
insoluble in aprotic solvents such as ether or benzene but readily dissolve in
water. Their aqueous solution is strongly acidic and gives silver halides when
treated with silver nitrate.

The identity ofthese products was established by spectroscopic analysis
(i.r n.m.r.), quantitative elemental composition, and equivalent weight
determination by potentiometric titration.

In the infrared, spectra(r0o), these novel hydrogen-bonded organic bases
display unusual spectral features. In the high frequency region ofthe spectrum
a strong broad absorption band appears at 3300 - 3500cm'r (seetable l)
which is attributed to the stretching modes of associated hydroxyl goup ( wo-
s...). The sharp band near 1600-1640 cm in the spectrum of all adducts is
assigned to the bending vibration of N-O-H ... ( 6so-n...). These bands
sugge.st an intermolecular chelate type of bonding between two amine xoide
units(to). From 1200 cm'r downward i very broad complex absorption band sets
in which can be followed down to about 700 cm''. It is intemrpted by narrow
transmission windows, showing the presence ofvery strong hydrogen bridge
which has been formed between two amine oxide units. The broad band in the
l2OO-700 cm'r region is characteristic ofthe2:l hydrodineric adducts ofthe
amine oxides studied.

The dimeric hydrohalides of 2-picoline N-oxide (Scheme) show a very
broad absorption band set at l2OO - 700 cm'r in addition to the broad band at
29'10 cm't and a sharp one at 1615 cm'l which were also due to intermolecular
chelate type of bonds between trvo N-oxide units(e). Lupanine N-oxide
perchlorate has.. a structure where the two N-O groups are connectd by a
hydrogen bond(rr). It shows bands al3260,3l1-5 -iZOio.r't fo,u,1o,...-d
1580 cm-l for 6ros... In another related example, triphenylphosphtne oxide
dimer {[CeHs)rPO]uH]ClOr shows broad band in the area 1000 - 800 cm'l
indicative of hydrogen bonded catio r2).

- The near spectra ofthe dimeric adducts4,5 and 6 showed the general
features of the corresponding N-oxide molecule but with small downfield shift
for all protons. In the lower part ofthe spectrum a broad singlet integrating for
one proton, the position of which is concentration dependent and is
exchangeable with D:O, indicates the O-H ... protorL the one involved in the
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intermolecular chelation. It is also of interest to note that the N-Me group in the
spectrum of the adducts is indicated by one sharp singlet near 53.5 ppm thereby
lending further support for symmetrical dimeric nature of the adducts. The
possibility that these products were of the type N-oxide monohydrohalide salts
is ruled out, since the two types of compounds showed entirely different
physical, chemical, and spectral (i.r. and nmr) characteristics. The N-oxide
monohydrohalides were prepared by-passing dry hydrogen chloride or bromide
into a chloroform solution of the N-oxide. Moreover, potentiometric titration,
indicates an equivalent weight for the dimeric adducts close to 2:l base-acid
ratio (table 2).

It is also of interest to mention that during the reaction with N-
ethylpiperidine N-oxide, a colourless viscous oil that solidified on cooling was
obtained along with the dimerio adduct. It was characterised ur N-
hydroxypiperidine by comparing its physical and spectral data with that of an
authentic sample. The formation of N-hydroxypiperidine is explained on
grounds of cope decomposition of ihe amine o*ide("), where u [-hydrog.n
atom from N-ethyl group is eliminated with a subsequent formation of ethyline
gas (eq. 2)

The p-hydrogen of the piperidine ring Is not accessible for cope
elimination due to conformational restrictions of the six-membered
heterocyclic ring(la). Indeed, some ethylene gas was trapped as the dibromide
from the latter reaction.

The thermodynamic stability of the dimeric adducts deserves further
comment. Whereas these compounds are in the general sense stable
compounds at room temperature they decompose on heating for a long time
giving the parent N-oxide. It can be easily noticed that the dimeric iodides and
bromides are very stable compounds but those of chlorides are less stable and,
the fluorides are the least stable of all. No dimeric hydrofluorldes of N-
ethylpiperidine N-oxide or N-methylmorpholine N-oxidi could be isolated.
The variation in stability of the intermolecular chelate bond in these dimeric
hydrohalides suggests that there must be
a significant difference in the electron density on the oxygen atom of these
compounds and can be explained in terms of the electron-donating powor of
the halide ion. The ability to donate electrons decreases, of course, in iho order
I'> Br-> Cl'> F'.

Nicotine mono-oxide was prepared by oxidation of nicotine with m.
chloroperbenzoic acid at 0 - 5o or by hydrogen peroxide at 30 . 40.C. wt on
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this N‐ oxide was subJected to the same heterOgenous reac■ on condlions uSng

Nal or NaBr,a thck`興 mmy material was obtained,which unfortunately
resisted, all attempts for cwstallization From the spectral features and other

chenlical properties these mateHals were assigned the dimeric stnュ cture 7

where the ●vo oxynicotine units are connected by a hydrogen bridge The

aqueous solution ofthe dimer is strongly acidic and,folllled hea、γ precipitate
on treatment with silver nitrate

The infrared spectra ofthe dimeric adducts were in agreement with the
assigned structure. They showed the characteristic narrow deep windows in the
finger print, region, tin addition to the strong absorption at 34OO - 3100 cm-r
and i630 cm-t for the stretching and bending vibrations ofN-O-H.. group
respectively (table l). The nmr spectra are also in accordance with the
suggested structure. The .proton chemical shifts move downfield for the
protons alpha to nitrogen as expected from the assigned strucrure. A broad
band in the lower part of the spectrum integrated lor one proton and
exchangeable with DzO is due to hydrogen that is involved between the rwo N-
oxide units.

From the same reaction, two more products, were. isolated in
comparatively lower yields. The thin-layer chromatogram ofthe ether soluble
lraction showed two spots while the nrm; spectrum of the mixnrre indicates
nro singlets at 6 2.2 and 62.'l each integrating lor three protons and are due to
lwo N-CH: groups. The two products were sepanted by column
chromatography using silica gel and petroleum ether-chloroform as the mobile
phase. The first compound was identified as the tetrahydro-oxazine 8 while the
second compound was nicotine 9 (eq. 3).
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The assignment of structure of 8 and 9 is based, on comparison with
authentic samplesl5 (i.r., nmr and. Mixture , m.p.). The formition of the
oxazine 8 is explained on grounds of thermal rearrangement of nicotine N-
oxide, a special case of Meisenheimer rearrangement of tertiary N-oxidesl6.
The isolation of nicotine from the reaction of the N-oxide with sodium iodide
or bromide in dioxane is best explained ongrounds of aperoxide-catalysed
deoxygenation similar to the deoxygenation of N,N-dimethyl-aniline N-oxide
for which a free-radical mechanism has been recently proposed(8). Formation of
nicotine in this reaction could not be due to merely thermal deoxygenation, a
common reaction of tertiary N-oxides, since pyrolysis ofnicotineN-oxide in
dioxane produced only traces of nicotine.

Questions must be raised as to the source of hydrogen that is involved
between the two amine oxide units, since there is no apparent hydrogen
donating source in the
reaction medium. The only hydrogen source which could be participating in the
dimer formation could come from the water (or peroxide) present in the solvent
or from water of hydration associated with the amine oxide molecules. Amine
oxides are known to form hydrates and could not be obtained completely dry
without decomposing the base(r7). The amine oxides prepared in thii study are
shown to be hydrated as indicated by the nmr absorption at 64.6. When
dioxane is dried by treatment with sodium('t) and this peroxide-free dry
dioxane is used as a medium for the reaction of the amine oxide and sodium
bromide under nitrogen, the yield of the dimeric adduct is substantially
reduced. Moreover when the reaction is carried out in drv dioxane to which 1

ml of water is added, a large amount of the adduct is formed.
Evidently both water of hydration and/or the water (or peroxide)

present in the solvent provide the source for the hydrogen connecting the two
amine oxide molecules, but the exact mechanism will need further studies.

EXPERIMENTAL
Preparation of tertiarT amine oxides

The N-oxides were prepared by oxidation of the amines with hydrogen
peroxide:

To the ice-cooled amine (0.5 mole) was added 30 % hydrogen peroxide
(0.75 mole) in small portions with stining over a period of 30 minutes. The
mixture was stirred at 30 - 40o for 2-3 days until it gives a negative test for the
amine with phenolphthaleine. Excess hydrogen peroxide was decomposed with
catalytic amount of platinum black from ice-cooled solution and the mixture
was stirred until it gives negative test for hydrogen peroxide with potassium
iodide-starch paper. The platinum black was separated by filtrati6n and the
filtrate was concentrated in vacuo at 40o as much as possible giving highly
viscous oil in 80 - 90 %yieldwhich solidified on cooling. Reciystallidio;

つ
０
ξ
υ



sry″
“
グ ル贔 .りИ″iaι O五な Parr″

`ソ

Vοッ″夏ν巌03c"あ″d″ re戯●り /":″
`Oヵ
認
`И・五肋 Jをらこαι

from acetone gives hygroscopic co10urless crystals The N‐ o対de picrate was
prepared by treatment 、ゃith aqueous s。 lutiOn Ofpicric acid and recrystalised
from methanol, N― methyl‐piperidine m p 180‐ 184(dec)‖ t14180‐ 185;H―

i71:1驚堪c,th需
‐
|ボ lttti嵐ぱ鳳:ヽ器留『響母臨儡

from water)168°  lit(21)169° :recwstalliSed iOm ethanol m p 179‐ 1805°
,

Analysisi Calcd c 41 5;Ц 314;N,17 6 Found C 4234;Ц 345;Ц 1755

Reaction oFtertiary amide oxide with sOdium halides

l Reaction ofN‐ methyl pipe五dine,_morpholne and d卜 methylbenzylamine N―
oxides、vith sOdium halides

54



94blr 1 . Ctra$tteriiilos ot tb! aloaric !di{qt!'

メ
γ■●■a

〓

‐ヽ旨
ご
資
金
ヽ
●
ヽ
ｔ
ヽ
、

ぃ
ヽ
一

¨
％

％

ＣＨ３
鳴

リ

リ

リ

鴨

％

％

・

い

・

い
い

4

う●

5ヽ

う 。

5 d

う o

,f

,`

6●

6b

6●

7●

■ ｀

7●

Br

■

蔚

O■

F

=
2,

0■

■

3r

C■

Cl

驚

=

22

80

50

32

36

78

30

■6

83

50

4■

39

4■

66

■540

■62■

■626

■603

■6o0

■6■0

■6■0

■600

■620

1L6■ 5

■640

■630

1L64●

■620

r3?-9

rD^2o (dec)

I,t6-8 (acs)

.156-160 (ncs)

9o^'10o (noc)

90-92

Il&-r.40 ( ttec)

'=.
120-21

y6-54 (aco)

11o (dcc)

〕600

3460-3430

3500-3440

33う0

3〕30

3う●●-3400

3450 (｀工。aa)

〕4う0-33う0

33う0

3370

34う0

3375

3400

3350

I,OO_ ?OO (UrrcaO)

13OO- ?4o (Lrqad)

I18o- ?oo (broad)

12?o- ?oo ( tn:aa )

1l5o- ?oo {broao}

1260- loo (broad )
't

1160- ?o0 (v. bro€-:)

11?o- 650 (v. bros'-)

I240-?0O (broad)

I25O- ?OO (brood)

l3oo- ?oO (broeB)

1300- ?oo (troaa)

1]oO- 680 (troad )

13oo- ?Oo (troeal G

ヽ
ヾ
卜
ヽ
や

」く
や

へこ
ヽ
、
、
も
、

口● ・ Ccompa.
I● .



T,ヽ 1● 2. ■lenental o。●p●citi●● 8`a onlv.■●コ出 Чらights of th● ll●●,1● 
‐カハ●Ct● .

c。口pat
F● .

6a

C
(ca■c)

う6.■9

(56.3)

40.3

(40.22)

47.0

(46。 2)

'3.86(54.03)

57。■■

(う 7.6)

43.う■

(43,う2)

49.44

(49.56)

H
(o3■ c)

7.■9

( 7.04)

7.賀

( 7.,4)

3.93

(3.63)

■O.22

(■0・■3)

■0。 2

(■ o.3)

3.00

( 0.03)

9.2う

( 9.■ 4)

7.■■

( 7・13■ )

7`06

( 7.182)

3.44

て9.00)

■0.4J

(■0。

")
■o.2■

(1■ .2)

7.22

7.25)

8。■5

0。 26)

359.2

3■2.,

26う。7

一
|

357.9

3■0。 9

1

266.5

R

∽
ミ
、
ａ

ミ

い
ヽヽ
、
ヽ
や

ヽ
ミ
き
ヽ
０
こ
ヽ
ヽ
い
ヽ
゛ヽ

」
ヽ
≧
ミ
ヽ
睦
で
、
ほ
¨ヽ
ヽ
”
ｓ
ヽ̈
き
ヽ
で
ヽヽ
ヽ
ヽ
・Ｌ
ヽ
き
ヽ
９
‘
ミ
ヽ

ヽ
」
報

【
゛
ヽ
ヽ
ヽ
゛
ミ
ミ
ヽ

一

′ ‐

‘

■

F

tl X Eo-rrtvaleot nelght
(calc) (calo) ?ouril Calc'

20.32

(20.88)

34.87

(3'。 47)

24.9

(2,。7)

■3.35

(13.32)

7。9

(7.6〕

33・ 04

(32.9)

23,76

(23.6)

い
０

5a

う b

,C

,a

6b

・・ 3

CI13

°H3

CI13

C2Hう

C2Hう



Ｌ

Ｌヽ
ヽ
ミ
資
や
ヽ
●
や
せ
ヽ
ヽ

い
ヽ
一

9).多 nem Of」二zhe(3)メ鷺誕t鑑電話
°餞ducts(7)い

劇   g。■■ah・■lde  FY■ 1裁a`げ n■●OtttLO(

IaI

. WaBr

Nac■

写
　
Ц
　
．
一

2.8 66 (■/2 hr)

.   5D6                       4■  ( ■ hr)
__ .           

″ _Ⅲ
l′ __

■5         ・                39 ( ■ hr )

「゙

卜
ヽ
ヽ

と
ゞ

ヽ
ン

ヽ
も
ヽ
ヽ

T,ヽ1・ 3  ́ Rn●。tton oF nicotine monO― oxldB Ith● oこtun hAユIこ
●■・



Studies ofTenia4, Anrine Oides. Part 16 Novel Hytlrogen Bonded Tertia+.ii,i4lrfllir,,

To a solution of tertiary amin e N-oxide (0.01 mole) in 75 ml dioxane
was added 0.01 mole ofsodium halide. The heterogeneous mixture was stirred
under ret'lux tbr 0.5 - 1 hr. A thick colourless precipitate appeared inthe
reaction flask during the flrst I/2 hr. The reacrion mixture rvas ailou,ed to come
to room temperature and filtered. The precipitate was .,,vashed with dioxane
and the solvent from the combined filtrate and washings rvas stnpped offon a
rotatory evaporator giving a viscous oil which was idenrified as unreacted
amine oxide. The precipitate was treated with boiling chloroform several times
and the inorganic salt that remained was filtered off Evaporation ofchloroform
produced, a colourless solid which then recrystallised several times from dry
acetone giving analytically pure colourless needles or cubes ideatified as the
hydrodimeric adducts 4-6 (tables I and 2). From the reaction of H-N-
ethylpiperidine N-oxide, N-hydroxypiperidine, a Cope elimir_ation product,
was also obtained as follows: When the dioxane solution was evaporated and
the viscous oily residue was washed several times with etrer, the ether-
insoluble fraction was characterized as unreacted amine oxide. Evaporation of
the ether left an oily substance which rvas washed with dq. pentane. The
solvent was stripped off giving a colourless viscous oil. Distillation under
reduced pressure, bp 54 - 58"/10 mmHg, produced colourless oil that solidified
upon cooling which proved_-to be M-hydroxy-piperid ine m.p. 370 1i1.(::) 39o .

Oxalate n.p. 108 - 109 lit.(23) I03- t06", Anal, Calcd for CiHr:NO: C 43,98;
H, 6.81;N, 71. Found 0 45.0; H, 7 14; N 7 15

2. Reaction of Nicotine mono-xoide with sodium hnlides
To a solution of 0.01 mole of nicotine mono-oxide in i00 ml dioxane

was added 0.01 mole ol sodium halide. The heterogeneous reafiion minure
was refluxed with constant magnetic stirring for I hr and rilrered while hot.
The residue was washed with dioxane, then boiled several times with
chloroform and the inorganic salt was filtered. Chloroform rvas removed
leaving a hard gummy substance, which does not solidify, i,lentified as the
dimeric adducts 7 a-c. When this material was placed on neutral alumina, and
eluted with chlorofornr, only oxynicotine was obtained; picratemp 1680(
Using acidic alumina (HC 1 washed) with the product 7 b, a mixnrre of
oxynicotine hydrochloride and hydrobromide was obtained mp 165 - 176"
(start decomposition 150o ). Purification with silica gel column rvas also un-
successful. The dixane filtrate and washings were evaporated lear,ing an oily
material, which was washed with 100 ml of dry ether. The erher-insolubil
fraction proved to be unreacted amine oxide. The crude erher-soluble tiaction
was ch,romotographed on silical gel and eluted with chlorotbrm-perroleum
ether. (l.9) (able 3). The first compound was the oxazine 8, mp (picrate) 195.;
(lit,t'' I94 - t 95). The second compound eluted fiom the column with
chloroform-petroleum ether (3:7) was nicotine 9; mp (picrate) l6go (mixture
mp 167.5 - 1690).
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Mass Spectral Analysis Of Some Thiadiazole Compounds
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ABSTRACT
Novel thiadiazole - containing compounds of possible cardiovascular

activity as antihypertensive agents were prepared. 2- acetamido -5- mercapto -
1,3,4 - thiadiazole was reached with 1- amino 3-chloro -2- propanol through 5-
alkylation reaction. Different amines (primary and secondary cycles) were used
and reacted with epichlorohydrin. The'mass spectral data of the newly prepared
thiadiazole compounds are reported.

INTRODUCTION
Aminoalcohol compounds have been intensively studied and showed to

passes through remarkable antihypertensive effect and potential cardiovascular
activity (l-4)

The arylorypropanolamines interesting class of compounds is one of the
most interesting compounds avaiiable for clinical use(''u).

It has been shown that an acidic moiety in the side chain of an

arylorypropanolamine confers a high degree of cardio selectivity and B-
adrengic blocking potency(n. Further more, in earlier studies on
aryloxypropanolamines, they have found that a paramidic substituent gave
optimum cardioselectivity(8). The majority of these compounds are synthesized
by reaching the epichlorohydrin with the arylory moiety (R-OH) either tkough
a direct alkylation or through ring opening of the epoxide(ae). The synthesis of
2-Propanolamines containing a thiadiazole moiety was accomplished by many
thiadiazole moiety was accomplished by many workers and shown to posses
interesting cardiovascular activites and other pharmacological effects(r0'r2).

Structural identification and characterization are vital measures to
establish the basic structures of medical compounds and give clear SAR study.
Mass spectral analysis is one of the best techniques used to determine the
structural features of organic compounds. The mass spectral data of newly
prepared 2-propanolamines are reported.
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MATERIALS & METHODS
MATERIALS

2-Amino-5-mercapto-1,3,4+hiadiazole and epichlolrohydin were
purchased lrom Fluka AG, Switzerland. All other chemicals were of analar
grade.

CHEMICAL METHODS
The thiadiazole compounds were synthesized by linking 2-acetamido -5-

mercapto-1,3,4-thiadiazole with 3-clrloro-2-hydrory propalamine as previously
described(1r). The later compounds were prepared by reaction ofvarious amines
(isopropylamine, methylamine, t-butylamine, morpholine and piperodone) with
epichlorohydrin in methanolic aqueous solution for 46h(ra).

The novel thiadiazole 2-propanolamines were then prepared by S-
alkylation of 2-acetamido-5-mercapto-1,3,4+hiadiazole with 3-chloro-2-
hydrory- propylamines.

Mass-spectral analysis: This was achived by recording the results on a
DS - 55 spectrometer provided by the university of Manchester, U.K.

. Preparation of The Novel 2-Propanolamines (Compounds III - V[)
( 1-(alkylamino)-3-[(2-acetamido)- 1,3,4+hiadiazole-5-thio]-2-propanol.

on*i N-N ox
H,c{-N { }-tc,rJncx'n**ts/

These compounds were prepared as previously described(r3) using
various primary and secondary amines (Table 1).

The chemical reactions involved two steps: 2-Acetamido -S-mercapto-
1,3,4- thiadiazole (II) was prepared and then linked with various 3-chloro -2-
hydrory propylamines through S-alkylation reaction (scheme l).
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Scheme l.Cherrllcal Reactions
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Table(1)Nove1 2‐Propanolamines

Compound R Formula mol.wt.
H
‐N―CH3

C8H14N402S2 262

IV

|(1(:i:i17そ〕)13)2

CroHrsNqOzSz 290

V H
―い(C…(CHD3

CrrHzoN+OzSz 304

Ⅵ

―N CrzHzoNrozSz 316
VII

0―N CrrHrsN+OzSz 302
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Mass Spectral Analysb Of Some Thiodiazole Compounds

a) Molecular weight :262, d= doubly charged peak
b) Relative to NREF; c) type of peak (p+l)
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102 24.4 263" 2.5
104 り

，
，
′

able (3) Mass spectral data fc)r compound IV (mol. wt. 290
耐 e %relat.intensi、 ' m/e 96 relat

41 52.6 114 24.7
う
乙
′
” 98.7 160 2t.3
43 100 177 11.6
ξ
フ
く
υ

，
Ｄ 216 5.4

56 451 217 つ
つ

57 29.3 218 ll8
０
０
ξ
υ 7.6 291 20.2
70 53.5
72 89.2
73 49
84 24.7
85 103
86 18.0

98 57.7
99 106
100 39.5
112 69.5
117 59.4
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TaЫ e(4)Mass Spectral data for compound Va

a=ヽlolecular weight:304, d=doubly charged peak

i=isotope peak; c=(type Ofpeak)p ttl

耐 e Yo relat. intensity
30d 6.1

39 3.6

56 67

60 21.6

70 5.6

86 15,8

98 75

117 10.7

118 4.5

119 12.2

144 32.6

159 68

160 339
176 100

177 264
216 193
247 3.2

305C う
０
（
Ｈ
）
′
（
）

3061 45

3071 6.3

Table(5)RttaSS Specti data for compound V
耐 e Yo relat. intensiW
56 8.0

70 5.0

84 26.3

86 1000
871 6.6
０
０
（
ン 64.5

99 6.3

126 46.9
０
０
う
Ｚ 5.9

142 87.9

144 79.8
０
０
″う 74.1

159 8.6

160 27.9
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161 ０
０
う
‘

176 323
177 190
０
０

，
′ 45
218 60
299 2.7

317 662
318:

3191 6.5

ИJl″″

Mass Spectral Analysis Of Some Thiadiazote Compounds

a = Molecular weight : 316, i : isotope peak.
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Table(6)Fmpentation Pattem oFComp● und VI(as appeard on record)
for each"up.

Related GЮ ]pde

30

58

142

158

‐CHOH‐

0
1

126

159

299

317

CHrC‐NH2

リ

く

'S~CH2-:

S

単 S~CH2∬
S

M+1
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a = Molecular weight : 318, i = isotope peak,
c: type ofpeak, p+ 1

RESULTS AND DISCUSSION
The preparation of the investigated compounds and their structural

characterization were previously described(13).
The mass spectral analysis of newly prepared compounds showed the

expected molecular ions peaks. Upon electron impact compounds III - VI gave
molecular ions at mle 262, 290,304 and 302 respectively, which u.. .qu.l to
the molecular weights of the assigned structures. They showed similar
fragmentation patterns except some characteristic or features related to the
amine moieties.

The fragmentation pattern of the prepared 2- propanolamines are give
on Tables (2-7). A suggested fragmentation for compounds VI is illustrated in
fig (1) and Table (6) which showed a possible Mclafferty rearrangement leading
to fragments of variable masses. Some of these information peaks were of m/i
86, 98, 126, 142, 160 & 299 respectively certain fragments as shown on tabto
(6)

Mass spectral data for compound VII
nn/c o/o relat. intensitv
56 9.1

57 48
０
０ 101
70 4.5

86 8.7

87 ξ
フ

う
Ｄ

88 63.5
０
０
（
ン

●
Ｄ
″Ｄ

100 445
126 4.1

128 233
130 6.5

144 786
160 100
161 8.4

162 4.8

176 185
177 一ＤＤ́

178 11.4

218 3.5

319C 492
3201 7.5

3211 4.6
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and IM - (OH-)] are the main predominent radical cations. A similar spectra for
the fragmentation was shown for another 1,3,4+hiadiazole containing
compounds the prepared compounds (15-17). The prepared compounds have

very close similarity in structure except a minor variation in the amine portion.
Therefore, great similarities in their fragmentation spectra were recorded as

expected.
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ABSTRACT
Electron energy distribution function motion has been calculated by

Using Boltzmann equation method and swarm parameters have been evaluated
for carbon monoxide gas for a wide range of EAt varying from 1xlO'rt v.cm'
to 2xl0-r5 v.cm2 , in which the effect 

-of 
ionization ig-considered properly.

Comparison has been made with the experimental results for the ionization
coeflicient, drift velocity and characteristic energy. A set of electron-molecule
collision cross sections have been collected which give a good fit between the
calculated and experimental values over the entire EA.l range. In addition the
percentage of energy lost by different types of inelastic collisions and the mean
swarm energy have been given as a function of Eilrl.

INTRODUCTION
Transport data for low energy electrons have been widely used for the

determination or normalisation of elastic and Inelastic scattering cross-
sections>> particularly for Inelastic processes with low tkeshold energies (r).

For this application data of high accuracy are required In order to obtain the
derived cross- sections with a dequate accuracy and uniqueness c23.

Reliable data for low-energy electron transport coefficients and
scattering cross-sections are Important in many applications such as modelling
gas lasers and predicting the performance of open-cycle MMD converters>
and for an understanding of gas dis- charges in general. Most of the available
data for the transport coefficients are of suffrcient accuracy for this purposo
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but a considerably higher accuracy Is required when these data are to be used
for determining scattering cross-sections.

Hake and Phelps(3) Here first to analyse electron transport data for CO
to determine a set of elastic and inelastic cross- sections compatible with the
data for CO then available. The moat recent analysis o[electron transport data
In CO was transport out by Z.L.J. Petrovic and R.W. Crompton(').

Drift velocities for electrons in CO were measures including room
temperature by saelee and Lucas 

(5) 
at high value of E,N, and by Rozneriki and

Leja (5) 
over a very wide range of values of 'E,t{. Nakamura(7) published values

of drift velocities for CO and N in the region between 0.3 Td and 300 Td (1

Td=10-17 V.cm2), together with data lor D/p.

In this paper the electron swarm has been modelled using the
Boltzmann equation in pure carbon monoxide for a wide range of E,N varying
between 0. I Td to 200 Td.

THEORY
Boltzmann equation

The general electron distribution function (f,V,t) isgivenbythe
steady state Boltzmann equation 

(o):

子+V△ rf一千▽
ヽ
１
１
１
ノ

ｄｆ

一
ｄｔ

イ
‐
‐
―
ヽ

〓
ｆ

… (1)

If the momentum transfer rate is large compared with the collisional
energy rate, a two term expansion of the velocity distribution in spherical
harmonics will be sufiicient. this condition is found in atomic gases and metal
vapour at lower EA{. Extensive calculations using both the Monte Carlo
simulation technique and a Boltzmann solution have shown that the two-term
expansion is valid for EAI. < 500 Td(e'ro). This result therefor indicates that the
two-tenn expansion is valied for the entire computational range @N<200Td)
used in this paper.

The number ofelectrons in the volume element d3rd3v. in position r and
velocity v space is (r, v, t) d3rd3v , where (r, v, t) is electron distribution
function.

In the conventional approach it is assumed that fis separable and can be
written as>

(r, v, t)= n(r,t)t(r, v,0 Q)

where n(r, v) is the spatial and time electron number density, f isthe
energy distribution function independent ofr and t. The assumption that fo is
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independent of .r is correct only when the electron diffusion can be neglect in
comparison to electron drift.

For elastic electron-molecule collisions, the large mass difference of the
colliding particles results in small energy transfers compared to the collision
energy of the electrons, and also results in large electron deflections, provided
the electron mean free path for elastic collisions is small compared to the
volume occupied by the gas, it follows from the fact that the electron
deflections are large, that the velocity distribution of the electrons f(V) is
nearly independent of the direction of V. This enables (v) to be written as
Legender harmonic expansion Cll3>

F(v)=鳥 (V)+工  fl(V)
V

(3)

with these assumption and including only momentum transfer, inelastic and
superelastic (second kind collision) processes, the Boltzmann equation can be
expresed as,

T *[*il*). #* 1u2Nq-r",. # *(,'*o- *) .
u{(u)N"Q1(u) l+It0-u,h(u-r,)N,e-,(r-r,)- (4)

Z t(u + u jh" (, * r, \"q, (u * u, )- ,r" (u)N,e-,(u)]= 0
j

where Q'n is the electron-molecule momentum collision cross-section which
may be a function of energy u, N is the gas number density, (m) is the mass of
the electron, M is the mass of the molecule, (T) is the temperature, ks is
Boltzmann's constant, e is the electronic charge, Q (u) is the cross-section for
energy loss in excitation to the jth level, Q-(u) is the cross-section for electron
energy gain in the de-excitation of the jth level, and ui is the energy loss.

The energy distribution function can be normalised such that,

@

J 
u"'f" (u)du = I (5)

with u in units of eV.

Transport Parameters
The transport equation gives n (r, v) and is,
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The swarm parameters are defined In term of the collision cross-section
Q and the electron energy distribution function r(u) as follows (r2),

The drift velocity v6, is

E ( 2e\''' t 
=U_ 

,l(u) ou (7)vd = -r(.;J J"*q.tul ar

where N is the gas number density, E is the electric field strength u is
electron energy, e/m is the ratio of electron charge to mass and er(lt) is the
momentum cross-section.

The ionization coefficient Is

ct _ t (ze)"'i
---l -t I Q(u)f"(u)du (8)i\ vo\m/ 

,1,

Th> attachment coefficient is

n I (2e\"'?
ni 

= [[; ) )" 
Q' (u) ro(u) udu (e)

where Q and Q. are the ionization and attachment cross-section And the
diffiision coefiicient (assuming isotropic diffusion) is given by,

D=)-(?)"'? r, . udu
" = 

3N l.; ) J. '"(') a. (r) (10)

Electron swarms also have a longitudinal diffusion coefficient which may be
measured by time -of-flight experimentation (e).

The electron mean energy is '

@

(r) : 
J 
u"'f 1u,E /N,T)du (9)

The value of (u) are calculated from Boltzmann's equation using al I the
collision cross-sections.
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The rate of the jth process may be calculated from a knowledge of the sections
and the electron energy distribution as follows,

\: (2elm)r/2 i uQ (u) f"(u) du (r2)
o

where Q,(u)t is the excitation cross-section. And the fractional energy loss F.;

by the Jth inelastic process is

弓=践 (13)

where u.;. is the onset energy for the excitation.

While the mobility μ the efFective
characteristic energy,8K are given by(1'12)

μ=恭
(告)氾 |こbttdu v→
百r=ν 3∫ uy2fO,E/N,Ddu oつ

er = eD/p

Cross-section

(16)

The set of cross-sections used In the calculation is given in appendix A.
The elastic cross-sections are given by Hake and phelps(') ,fo. energies u S 20
eV. Four types of inelastic cross-sections have been considered. The vibration
cross-section has been divided into four main vibrational levels as given by
Ehrhardt et al(ro) with onset energies of 0.26, 0.45, 0.70 and 1.20 eV. The
ionization cross section.having an onset energy of 14.013 eV is given by Rapp
and Englander-Golden (") and dissociative ionization cross-section with an

onset energy of 22.0 eY is derived by Using the results for the percentage
dissociating obtained by \?pp et al. 

(r3). 
The excitation for the ( A3rg ) level

is given by Hake and Phelps (').

RESULTS AND DISCUSSION
The motion of electrons in carbon monoxide have been studied at

pressure i torr which Is equivalent to density number 2.289 x lOle cm-3 and at
293 K. The transport coeflicients are calculated as a function of EA{, and the
operating characteristics of the gas have been studied by calculating the
fraction of electron energy which Is lost by elastic and inelastic collisions.

The cross section data used as input data in computer program (15) 
the

electron distribution functions are obtained for various EA{ values as shown in
figure l. The energy variation of these cross-section has a very significant
influence on the electron energy distribution function for typical conditions
of electric discharges.

average electron energy U,, the
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At lower energi es . I GAr = I x t0- 
I 6 v. c m2) ^{ o?iT^i riri'r{, {*#'r!,

excitation of the first Co electronic state) the normalized distribution appears
to be quite dose to a straight line with a slope of (-l./KT) and, henci quite
close to the maxwellion distribution.

However, for higher EA,l values 4xl0-r6, gxlO'rr V.cmz, the distribution
which is being non- maxwellion, having energy variatisn reflect the dominant
electron-molecule energy exchange processes. As seen in figure 2 for
EAi=lxlO'16 V.cm2. -the distribution function starts to decreasi at energy
value 0.1 eV Up to 1.5 eV and becomes a symptotic to the energy aiis
approaching approximateiy to zero value. This behavior indicates thai a few
number of electrons have an energy larger than the tkeshold ofthe first
energy vibrational level ofCo. Forthis reason, it is expected that the inelastic
collisions are occurring at EA.J=-lxl0'tE V.cm2 Thus, it is deduced that the
behavior of drift velocity and characteristic energy as shown in figures (2,3)

3Ig controlled by inelastic collisions for EA{>
'"'"-18 V.cm' as shown in figure 9.

The theoretical and experimental values ofdrift velocitv are comoared
in figure 2. The present work agrees with the experimental ,alues,5 6.,7,t r.t!t gu,
our results slighyly diverge with previous dara at low.. 6tl =lxlO'r? V.cm2)
and high E/N @/N>2x10'r6 V.cm2).

The values of characteristic energy which are calculated by Using
equation (10) and (14) are shown in figure 3 along with the (De/p.L*, which is
the ratio of the diffusion coefiicient to mobiliiy of petrovic erai'(a.rs). The
present De/p values are in good agreement with the experimental . De/p at
low EAl-values, but the experimental values are again seen io be larger than the
present data &t high EEA{ values

The behavior of characteristic energy Ek as shown in figure 3, it is seen
that the value- of ek is almost constant during elastic collision process EA{
<1x10-17 V.cm2 and then starts to increase duriig inelastic collision processuo
to the E/N -txl0'r6 V.cm2 and then increases sfightly up to tn" en f'_ f - jil5
V.cm2 due to the electron process. Ar EN >'I;i6-iIv.r*rr,.i""ir.rl,
process will occur, therefore, characteristic energy increased.

The mean energy of electron <e> is given in figure 4 as a function of
EAI which has the same behavior ofthe charicteristic energy. There is a well-
known relation between characteristic energy Ddp and mJan *.rgy .", ti'o),

that is De/p = F<*, the quantity F is a dimensionless constant eqrai to 0.6662lor a Maxwel l distribution. and 07622 for Druyvesteyn distribution. The
electron mobility and diffusion coefticient as a function of E/H are shown In
figures 

_5 
and 6 respectively. The behavior ofelectron mobility as shown in

figure 5 decreases with the increase of EAI and then srarts to be constant at
approxinately IEN> 8xl0't6 V.cm2 during the inelastic collision process.

Figure 7 shows a good fit obtained between the calculated and
experimental value(21) of ionization coeffrcient by using the ionization croass-

78



Al-Mustansiriya J. ScL んl faノ物.`1,,2θθI

section. The behavior of the attachment coeffrcient is non linear as shown in
figure 8 and it is found that its value increase with increasing EA.{.

Nighan(22) has shown through electron energy distribution calculation
that as EAI increased, the fraction of energy going into electronic excitation of
CO, increases at the expense of vibrational excitation> suggesting that laser
operating at low EAi is desirable. This is illustrated in figure 9 which plots the
percentage inner losses by different processes in CO for EA{ values such that,
mean electron energy is in the range of 0.103-2.6334 eV. For (e) values below
approximately 1.0 eV, electron-molecule energy exchange is clearly
dominated by vibratinoal excitation in these species, while above 2.0 ev
electronic excitation dominates.

Vibrational losses are at a maximum of 99o/o for EA.{:4x10-16 V.cm2
noting that for EA{>1.7x10-r5 v.cm2 virtually all of the energies are going into
electronic excitation. Furthermore, CO is somewhat unique in that ionization
rate remains quite very low until very large value of EA{ is reached.

Rockwood (23) 
derived a simple criterion for the Value of EA.l at which

inelastic energy losses become important, so the resulting requirement is .

Therefore, inelastic collision rapidly become important as EA{
increases beyond E/l{ = 6x10'r8 V. cm2 as observed in figure 9.

The tate of excitation as a function of the EA{, for electron- impact
excitation of the four vibrational level , and electronic state CO(A3ng ) are
shown in figures 10 and ii. This excitation rate can be calculated using equation
(12).

The behavior of each level is shown In figure 10. Each vibrational
excitation -reaches a maximum at an EA.{ =1.7 x l0-l5v.cm2 then decreases as
EA'{ Increases> the most of the electronic, energy will transfer to the r=i level
during the inelastic collision, this is because, the cross-sections at this level
have the lowest value compared with the other vibrational levels. While the
electronic excitation increases with EA{ In the range studied here.

CONCLUSIONS
In this paper numerical techniques were used for the determination of

the distribution functi^on in pure CO discharge. The numerical analysis was
based on Holstein's(2') form of the Boltimann equation taking into
consideration the first order terms in spherical harmonic extension of the
distribution function. Within this field interval the calculated distribution
function is predominantly dependent upon a reliability of the collisional cross-
sections which were used in the Boltzmann equation. At any rate, this
calculated distribution function is sufficient for determination of the mean
kinetic energy of electrons. It can serve for an evaluation of the transport
coeffrcients, as well, employing also the momentum transfer cross-section for
carbon monoxide, on the other hand, the determination of the Townsend
ionization coeffrcient of other collisional rates requires knowledge of the
energy distribution function above the ionization potential , Then ths
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distribution inction which results from s。 lving the Boltzmann equation has

used in this case

This results as above show that the deduced values of the electron

swarm parameters generany agree well with the experimental values in the Iシ N
range studied The values of the electron mean energy, percentage energy

loss》
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ionization, attachment coeflicient and excitation rates are also presented. The
vibrational excitation have been given for four excitation levels of the
electronic ground state.

Drift velocities and D/p ratios have been calculated for CO over a range
of values of EA.{ where high accuracy data were previously lacking and
vibrational excitation is the major inelastic process determining the transport
data.
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ABSTRACT
Boltzman transport equation has been used to calculate the electron

swarm parameters in nitrogen gas, and evaluated in the range of EA{ varying
from 0.1 to 200 Td (1 Td = 19'17 V.cm2). These parameters namely ionization
coefficient, drift velocity, electron mobility and characteristic energy, have been
compared with the available experimental and theortical data. The computed
and experimental values are in good agreement for each swarm parameter over
the entire EAI range. In addition the percentage of energy iost by different types
of inelastic collisions have been given as a function of EA{.

INTRODUCTION
The study of the energy distribution of electrons in wealky ionised gases

has a long history(t'4:1, and has become increasingly important for the
quantitative understanding of gas discharges, plasma physics laser physics
....etc. One of the most common techniques to obtain the distribution function
is the solution of the Boltzmann equation using the Lorentz approximation(u'').

The role of electron swarn parameters is an important one because it
provides a link between electron - gas collision cross-section and gas
breakdown and discharge phenomena. The swarm parameters may be directly
calculated lrom a set of collision cross - sections by using either the Boltzmann
equation of the Monte Carlo computer simulation method. A product of such
calculations is the electron energy distributions, which is the very important
property but is difficult to measure experimentaily. Such calculations also
evaluate the percentage of energy loss by different collision processes. Onqo the
validity of the swarn parameters are assured, they may be used to explain pre-
breakdown and breakdown phenomena as well as providing sum information for

9i
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the understanding ofdischarge The abOve infOnnation is sunlma● zed in flgure

l

There is considerable interestin s、vaHll data fbr both carbon inonoxide

and nitrogen because of their current use in lugh poweriasers as nlextures of

CO, N2and HC When modeling such lasers it is necessary to know the

mecha壺 sms fOr energy loss in u血 forrn electhc flelds especially for宙 bratiOnal
excitation(5)

The
presence of
the electron

electron transport coefficients and vibrational excitation rates in the
a de electric fields E were obtained by first numerically calculating
energy distribution function (u) from the Boltzmann transport

equation and then averaging the appropriate in elastic cross - sections with the
dist五bution

Figure l. The role of swarm parameters

Swarm parameters for low EAJ, accurate up tothe onset of ionization
(^, 1 00 Td) have previoustf6) been calculated using the Boltznran equation and
compared with experimental vaules,

The obj ect of this paper is to calculate the electron swarm parameters in
both gases in the range 0. I s EN s 200Td (lTd = I x lO-I7 V. cm2) and to fit
these values to the experimental data by using a suitably chosen set ofcross-
section.

CROSS‐ SECTION OF ELECRON/GAS
COLLISION

ELECTRON ENERGY DISTRINLTTION BY
BOLTZNIAN OR MONTE CAROL
TECINQIJE

SヽVARM
PARAMETERS

NIECHAMSヽ4S FOR
ENERGY LOSS

DISCHARGE AND BREAKDOWN
PROPERTIS
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THEORY
TⅡE BOLTZPIANN EQUATION
The Boltzmann equation a lows the electron velocity distribution lr,v,

t)Of the electrons with swallllto be specined as a inction ofpodtion(r)and

time(t)

In its general fronl(7)it is represented by:

δf/δ t tt v.▽ rf― (eE/m).▽ vf=)δf/5t)cdlsions

If the momentum transfer rates is large compart with the collisional
energy rate, a two term expansion of the velocity distribution in spherical
harmonics will be sufficient. This condition is found in atomic gases at lower
EA[. Extensive calculations using both the Monte Carlo simulation technique
and Boltzmann solution have shown that two term expansion valid in nitrogen
of EA{ < 1130 Td(8). This result therefore indicates that the two-term e*pansion
is valid for the intire computational range (EN < 200 Td) used in this paper.
The exact form of the solution to the Boltzmann equation used in this paper has
been by Nakamura and Locas(e). It was developed from previous theoretical
studies of Frost and Phelps(lo) and Thomas(lr). It accura-tely represents the
solution when additional electrons are generated by ionising collisions between
the electrons and the gas atoms.

If the collisional energy transferred rate is large, as is the case at higher
EA{ > 100 Td in atomic gases, the velocity distribution may become quite
anisotropic and more term must be related in the spherical harmonic
representation of the solution('2). This result also applies to certain molecular
gases (e.g. methan and carbon dioxide) at low EAI where large cross sections
for rotational and vibrational collisions occur(t').

TRANSPORT PARAMETERS
The transport coefficients calculated for pure gases were obtained by the

method of Frost and Phelps(ro) where the Boltzmann transport equation is
solved to obtain the distribution function for electrons as a function of energy.
The Boltzmann equation for a pure gas is

+*[fi *). #*t,'*e.r)* g; * ("'*0. *)
(u+uJ)【u+Чj)Nq(u‐トリj)‐ u【u)NDE Q(u)

J

(u‐均)【u_ui)NQJ(u― ui)‐ utu)NΣ  Q_i(u)=0
J

Σ

Ｊ
Σ

Ｊ

＋

　

　

＋

…
.(1)
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Here e and m are the electrical charge and mass, respectively, M is the
mass of a molecule of the gas, k is Boltzmann constant and u is the electron
energy in volts, (u) is the electron energy distribution function normalized such
that

∞

．ｒ
‘
‥
―
，
●
　
ｏ

u1/2 (u) du : I (3)

Thus, u=mvz/2e where v is the electron speed. The elastic cross-section
is Q,. , Q and Q-1 is cross sections forthe inelastic loss and gain ofenergy,
respectively from the j6 inelastic process. lncluded in Q and Q.1 is a lactoito
account for fractional population and statistical weights.

The first terms ofEq. (2) account for the gain in energy due to electric
field E. The second term, involving the factor 2mlM accounts for elastic energy
losses due to collisions with the gas molecules. The third term, involving the
temperature T, enables accounts to be taken olthe gain in energy of low-energy
electrons which collide with fast moving thermal gas molecules. The first term
involving a summation over Q accounts for electrons ofenergy u+ui losing
energy uj. The second term in Q accounts for electrons of energy u losing
energy uj. The term involving Q.; represent electrins gaining energy uj dueto
collisions ofthe second kind.

The swarm parameters are defined in terms olthe collision cross section
Q and the electron energy distribution (u) as lollows :

The electron drift velocitv
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u df"(u) 
OuNQ.(u) aI

(cm/sec) (4)

Where N is the gas number density, e/m is the electron charge to mass,
and Q- is the momentum cross - section.

The ionization coefficients is :

cut{ = (1/v) (2elm)tD
ｒ
∫

Qi(u)u〈u)du  (Cm2) . (s)

Where Qi is the ionization cross - section .

The electron mean energy is :

氏u)u32 du  (eV)
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and the coemcients for the excitation process
cross-section and the electron energy distribution

R=(2e/m)12 uQ (u) (u) du (cm3/sec)

VoL 12, No. (1), 2001

j may be calculated from the
as follows

∞

ｒ
ｉ
ｌ
ｉ
Ｊ

０

Where Q is the excitation cross-section and the fractional energy loss F;

by the jth in elastic process is

島=鴫 乃/eE vd (8)

Where Q is the onest energy for the excitation.

Additionally, one can compude characteristic energy DlV, where p =
va/E is the electron mobility and D is the diffi.rsion coefficient

(7)

(e)
の
ｒ
ｉ
ｌ
ｉ
Ｊ
　
ｏ

ヽ

―

‐

―

ノ

２
ｅ

一

ｍ

／

１

１

１

ヽ

‐

一
３ Ｎ
〓Ｄ

udu 1
t"(u) 

QJu) 
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For a Maxwellian energy distribution Dlp=(213) i

RESULTS AND DISCUSSION
Nitrogen is taken as a sample problem in order to calculate the electron

distribution function and the transport parameters. Three types of cross-section
in nitrogen are used for the analysis, and these represent excitation, ionization
and momentum transfer, which are given in appendix B. The summarized values
of Engelhardt et al(ra) for the momentum transfer, vibrational excitation (v: 1-8,
v being vibrational quantum number of the electronic ground state) and

electronic excitation [A' I"', .' p, .' 1-ro] cross - section are used. The
ionization cross - section taken from Rapp and Englander - Golden(rs) is used in
the present work.

Using cross-section data as input data in NOMAD('6) computer
program, Eq. (2) was solved numerically for wide range of EA{ values. The EAi
values were chosen to yield mean electron energies in the range (0.95-3.22 ev).
The calculated distribution functions in Nz are shown in Figure 1. The
distribution function is defined such that
@

J utof"{u) du = I and mean electron energy, defined as
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<a> = Te = 213 ) u'''f" (u) du, where Te is expressed in ev. Therefore

Maxwellian distrubtion would appear as straighr lines in figure l. Clearly, the
calculated distrubtion functions are markedty non-Maxwellian having the
dominant electron - molecule energy exchange processes. For exampl, for EA{
values of approximately 4x 10-r6V. cm2 the distribution function in Nz are
characterized by the absence of electrons with energy greater than 2eV. The
behaviour reflects the rapid rise in N2 vibrational cross - sections which increase
by approximately two orders of magnitude in the 1.5 = 2.0 eV range.

As ponted out by Englehardt et al(rt), the large values and resonant
nature of these cross - sections serve to provide a barrier which for certain E,N
values, prevents electrons from reaching for certain EA{ values, prevents
electrons from reaching energies greater than about 2eV. Llltimately, as EA{
increases, the energy input to the electron gas increases and electrons are able to
penetrate this barrier with the resultant development of a high - energy tail.
Therefore, for <e> values near 1.0 eV and above, Figure l, shows that (u) in
Nz has substantially more high-energy electrons than the corresponding
Maxwellian function. As seen in figure l, (u) will tend toward zero at high
energy for EA.{ values such that the high - energy ponein ofthe distribution
function is cut offby the large cross-sections for vibrational excitation.

The energy distribution function is strongly afected by changing the
parameter EA.i value (figure 1), while the variation ofelectronic density n and
gas temperature Ts can not affect the EEDF as shows in figures 2(a) and (b).

^ 
Electron sv/arm- parameters have been calculated lor the range lx10-18

V.cm2 < EA{ < 2 x l0'rJ V.cm2. Tkoughout the whole range of EA.{ values, the
electron drift velocity as a function olEA{ is shown in figure 3. The theoretical
and experimental values of drift velocity are compared in fig. 3. The agreement
between the present theoretical and experimental values is excellint. The
theoretical results of Dyatko(n, at low and high EAf are compatible with both
the present results and the data of Stone(r8).

Figure 4. shows the characteristic energy D/p as a function of EA{,
where (D) is the diffi.rsion coefficient and (p) is the electron mobiliry which is
defined as p = vdlE, both obtained by the fwo - term approximation Boltzmann
analysis.

The present result is compared with the results of the two - term
calculation of the Boltmann equation in presence of superelastic electronic
collisions and electron - electron.-collisions Dyatko(r, and the experimental
measurement Hux.ly and Crompton(3).

Figure 5 shows the mean electron energy <s> in comparison with the
measurements of konotolean et alle) and of Newman and Detemple(:o),
Agreement^ is very good particulary with the former. However, the experimentgl
results of20) are higher than the present result in the high EA.f range from 9x 10.
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t6 v.cm2 to 2x10-15 v.cm2. Figure 5 also shows that <a> increases with EA{ and
very rapidly at high EA.{ values, but only slowly at intermediate EA{ values.

The behaviour of the electron mobility decreases with the increase of
EAI and the relation is non linear as shown in figure 6.

The diffi.rsion coefficients are calculated as a function of EA{ in the
range from 1x10'18 V.cm2 to 2xl0'r5 V.cm2. The results of these calculations
are shown in figure 7 together with the experimental data of Hynley and
Crompton(3). It is seen that the present values agrre well with the experimental
data for EAI > 4 x 10-17 V.cm2, but are slightly higher in the EA.{ range from 0.1
x 1o'17 to 4 x lo'17 V.cm2.

The Townsend ionization coefficient, u./N, has been calculated for the
range of 80x10'17 < E/I{ < 200 x 10-17 v.cm2 using equation (5). The results are
shown in figure 8. Good agreement has been obtained with the experimental
data of Hayden et. al(21) and Frommhod(22).

With knowledge of the electron-energy distribution function, the porver
transferred in electron-molecule collision processes can be calculated. Figure 9
shows the precentage energy losses by different processes (elastic and inelastic)
as a function of E/N. At Ea.{ = 3 x 10'16 v.cm2 - 99 precent of the energy is
lost through vibrational excitation. For 3 x l0'16 < EAI < 2xl0'15 V.cm2, i.e. the
mean electron energy 1 ev <e<4.6 ev, there is a competition between
vibrational, electronic excitation and ionization fraction. Figure 9 shows that for
an EA{ of approximately 9 x 10'15.

V.cm2, nearly 48 percent of the electron energy goes into the vibrational
excitation and 52 percent into electronic excitation. At higher EA{ ionization
fraction dominate. Wherease, at EAI = I x i0-r8 V.cm2 elastic collisions account
for almost 65 percent of the energy loss.

The vibrational excitation rates of electron-molecule are often required
in analytical studies of electric discharge properties. In laser applications, for
example, calculations of vibrational level populations require knowledge of
electron-molecule pumping rates(t).

This vibrational excitation rates can be calculated using equations (7) for
every vibrational level.

Figures 10 and 11 show vibrational and electronic excitation rates. The
vibrational excitational excitation reaches a maximum at EAI below 1.4 x 10'15
V.cm2, then decreases monotonically as EA.,l increases, while electronic-
excitation increases with EAI between 4 x l0'16 V.cm2 to Z x 10-t5 V.cm2. Tho
present values for the separated vibrational levels may be useful for studying tho
laser action. The electronic excitation rate serve analysis of gas dischaiges and
development of discharge devices and apparatus. For example, the excitation
rate frequency for the a'pr, may be helpful in analyzing glow in nitrogen,
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CONCLUSION

The electron sliarm parameters in nitrogen has been ana.lyzed for an EA.{
range from 0.1 to 200 Td using a Boltzmann equation method. The drift
velocity, ionization coefficient and characteristic energy is found to be in good
agreement with the experimental values. The excitation to the vibraitional levels
and the electron attachment coefficient are also calculated and discussed.
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Potential Energy Surface of Se(A=70,72 and 74)Is010pes

Using lnteracting BosOn P10del

KHALD S.IBRAⅡIEルI,IPIAN.To AL‐ ALAWY ,
INA'PII.Ⅱ.ALOUBAIDY
Physics dep.Science College Al‐Rttustansiriyah Univ.

LaXitt

);r-Eir 19,#*,#* k;..,s iitlt att,i*t +rLr d;tt ?as i JirE(2)'E(2;)'E(zi) -J 
-'

e-L*Jl LilL ,( : :1411 ellts 7i &s , Se (A : 70, 72, 74)) bi - L..:tll r&Jt
)r-,-lt ati iltsilJ LJriislt LrL;Jt t_t CE u. cl\s i..rt ytl:lt ,+J(v (0, D g:r,lt

- 
tr; ";" alillll e ,Jl {r-,ill, i;ltill a* .i diliJlrs (y: 0o, 30o, 60o) u ;)lXl

,ctl2Alsll 'A Abl eill e,',,+ .rii €:fl CL-J| #.lt i,-;lL l;JtLlt Ll 4l-Jle,jtnJt
&slus'-r i))l )LtnJt 4-r68s-r irrawi",La:11 iai+t+uatttiJr ,",L-t

.t*-#

ABSTRACT
Theoretical values investigation for energ/ levels and energt ratians

$9,g9,5* b the se (A:70, 72, and 74) even - eve, isotopes. TheE(2i) 'E(Ti)'E(21) 'v "'e uw vL / '

potential energ/ surfaces [v(F,f)] have been also calculated. The cuntonr lines
for trimialy summetric shape hwe been drawn -fo, (y : 0o, 3Ao, 60.) as a
function of p values. A comparsion was made between the present results and
the experimental data relative to the energt spectrum wtih the energ/ ratios
wlile the comparison was made with the idial values of symmetric relative to
the potential energt surface. Both comparison hwe viry good agreement
between them. ourwork has predicted the stntcture of the dynimical$**rt y
for each isotope.

INTRODUCTION
The interacting boson mod.ef in its simplest from as originally produced

(Arima and Iachello 1975, 1987;tt'zr describi a system of s 1r:oy ina a (1:2)
boson which may interact with one another via one-or two body inieractions.
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Potmtial Energt Surloce of Se (A = 70, 72 and 74) Isotopes Using Interaaing Boson
Model K. S. Ibrahiem, eLaL

The additional, and perhaps unique(3), constraint applied in this model is
to conserve the total number ofboson in the system at a value given by one -
half the number ofvalence nucleon.

This restriction originates from the assumption that the s-and d-boson
degrres of freedom can be related to I = 0 and 2 excitations ofpair of fermions
in a sphericall shell model basis. The counting ofboson must then be done with
respect to the nearest closed shell in the neutron (or proton) space, so that the
boson are counted as particles if the neutron (or proton) number is before
midshell, and as holes otherwise.

In the nucleus(''5), the possibility of collective shape oscillations is
strongly suggested by the fact that some nuclei are found to have non spherical
equilibrium shapes, where as other, such as the closed - shell nuclei, have an
equilibrium with spherical shape. One might expect to find intermediate
situations in which the shape undergoes rather large fluctuations away from the
equilibrium shape.

The deformation with respect to equilibrium(6) are taken to be of
quadrupole type (1.=2). The amplitudes of deformation are denoted by a1,, and
quadrupole deformations could be expressed in terms of the deformation
parameters p and y. The spheroidal equilibrium shape has 50 (prolate) or y:zr
(oblate). The v =0 vibration preserve axial symmetry and are refered to as p
vibrations. The oscillations with v = t2 (y vibrations) break the axial symmetry
and leads to unclear shapes ofellipsoidal type.

. In the present work, the energy levels, the energy ratios
e(ra;) s16;; s1a;y
E(2;; a,r5 t(rj and the potential energv surfacees for even-even Se- 70,

72 and 74 isotopes have been confirmed.

THEORETICAL PART
The (IBM-I) doesn't distinguish between proton bosons (fin) and

neutron boson (Nv), so that it deals with the total number of boson (N = Nn +
Nv) to the nearest closed shell.

The Hamiltonian operator according to (IBM-l) written as follows(r.2) :

.(1)

where :

ei : is the single boson energy
Vt;: is the boson - boson inteaction energy

The first term of equation (l) represents the single body energy and the
second term represents two body interaction.

The other form ofequation (1) is :

「
Ｎ
Σ

一”

‥
＋
‘

ε

Ｎ
で，^
ｉ〓‐

〓
へ
Ｈ
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fi =eo la+aoi.i*., i.i+arq.q+a,t:ir+a.*i,.i. (z)
where :

e6 : is the single boson energy of (d-boson)

P : is the pairing operator.

Q: is the quadrupole operator.

L: is the angular momentum operator.

t, : is the octapole operator.

T+: is the hexadecapole operator.
The equation of potential energy surface gives as follows(l,2) :

E(N,F,I) = *#P.ffi (o,go+or0'cos3y + cr,p2cr.r) ...(3)

where:
e. : is the s-boson energy.

ea : is the d-boson energy.
€1, G2, €3, cc4 and p are the parameters.

The ideal values of energy ratios (E) for each limit are as tabulated in table
(1). This table was used to know the behaviour of each isotope and its limit.
Figure (1) shows the ideal contour lines for each dynamical symmetry(r'r).

Table values of e ratios(8)

RESULTS AND DISCUSSION
The Hamiltonian operator function (equation 2) were used in the present

calculation of energy levels for Se (A =70,72 and74) even - even isotopes.
The eigen values and eigen vectors for the energy levels of positive parity were
calculated by diagonalization of Hamiltonian operator function.

Table (2) listed the values of Hamiltonion operator function which are
obtained for these isotopes.

12
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able f2 The values of hamiltonian o unctlon

isotopes IN〕 EPS
P十 .P LL QQ T3T3 T4T4

CHI
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Se‐72 ０
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ENERGY LEVELS
Tables (3-9) listed the comparisons of the energy levels of gamma

transitions (Ey) as (IBM-1) preduction and available experimental data. There is
a good agreement between them. The spin and partily for each energy level with
the spin sequences and multipolarity for each (Ey) are indecated on the tables.
The dynamical symmetry for each isotopes is also pointes in the tables as they
were deduced.

Figure (2) shows the diagram of the energy level for each isotope.
Table (10) contains the new energy levels for Se-72 isotope in defferent

limits, as indecated on the table. These values have been preducted for the first
time.

Table (3) Comparison the values of energy levels between experental data and
(IBM-l) prediction SU(5)-O(6) timit for Se-70 isotope

;$t),R.ei.No, fio|',



Potentiql Enetg, Surface of Se (A = 70, 72 snd 71) kotopes Asing Intersctitg Boson
Model K. S. Ibruhiem, et.al
Table (a) comparison the values ofenergy levels between experimental data and

(IBM-l) prediction - SU(5) - SU(3) limit for Se-72 isotope

a)Ref No(10)
d)Rel No(12)
e)Ref No(13)
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Table (5) Comparison the values of energy levels between experimental data
and (IBM-1) prediction SU(5)-O(6) limit for Se-72 isotope

a)Ref No.(10).

d)Ref No.(12)

e)Ref No.(13)
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Table(6)CompansOn the values ofeners levelS between expe■mental data

and(IBM‐ 1)predcJon SU(5)― SU(3)―(6)Imit fOr se‐ 72 isotope

→Ref No(10)
d)Ref No(12)
e)Ref No(13)
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Table (7) Comparison the values of energy levels between experimental data
and (IBM-1) prediction SU(5)-SU(3) limit for Se-74 isotope.
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Table (8) Comparison the values of energy levels between experimental data
and (IBM- l ) prediction SU(5)-O(6) limit for Se-74 isotope
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ENERGY RATIOS
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Figure [(3) a, b, c] is shows the drawing ofthe energy ratios values in
compared with others(rl'r1"). Table (12) shows the limit of each isotope as
predicted in the present work.

POTENTIAL ENERGY SURFACES
The basic idea is that, SU(3) is a symmetric rotor, while 0(6) is y- soft

rotor with a mean of y,,* value of 30". The classical limit of the (IBM-I) shows
that all T dependence in the equivalent geometrical potential, v(p,1), enters
through terms of the (cos 3y) so that v (p,y) can have a minimum only at 50o or
60" (prolate, oblate limit) but never for intermediate axially a symmetric values
ofthe y-soft (y,-"=30) in 0(6) case.

Table (13) shows the values o[ the parameters have been used in the
present calculation . Figures (4-a- 6-a) are show the potential energy surface as
a function of deformed parameterrs (p,y)

The contour plotes appeared a very good agreement with ideal
schematic diagram (figure l). Throughout the drawing of triaxial symmetric
between 1=0", 30o, 60" as a function of p values we noticed the following.
A- Figure (4-b) shows that the triaxial symmetric of Se-70 isotope is SU(5)-
0(6) limit.The value of p=0.6 at potenrial energy 1.2 MeV for prolate and
oblate, this will agree with behaviour of SU(5)-O(6) group according to the
ideal triaxial syrnmetric (Figure 1).

B- Figure (5-b) shows that the triaxial symmetric ol Se-72 isotope is SU(5) -
0(6) limit. The value of p = 6 6 at potential energy = 2 MeV (prolate and
oblate) nuclei in a SU(5)-+O(6) transitionat region can be calculated with a
Hamiltonion function.

This will agree with behaviour of dynamical symmetric SU(5)-O(6) limit
Bigure(1)1.

At dynamical symmetric SU(5) -+ SU(3), we were noticed (figure 5b)
that the value of deformed parameter p = 0.6 at the potential energy = 0.g MeV
(prolate) and B = 6.3 (oblate) at the potential energy = 1 MeV.

This will agree with the dynamical synmetry SU(5)-+O(6) (Figurel).
C- The Se -74 isotope has transitional region SU(5)-SU(3)-O(6), for dynamical
symmetric SU(5)-O(6) (fig. 6-b) p=0.6 at potentiai energy 2 MeV for prolate
and oblate.

This will agree with behaviour of triaxial symmetric SU(5)-O(6) . At the
limit of SU(5)-SU(3) we noticed that, the value of p = 6.U at potential energies
= 0.8 MeV (prolate) and = I MeV (oblate).

The above discussion conclude that the two isotopes Se-72 and Se-74
have the largest prolate and oblate at potentiai energy equal 2 MeV.
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ABSTRACT
The obiect of thiS paper is tO  study and descHbe the maxiinal

submodules Of allly Stable modules and investigate a cOrrespondence between

maximal submodules ofilly stable modules and the maximal uniform ideals of

the rings.

INTRODUCTION
Throughout this paper R will denote a corllmutative ring with unity,and

all modules will be Hght unitary R― modules.The Hght(resp len)anmhilator of

a subset X of a module M(reSp.a Hng R)is denOted by r‐ amR(X)(reSp.イ ー
amM(X)).An R‐ module Mヽ c」led p―輌ect市e,r every R―homomrphism α
from a R into M(where a∈ Iり eXtends to R equivalently α is g市 en by alen
multiplicatiOn by an element m Of]Ⅵ .In fact this cOndition is sO_called Baer's

condition for pHncipalideals ofR.Ourinterest here is a class ofmodules which

have sOme spedal dudity of p‐覇eCt市e mOdules.We shdl consider modules
which satistt the fO1lowing cOndition:Every R‐ homomOrphism ofxR into M

(Where x∈ M)ヽ a五ght multipHcatiOn by an element ofR.We shdi callths
condition Baer'sc五 t●On.In this wOrk we shali study the folll1 0fthe maxlmal

submodules in this class ofmodules.

A submodule N ofan R‐ module M is called stable ifα  6)⊆N for each
α∈HOmR O,M).Mヽ c」led illy stable module in case each submodule ofMヽ
stable. The dng R is called nllly Stable ifitis a fully stable R― module.An R‐
modub Mヽ LHy stabk rand Ody reach cyChc submodulesヽ stable[11.
In the fono宙ng theoremwe give vaHous characteHzttion Ofmlly Stablo

modules.
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TIIEOREM(l)
The following statements are equiva.lent for an R-module M.

1. M is fully stable.

2. (, -annv (r-annp(x))= xR for each x in M.
3. r-anna (x) e r-annp(y) implies that yRgxR for each x,y in ivl.
4. Baer's criterion holds for cyclic submodules of M.
5. / -anny (yRnr-annp(x)) = / -anh(y)+xR for each x in M and y in R.
Proof: The equivalence of(l), (2), (3) and (q) was noted in Il].
(5) implies (2) by putting 51. To prove (5). Let rve I -annv (ytur-annp(x)),
then r-anns(ry) cr-annp(wy), so by (3) we have wy=xys for some s e R. Thus
w-xse / -ann (y) and hence w€ iurn11 (y) + xX

EXAMPLES AND REMARKS(2)
(a) Every submodule of a fully stable module is fulty stable.
(b) A homomorphic image of a fully stable module may nor be fully stable. For
example, the ring R=Z2lx,y)l< *',y' r i, fully stable since each ideal ofR
Satisfiescondition(2)oftheorem(l),butinR=Rl<
xy >,ann 

u 
(annu (x)) * x, thusR is not fully stable ring.

(c) The Z-module Z* is fully stable for each prime number p. Each proper
submodule of Z* is of the form 26 and its elements are those of order less than
or equal to pk (k is a positive integer). Thus 0 (Z*) q Zoy for each
homomorphism 0 e Homp (Z*, Z*)
(d) The ring of endomorphisms of a fully stable modules is commutative[l]
(e) No free R-module of rank greater than one is fully stable (it followi from
(d)). On the other hand a free module of rank one may or may not be fuly
stable, for example every field is trivially fulty stable ring while Z fails to be fully
stable.

(f) It is known that, R is fully stable domain if and only if R is a field[l]. let R be
an integral domain and M be a torsion-free R-module in which each finitety
generated submodule is cyctic. Then M =lWmR is a fully stable R-module. For
each x(=x+mR)e/-anno(r-annv(i))..n*Vn = dR for some deM,
thus m=dr1 and 5dr2 for some r1, 12€ R. Then yr, = yr, = ,r, = d, so r,.r_
annp (y;hence o, = O. Than xr1 = rnS = dsrr for some seR . 11 e r-annp (x-ds).
But M is torsion-free, hence x= ds and so i= G.iRrnerefore Mis a fully
stable R-module. In panicular the Z-module Z. of integers modulo m is futty
stable for each positive integer m.

We begin with several results on fully stable modules concerning their
submodules. First recall that an R-module M is fu[y stabte if and only it ea-ch R-
homomorphism of a cyclic submodule ol M into M is extendea to an R_
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endomolphism of M[l]. In the following proposition we discuss the existence of
extension of R-homomorphism of certain type of submodule which includes the
cyclic submodules.

Proposition (3) : Let M be a fully stable R-module and xrRO... @x"R be a
direct sum where x; € M. Then any R-homomorphismcr:xrR+...+xnR-+M
extends to an R-endomorphism of M.

Proof : Full stability of M implies that for each i=l,..,n, ct (x1) = Xi&i

for some aieR and cr(x1*x2+...+xn) : (x1*x2*...+xn)a for some aeR. Thus
X1il1*x242f...*xna"=xra*x2a*..*xna. Since IxiR is direct, then xiai : x;a for each
i, hence cr is a right multiplication by an element of R which extends to an
endomorphism of M.

An R-module M is quasi-injective if for any sunmodule N of M each R-
homomorphism of N into M extends to an endomorphism of M. It was proved
in[2] that every fully stable module over Dedekind domain is quasi-injective.
However we have the following.

Corollary (4): Let M be an R-module in which every submodule is a direct sum
of cyclic submodules. If M is fully stable module, then it is quasi-injective.

Theorem (5): Let M be a fully stable R-module and x1 R@xzR...@xn R be a
direct sum (where Xi € M). Put H:x1R+...+n RandL=x1*1R+...+xnRfor
l<k<n. Then r-annn (HnL) = r-trrnp (H) + r-annq(L).

Proof : Let x € r-&rnp (H.L) Define cr H+L + M by a(h+ (. ):hx for each
heH and l. eL. cr, is well-defined R-homomorphism. By the proof the
proposition[3], there is aeR such that cr,(w) = wa for each wH+L. For each
l, eL, a(L1:g=ga hence aer-annp(L). On the other hand for each heH,
cr(h)=6s1ra hence x-a€r annp(H). Thus xer-annp(H)+r-annp(L), the other
inclusion always holds.

Theorem (6): If M is a fully stable R-module and @Bi is a direct sum of
submodules of M, then Nn (OBr) = O(NnB;) for each submodule N of M.

Proof: Let x e Nn(oB;), then xeN and x= !u, (bienl), hencerbiRisa

direct sum. For each i=1, .., n let ni : @biR - R'il. the projective mapping of
nn
@biR onto bi& by proposition[3], we have bi : Tti (Ib,) : pi
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(lb, )=p;xeNr-E; for some pieR. Thus

M.S. Abbas

*=Ib, e e (NrE).Therefore
i=l r=!

Nn(@B;) C @(K.Ei). The other direction always holds.

Recall that an R-module M is uniform ifevery non-zero submodule ofM
has non-zero intersection with every non-zero submodule ofM.

Definition(7): An element u ofR is called uniform ifu *0 and uR is a uniform
ideal.

Proposition (8) : Let M be a fully stable R-module and u be a uniform element
of R. Define 1e1" = {xeM I r-annn(x) n uR*(0)}. Then lvI. is the unique
maximal right submodule of M which contains / -annr(u).
Proof : For each x,ye IvI". Since uR is uniform, then r-annx (x+y) nuR*(O) and
r-amR(xt) n uR* (0) for each t e R. Then Mu is a right submodule of M.
Furthermore for each teR . Then M is a right submodule of M. Furthermore for
each we / -anny(u), then wu=O hence u(*0) e r-annp (w) nuR so weMu. For
each aeMu, then r-annn (a) n uR=(O) By theorem (t) aR+/ -annv(u)=M.
Hence aR+M.=M. This shows that IvI" is maximal. Finally if / -anny(u)ql- for
some maximal right submodule L of M and if v€L-\4 then as before / -anny
(u)+x11 = M so L=M which is a contradiction.

A ring R is called a Kasch ring if annp(I) +0 for every maximal ideal I of
R. This concept was generalized for modules by Azumaya in[3]. An R-module
M is called distinguished of / -annM(I) * 0 for all maximal ideals I ofR.
Because of the fact that every proper ideal is contained in a maximal ideal. So it
is clear that M is distinguished if and oniy if / -ann;(I) *0 for each proper ideal
I of R. It is natural to ask the following. Under what condition on fully stable R-
module such that each maximal left submodules is ofthe form Mu for some
iniform element u in R. For this we introduce the concept of dual-distingushed
R-modules which are regarded a generalization ofKasch rings.

Definition (9) : An R-module M is called dual distinguished (simply d-
distinguished) if r-annp (N) *0 for every maximal submodule N of M.

It is clear that if M is a finitely generated R-module, then M is d-
distinguished if and only if r-annn (N) * 0 for every proper submodule N of M.

Theorem (10) : Let R be a ring in which every non-zero ideal contains a
unrform ideal and M be a fulty stable d-distinguished R-module. Then every
maximal right submodule N of M has the form lrL for some uniform element u
in R.

０
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Proof: Since M is d― distinguished R‐ module,then r― arlnR(N)≠ (0)The
hypothesis irnplies that there is a unifbilllideal uR ofR such that uRcl r‐ annR

o《).Foreach x c Mu,then W=r―annR(X)∩uR≠ (0).TheOrem(1)implies that
′_amM(w)=xRIι ―annM(uR)so x∈ ′―arlnM(w).But w⊂ uRclr―annR(N),
then′ _arlnM(W)⊇ ′―arlnM(r_arlnRい))⊇N.Maximality ofN gives th誠 ′_amM

∞ =N hence x∈ N thus Ⅳfu⊆ N Again maxlmality ofMu(See prOposition(8))
implies that N=Ⅳ L.

It is known that ifR is flnit― dirnensional ring,then every non― zero ideal

ofR contains a unifOml ideal sO the following is irlllmediate.

Corollary(11):Let R be a inite dimensionalring and M be a illy stable d―

distinguished R― module. Then every maximal right submodule ofNIIhasthe
form Mu fOr some unifollll element u ofR.

The set of unifollllideals ofa Hng R has a maxlmal member(By ZOms

lemma)we refer tO as the maximal unifollllideals

V.Oamillo proved the fonowhg resuLs h[4].

Theorem(12):Let R be a釉 1ly stable Hng,then each unifOrm ideal ofR is
contained in a unique ma対mal unifOrm ideal ofR.

In the fonowlng theorrn we give a corresponderence between the

maxlmal unifollllideals ofR and the maxlmal dght submodules ofthe R― module
Nll.

Theorem(13):Let R be a illy stable nng in which each non‐ zero ideal
contains a udf01Hl ideal and M be a iny stable R― module.ht{U‖ i∈ I}be the
set ofdistinct maximal unifollllideals ofR.Then.

1.Each Mi=(x∈ Mlr_amR(X)∩Ui≠ (0)}｀ ma対mal right submodule ofM
2.ΣUiis a direct sum and is essentialin R.

3.The map Ui―)ヽ4iis one‐to…one.
4.rMお d_dsinguished,then the map h(3)ヽ bjeCtiVe.
Proof:

1.Each non― zero element ui c Ui, ulis a unif0111l element ofL so it iS Clear

that Mi⊇ⅣLi for eachi.Then by prOposition[8].Nlld iS the unique ma対 mal
五ght submodub Of M cOntdning′ _amM(u).For each x cMi,r― amR
(X)∩Ui=(0)hence r‐ arlnR(X)∩ Ui=(0)hence r‐amR(X)∩ uiR=(0)fOr each

Ц ∈ Ui.Theorem(1)imphes that xR+′ ―amM(■)=M hence xRIMFM,
so NIll is a面mal五ght submodule ofNII.

2.Let J⊆ I be maxima such tha w=Q utiS direct.We daim thtt w is
iCJ

essential in R.Ifnot,there is a non_zero ideal K ofR such that W∩ K=(o),
we may assume that K is unifollllideal.Sicne R is illy stable Hng,Kc uifor

udquc i∈ I(theOrem(13)).If W∩ Ui≠ (o),then 9(Ui∩Ч)≠ (0)
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(theorem(6)), thus U;nQ*0 for some j e J So UinUl = (0) contradicting the

lioi.. of i. H"nce W is essential in R. Now the same argument shows that J

=I.
l. Suppose that Mr=Ml for i+j Since Mr is a maximal.submodule of M' then
- 

ir,ii" "*i.t, meM such that meMi, hence r-affr* (m) n ui * (0) and r-annq

trrl ^ 
U, = (0). If ui (*0) eUr and u;(*o) € Uj, then as Ui n U.j = (0) we have

,, * ^ qR=(O). For each i € I, uiR is isomorphic to murR(sinceai:ui

J muiR iefined-by cri (urr) = murr for each r e R is an isomorphism)' We

claim that mui Rnmuj R = (O)' If not, then there is a non-zero element x e

.u, n^.u, R, hence there are y; (+ 0) € uj such that cti (y) = x = ct'j (yj) so

iri = ,r,, thus m(yry) = 0, then Yi-Yj € r-annR (m) 
'\ 

(ui R + ujR) = (0) so

,ri . i- ,;R *ttic-h is a contradiction" Let I : mui R@mu;R -+ mui R be

it" nutu."t projection. Proposition[3] implies that there is a e R such that n

is a right muitipiication by a Thus n (mu;) = mul = muia and I (mu) = 0= mu;

u ro i1 1*01 L r-** (ma) n u;R so ma e M; Similarly m(i-a) e Mi = Mi

so me Mi which is a contradiction'

4.This tbllows from theorem[l1] because M; = M' for each u e Ui'

We have shown is proposition[8] that if u is a uniform element of a ring

R and M is a fully stable i-modute, then IvL is the unique maximal submodule

of M ,ont"ining / -ann (u). In this part we study rings in which left annihilator

in M of each uniiorm element is maximal submodule of M First we need'

Proposition(14):LetMbeanon.singularR-moduleifJisauniformidealof
R. Then / -annilI) = {;eMlr-annn(x) n J* (0)}

Prood: Let N = {1e Mlr-annn(x) n J* (O)}, N is a submodule of M'

For each xelvl, jeJ and for any non-zero ideal K ofR' IfK = (0) then

xjK=(O), hence Kgr-anna(xj) so r-annR(xj) n K+- (0) 
-If 

jK{0)' since J is

*if"*,then(r-annn(x)^I).\kKt(0)ThereforeKhasanelementt(*0)
such that jt*o and xjt=0. Again r-annn(xj) n K+ (0) Thus r-annp(xj) is an

essential iieal of R, hence xjez (M1, thus NJ = (0) so N g / -annu(I)' The

other inclusion is direct.

Corollary (15): Let M be a fully stable non-singular R-module If u is a

uniform element of R', then /'annr(u) is a maximal submodule of M'

Proof: By the above proposition we have that

/ -annv(u) = {xeM+r-annp@) (x) n uR + (0)}. For each y e / -ann1(u), then

,-*"0) 
-n 

uR = (0) It follows from full stability of M that M:yR+ / -annr(u)'

Thus / -annM(u) is maximal submodule of M.
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Theorem (16): Let R be a ring in which every non-zero ideal contains a
uniform ideal. If M is a fully stable non-singular d-distinguished R-module. Then
each maximal submodule of M has the form / -ann11(u) for some uniform
element u of R.

Prooft Let N be any maximal left submodule of M, then by proposition[lO]
there exists a uniform element u in R such that N=M,. But M, is the unique
maximal left submodule of M containing / -anny(u), then, corollary (15) implies
that N:M,=/ -anny(u).

The proof of the following theorem is the same as of theorem[13].

Therorem (17): Let R be a fully stable ring in which each non-zero ideal
contains a uniform ideal, and M be a fully stable non-singular R-module . Let
(U;lie I) be the set of distinct maximal uniform ideals of R. Then
l. Each Mi = t/ -anqa(Ui) is maximal left submodule of M.
2. ZUi is a direct sum and is essential in R.
3. The map U; -+ Mi is one - to -one.
4 If M is d-distinguished, then the map in (3) is bijective.
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ABSTRACT
An infinite - dimensional Leslie matrix is introdttced, andwe assume

that the top row f{"" }l,r and diagonal ({a 
^}i ) 

of such matrix are considered

to be elements in sequence spaces (., and (. *.
In this paper we prove that an infinite dimensional Leslie matrices hqve

a real positive eigenvalue and boundsfor the eigenvalues is also investigated.
In addition, we prove that such matrices define a compact linear operatorfrom
l,(l *) into (.,(t *).

INTRODUCTION
There are various models describing population growth. The most

important of these models is Leslie of which appeared in 1945(e). This model is
represented by the finite square matrix with constant non-negative elements in
the first row, and elements between 0 and 1 in the sub diagonal immediately
below the principle diagonal, all other elements are zero. This has received
high atte.ntion in the aspects of biomathematics, in particular, of the population
grouth(e'ttl.

An eigenvalue of Leslie matrix has been evaluated, and it has become
an important value for describing the limiting behavour of the population(7,tt).

It is well known that Leslie matrix has only one real positive eigenvalue
which dominates the other im modulus and other eigenvalues are non-positivo
real or comple/e'll).

In this paper we consider that the Leslie matrix has an infinite
dimension with its top row and subdiagenal are elements of sequence space
l' | &, ('.and we want to prove that such matrices have positive real eigenvaluo
and the corresponding eigenvector has positive entries. In addition we provo
that the infinite - dimensional Leslie matrix defines a compact linear opirator
from /, (/. ) into l ,(l -) .
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TⅡE INFINITE‐DIMENSIONAL LESLIE POPULATION MATRIX IN
TⅡE BANACⅡ  SPACESイ lAND ι∞
We cOnsider a population into an inflnite number ofage groups.The

top row%(%∈ ヽ。)∞nddered tO denote the number ofindividuJs produced
by each individud in age group at dmet,and the sub dね gond q(0<q<1)
denote the prObability Of survial■ Om age grOup j tO agegЮ upj+l our
assumption is tO assume thatthese twO∞mponents({%)and{q})ofiniinte
diinensional Leslie mat五 x are elements in the Banach spacesイ

l and`∞ .

Any element x in the Banach space ιl can be written as

X=Σ Xiei
i=l

, where {et)t- is a Schauder basis for /,, then

X=Σ Xieitt ΣXiei=s.x+Lx
i=l        i=n・ 1

The subset E of a Banach X with basis is compact if and only if E is

i,il:fli:": T!'fffi;:.ff.;:tilt: positive integei no such that

Proposition 1:
Let s.: = {ctn}I=, e t- and o := {orn}I=, € I ,. Then the multiplication by

the infinite - dimensional Leslie matrix (a;)i defines a compact linear operator
Lfrom 1., into (.,.

Proof
Let (a;l)i be an infinie - dimensional Leslie matrix. Since /, is a

Banach space with Schauder basis, hence the matrix (aij) i definse a linear
operator L from /, into /,(2).ThusL: (.r-+1, definedbyLx=ywhere;=
{xi} e /, and y = {yi} e t, arerelated by the equations .

yl=Σ a」Xj,
j=l

Let x=(`n}∈ ′l be■ xed,and let y´ =Lx´ where y´ ={y'n}∈ ιぃwe have

レ鰤=書卜刊ゼ陽喘喘刊ゼ暮トリに刊
Hence lly― ylll≦ i,卜 J‖x― x‖

i=l j=l               l

i=1,2.…
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66

Take c .= Illuri and choose D =9 foragiven
i=l i=l 

' c

e>0, c*0 suchthat,ll*-*'ll,<6: t
c

Therefore lllx-Lx ll : lly-y l[ < e

Hence L is uniformly continuos operator and thus it is continuous.
Finally, we prove that L is compact operator that is, L maps a bounded set into
a compact set.

Consider E = {x={xn\ e l, /lx"l < lcr"l, Vn}.
This set is bounded . Indeed,
For a given e > 0 I a positive integer no such that

@

lB"x11 = Il*,1 = lxn*rl + lxn*zl+ ... <lcr"*rl+...a r, n>n6, for all x e E
i=n+l

Thus E is a compact subset of /,

choose an arbitrary sequence y {y"} intherange /, suchthat {y"} is
the image of {xr} in E under a linear operator L, thus Lxn = yn , since E is
compact, then we select from {xn} a subsequence {xni} which converge to a
point x6 in E. But L is a continuos operator thus we have,

-lilly", =_lim Lxn, =Lxo = yse(.,
n j+@ , nj+o t

Hence the sequence {Lx"} has a sub sequence converges in L(E), therefore L is
a compact operator.

Proposition 2

Let a: : {crn} ?-_re I * and <o := {co n }l=, e I ,
Then the multipticatiort by the infinite - dimensional Leslie matrix (arf;
defines a compact linear operatorL'. { * -) I *.

Proof
Consider the operatorL.. (. * ) ( * defined by Lx=y such that

g
Y,=Ld,:x: , Vi=1,2,...

j=t

where (a1)ie /, and 5{y1} I. /-.

Then we have.
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M≦ Σ卜」IX,,i=1,2,
,・ 1

≦卜‖∞
吾
aJI,beCause卜 j≦

彎
b卜 JI=卜に

Since o,oe /- then loil <lloll- and lro,Jl < lloll-

Which implies that f la,,l < o. Then there exists a positive constant M such
j=l

that

Therefore lyll s M llxll- -+ llyll- = sup lyil < - ilyll" = sup ly;l <r
Means that y e ( -, hence y = Lx is an element in 4-
For any x e / -, then llyll- = lll-xll- < M llxli-
This shows that L is a bounded and hence is a continuous operator lrom /_ into
/- and lll-ll- < M.
To prove that L is a compact operator,
Let E be a closed set in /.
{x"} i=, be a sequence in E, then there exists a positive constant k such that

lx"l < k, Vn = 1,2,..

.. Xn = {xi(')} € E then there exists a positive constant kn suh that

lxr(nlSkn , i=1,2,..
a

consider x^ = {xfe) be a subsequence ofxn = {xl')} in E which converge to

an elements x = {xi}, since E is closed than E is complere and hence every
sequence in E is a Canchy sequence. For any e > 0 there exists a positive

. integer N such that,

sub lxl^') - *l'"1 .", Vq>N-+ lxt"' -*t"''1<e, Vn1, m1 >N

Now, for a fixed i, then {xft), *t('),...,*l'',,...) be a subsequence ofnumbers
whixh converge to a number x; = {xl, x2,. . . }

rhus lx;) < l*1"') -*,l+l*1"'1.t*k, nk>N, vi.

--+ {xi} is abounded sequence ofnumbers and as E is closed than {x;} e E

Hence E is a compact subset of / - .

Now, consider L : E -+ /- and let {y"} be a sequence in the image /-, then

we can fixed xn e E such that Lxn: yn. Since E is compact then we can find a

j=lΣ卜・
くM

136



Al-Mustansiriya J. Sci. VoL 12, No. (l), 2001

subsequenc. {*,, of {x"} whose limit is in E. but L is a continuas operator,
thus

llt*"" - Lxll-+ o as nk -) co

Therefore {y"} = {Lx"} has a subsequence which convage to Lx in L(E)
Hence L is a compact operator.

Lemmal :

Let A= (aij) = SIX'^ be an irreducible matrix thenfor all
(i,j) e INx IN ln e 1y'/szch thatrl', rO V i < n.

when,{'., = ("f')for the proof see (1).

Our mean result is the following :

Theorem 1:
Let L = (ai.i) be an infinite dimensionar Lesrie matrix. suppose cr, (D €

I

and the setB = {(i,j) e IN x IN / a;1 > 0} is infinite.
Then there exists an eigenvalue )q e g* ofL and corresponding eigenvector
Xr e l- -withlxl = )ytxr andx,, r 0 Vi . tN.

To prove this result we need the following theorem due to krein -Rutman whose proof can be found in (8) 
:

Theorme 2 :
Let X be a real Banach space andK cx be a convex closed cone with

KU{-K} =XandKn{-K} = {0}
(a) T e / (x,x) be a compact operator leaving the cone K invarianr, ie Tx e

K,VxeK
(b)suppose lxo e K- {0}, il*oll = r, ln e IN, andc e B*suchthatTnxo-cxo

eK.
Then the operator T has an eigenvalue ),"1 € H* of L and an

eigenvector x' e K associated with ),q.
Proof of Theorem l:

Let K: {x = {xi} e {., I xi> ovi € IN}
Then K is a covex closed cone (verify)

Now, we want to verify conditions (a) and (b) of theorme 2.
Since L '. (. * -+ /, is a compact operater defined by Lx : y such that

@

Y, = IE4X; , i= 1,2,...
j=t
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where x: {xi}lr € (n and y: {y,}3, e/, and (.rf,U.aninfiniteLeslie

matrix whose terms are non-negative. Thus for any x e K then
x1 20,Vi-+ai.; xi0 Vi,j=1,2,... -)yr>0 Vi eN
Hence Lx e K thus (a) of theorem 2.

Now, as p is infinite implies that the infinite-dimensional Leslie matrix
(a1) is irreducible(r'2).

Thenfori:1 and j = I ln e INwith "li' 
,oby lemma l.

, Take.

xo= ∈K/{0}and C=aV>0

L.J
Therefore Lnxo - cxo = Lnxo - afi)x' e K
Hence part (b) of theorme (2).

This implies .that there exists an eigenvalue Lr e B- and the corresponding .

eigenvector x' € /. with Lxl : )"rxl

Finally we prove that xl> 0 Vj e IN

Assume that contray, suppose 3j e IN such that *'j = 0
Since Lnxl : 1.r\1, thus the i - th coordinate of Lnxl is zero. hence

o

o = Ia,i*1, i:\,2,n,...
J=l

on the other hand lk e IN with *l > 0 then by lemma lf n e IN such that

"f)>0 
Hence we have,

€

0 = Zu,,tn,*j' > aik(")xL > 0
j=l

Which is a contradication. Therefore xl > OVl e fN

BOUNDS FOR THE EIGENVALUES OF AN INFII,IITE-
DIMENSIONAL LESLIE MATRIY,YITH C0MP0NENTS c -
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Deftnition 1:-

Let L: (u,,f; U. un infinite-dimensional Leslie matrix and L . {.r-+(,,
be a bounded linear operator then the norm of L is defined by lllll, :
sup i lu,l,'0,., j=t

DeJinition 2:

Let L : (u,f be an infinite -
I * -+ l, *be a bounded linear operator,

o

dimensional Leslie matrix and L:
then the norm L is defined by lll,ll- =

sup I lr,lt'o'.
J i=l

If the population has no expected number of offspring, that is, thee is
urborn daughters Thus the first row {cr,'} of an infinite dimensional Leslie
matrix is zero. Thus the matrix will be of the form :-

L_

To evaluate the set of the spectrum of L, o (L) we need the following
theorem(14).

Theorem 3 :
suppose T is a linear operator defined on a Banach space x. Then the

I

llTll; conveges to r (T) as n -+ co.

By direct calculation of L we obtain :
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:      Ln=

0000_

0000…

:     :     :     :     n tiFneS

0000 …

Π010 0 0 ・…
1=l

n+lO Π①i 0 0 .…
:=1

n,20  0 Π①1 0  …
1=3

=(bl)Say and Oく ωi<1,∀ i

IfL: (.,-+ /, then lln"l[ = rupilUrl= ilr,j i=r i=l

and If L '. t - -+/. then lll-"ll* = supilbrl= II",
J j=l j=t

I

: rhus lll'lll = llt"[ = [[r,,)t, 
o < <oi < 1, v;

When n -) co, then the convergence depends on the monotone of the sequence

{oo}, if {on} , is an increasing sequence then 1 is the limit point of llt lll_,
. while 0 is the limit point in case of decreasing sequence {con}.

Therefore, the spectrum of L consists only the two points 0 and 1, is o(L):
{0,1 }

Remark I
I-et (a, f; be an infinite-dimensional Leslie matrix defines a bounded

linear operator L from l- -into ! - .

l- Then all eigenvalues of L lie in the disk izl = il.ri ,1,2,..,2 e c
J=l

2- If L is any real or complex eigenvalues of L then 

't| 
< ll"rl, where l,r is a

simple eigenvalue.
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Theorem 4:

U (uu\ be an infinite - dimensionalLeslientatrixwhichdefnesa

botmded litrcar operator L from (,- into (...IfO or I isalimitpoirtof rhe

" point spectrum, Po(L), ofL, then it is in the contirutous spectrum, co(L) of L.

Proof
Consider {L} be a sequence of eigenvalues of L '. ! * ) /. such that

L+0 as n -+ co and 1.* 0 Vn.

Let Lr: (tr - L), then L6 = (0 - L)
Suppose L6x:0, x e 1,. -+ Lx:0

Lx:0, then iarx, = o
j=l

But not all elements of Leslie matrix are zero thus l4l : 0 Vj
' -+ sup lxll : 0, means that llxll- = 0,

I

. Hence x0 thus Lo is one-to-one operator.
Therefore 0 is not an eigenvalue of L.
Next, Ls-l is not bounded, indeed,

' Letx e !,, thus lllexll* = ll-Lxll- = lllxll- < Kllxll-

. 
.Take llxll- = : for a given r ) 0, then 11l-6*ll < e-)0, Hence L6-1 is not

bounded.

Finally, to prove that the range of L6, R(Lo) is dense rn (. *. For any x e l. *,
then

@

Lx: la,,x, , Yi = 1,2,..
j=l

@

' So lur*, converge in /* for each i, hence the range is a closed sub supspace
j=t

. of [,*,
Therefore the range of Lo is dense in /.
Again consider I-> 1, as n -> m with no L : 1 Vn, then L1 : (1-L)
Hence 0 is in the contnuous spectrum of L ie 0 e Co(L)

' Suppose LrX = 0, x € /., then x-Lx = 0

x = Lx or xn: l.xn Vn or (l-L)x" = 0 Vn hence sup l(1-)-)x"l=0.

141

Orlml:LL(,:|(1-λ k)XklP)'イ

)=0



On An Infinite Dimensional Leslie Matrix In Sequence Spaces l. , and t .
A. S. A. Al-Janabi qnd O. F. Mukhrij

Thus we have l(1-),1)xLl = 0 Vk. But }q. = I Vk hence xr = 0 Vk.
Hence x = 0 we conclude that I is not an eigenvalue ofl.
To prove that Lr'l is not bounded.

Let x e /. be a unit vector, then llxll- = l.
So lll-rxll.= ll(x-Lx).=ll = ll(x-Lx)ll. = ll-Lx)ll- = tla-Llllxlt- = ll-l",l-+0 as

n-)co
Thus there is no pcsitive constant k such that kllxll- < lll-rxll-, means that L1-r
is not bounded.

Lety:{yi} e 1.. anda>0begiventhen, yr f arx, , i= 1,2,...
j=t

Under a bounded linear operator L from /_into/.. Suppose there exists an
element

z= {z1l eR (Lr), then zr = xi - iaux; , i=1,2,...
j=l

or ix; -z1l < )la,lilxll., vi
J'I

Hence llx-zll- = sup lx;-z;l < lll,ll-llxll.
i

Taking lllll-= ;+zitx

Hence llx-zl[ < 9 .(1)

AIso ly;-x;l< 2la, -6,llxil
j=l

< 2la, _o,lllxll_
j=l

where 6,, - It if i = j
" [oifi*j

With out loss of generally, let
aij = 6ij = 0 Vi +j and j > n", no e lN
and consider

3r ^r e
Zla, -orl< 

zil*il.

("" \
rhus ry;_x;r = | zl", _6,1+ lla, _o,l 

lfl_||_ . _,,r, il*il = 11
\ r=r r=no., ; .J*ll- "'"' /2

Hence sup lyi - x;| < forlly-xll-. % (2) From (l) and (2), we obtaeiq
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lly-rll. < lly-*ll- + llx-zll- . %* 
u/, :,

Hence the range of Lr, R(Lr) is dense in {.-. Therefore I is inthe continuous
spectrum, Co(L), ofl, ie I e Co(L).
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ABSTRACT
To measure key generator emciency(KGE)we used the pe● odicity(P),

linear complicity(LC),randOInless(1● and COrrelation immunity(CI)as a basic

criterions fOr emciency, We give a simple deflnition fbr every criteHa,We win

introduce some conditions which are must be available in KG to approach

erlcient KG. To apply the theoretical studies ofthese criteriOns we choose the

linear KG(LKG)

INTRODUCTION
The linear feedback shin register(LFSRl and cOmbining ttnctl。,(CF)

are basic units tO cOnstruct KG which used in stram cipher systcml 13in

igure(1)(we Called this kind ofKG by simple KG),Any weakness h any On● of
these units mean clear weakness in KG sequence(KGS),sO there ls somo

conditions must be abailable in KG before we consitructれ ,from:his wl
conclude KGE.

In this paper we applied Our studies on the KGS to dOtcrwlino the

sequence emciency,sO when we said“ emcient sequence"that mean``1個 c:ont
KC'and宙 ce versao We can deined the badc emdency for KG asthe abi‖ ty of
KG and its sequence tO withstand the mathematical analytic wh19い

the
cryptanaけ st apメたd On them,ths abnity measured by some badC cJtod1lst。
test KGE.

Many attemps have been dOne to design systems(GOnerators)A・ Om
LFSR.In 1973 Gett construct a system of3 LFSRs with‖ g“ non‐:inOariorder
inction, 10ng lengths OfLFSRs and balance logical function,the,O COnditions
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give high complexlty periodicity with good randonlness properties.In 1983

Briier put conditions in odd number ofLFSRs to get high complexity wlth 300d

randomness properties so he get the MaJority inctions.In 1984 Rucppel provc

that if we want to get high comple対 ty mustthe lengths Ofcombined LFSRs

diJttbrent ittom each other and 3reater than 2

LFSR2

Figure (1)

Basic Criterions for KGE
The criterions are used to determine the KGE. Every criteria of

efficiency depond on some/all elements of LFSR (Length and Connection
function) and CF (non zero input sequences and output sequence) units. For this
reason these criterions may be intersect with each others, If we increase one
criteria may be effected the others which may be increase or decrease the ability
of KGE, e.g. its not necesseary that the LC of KG be high as possible to gain
efficient KG but its very important that the efficient KG has balance CF (balance
output and balance different string in the produced sequence) to produce
Pseudo Random Sequence (PRS)I11.

Let our KG consist of n-LFSR's with lengh 11, 12, ...,rs respectively with
CF = Fn (x1,x2,...xn), s.t x1 e (0.1) I < i< q represent the output of LFS& let
S : {so,sr...} be the sequence product fromKGand q, j =0, 1,... represent
elements of S, let Sr be the sequence i product from LFS& with ql elements I <
i < nj :0,1..., In the next part we will explain in details every criteria and give
basic conditions to obtain efficient KG. Its important to mention that we must
avoid zero sequences, that done when we choose non zeros initial values for
LFSR's so that the l't condition to construct efficient KG is that "Choosing non
zeros intial values combined LFSR's", let us suppose that this conditions iJnotd
from now. LKG is the generator that used linear CK s.t
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Fn(X1,x2,...X")=E Xi
i=l

" PERTODTCTTY (P(S))
we called the sequencs S has period P(S) when so : sp(s) *, s1:sg5y* 1,' ..., and we denote the period of IFSRi by P(r), P(S) and P(r) are least possible

positive integers, so

P(S) = lcm (P(r;), P(rr), ... P(rJ) (1)

Its important to show the relation between lcm and gcd of P(rr) by using next
theorem.

Theorem(1)
Let rni denote positive integers, I < i < n, Then lcm (m1, mz, ...rrn) :' 

;1*,
(i=l)

. GCD,(m,)

where GCD.(m1) = god (fi rri, rnn GCDn-r (m,)), n > 2, GCDI :i
i=l

. Proof
k

Let mi = il P;' s.t P.; distinct prime numbers, a; non-negative integers, Then
j=t

lcm (m1, rrlz,...rrln) = fl t;" ... (a)
j=l

where e.j : max (arj, azj,...arj)

let €2i = min (ar.i, azj) &)

% = max () &,j - €zj, asj, ...a"j)
i=l

by definition of gcd for two numbers, then gcd (m,, mr) : fl n;"
l=t

let us denote the gcd (m1,m2) by GCDz (m,): gcd (m1,m2)
' we repeat the process in relation (b), Then

' .3 2

., : r* 
I 

a,j - €zj - min (l dtj - €zj, a:j), tuj,...a,j)
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3          2                         3
enJ=max(Σ  aj‐面n(Σ aも,a"+(2jy,a4j,… anJ)=maX(Σ  al‐ Cl,a4J,… anJ)

i=l            i=1                                 1.1

2

Where C3J=mn(】E aり,atJ+C.)                                            F
i=!

We dettce frOm me abOve rdtton GDC3(■ )=g“ (II■ ,m.GCD2(鴫 》  
´

i=l

By using mathematical induction,Then

enJ=Σ alJ_cl         (c)
i=l

n-1

where cl=nun(Σ aり ,anJ+cn_」)and we deduced,Om i
t=l

n-1

GCDn(■)=gCd(Π n,鴫 GCDd lm)
i=l

by substitute relation(c)in(a),that uili prOved theorem(1)                ・
by using theorem(1)We Obtaln

Π P(1)
RS=姉

     ・
の

壺GCDn e(0)=gCd[Π К→,P幅)GCDtt e←羽         ・
:=1

We notice■ om relation(2)thatthe pedOd OfS whlch prOduct forra KG
depend upon the LFSR uit only and there is no elbct OfCF u面

t

P(S)Win has Iower bOund when Fl∀ 1≦itt and uppor bOund when P(■ )are
relat市 ely pime wlth each other st GCDn(P(■

))= l fOr that P(r)≦ P(S)≦

Πく・)i=l

Our ottectiVe that we must have an upper bOund tO P(s),Such that

P(S)=Π
 P(rl)

i・ :

The 2nd condition tO cOnstruct ettcient KGヽ that“Peiods(and
automatically lengths)ofcOmbined LFSR's must be relatively pdme''

We know earlier that P(■
)≦ 2■ ‐1,and ifthe LFSR is maxlmum then

P(■)=2n_l and shce we wanttO ag」 n maxlmum P(S),so rthe 2“ ∞ndlion

has been satヽledぬen P(s)=Π
(2H‐ 1、 おr tha we can dedu∝ ぬe3“

i=1
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condition "The combined LFSR's in KG must be maximum". So let us suppose
that 2"d and 3'd conditions are hold from now.

LTNBAR COIVTPLEXTTY (LC(S))
The LC(S) of KGS is the minimum equivalent LFSR which generate

S[2]. Let CF = Fn, so the ingeneralLC(S) ( Fn* (rr,rz,...,fn),Fn'is the integer
function corresponding to Fn where Fn' '.2'-+Z*. Since the 2nd and 3'd condition
are hold, then LC(S) : Fn'(r1,12,.. r")[3]

we notice that LC(S) depend on LFSR and cF units. The 4'h basic
condition to construct efficient KG that "Lengths of compined LFSR,s must be
long as possible". This condition will contribute to make S has maximum
period. The 5m condition is that "cF has high non-linear order", so if the five
conditions are hold, that will makes S has a high LC to pass the computer ability

in exhaustive search. For LKG,S has LC(S) : I.,
i=l

RANDOMNESS (R(S))
We called the sequence which is satisfied the 3-randomness properties

PRS[4]. The randomness criteria depend on LFSR's and cF units, therefore
from the important conditions to get PRS is that the sequence be Maximal and
cF must be balance[l], we deduce the 6s condition that said, "cF must be
balance".

To guarantees the KG produces pRS, the sequence must pass
randomness tests with complete period, we applied these tests in two *uyr on ,

l. Global sequence for complete period and that is the right way (but its hard
to applied for high periods).

2. Local sequence for many times for variou lengths less than the origin length.
In this part we applied thr l"tway theoretically for any period.
IfGCD"(P(rr))=1s.t

P(S) =fl Ptr,) = fl (2' - l)

i"
P(S) : 2fr ' + (-l) (2ri+ +r"-, + 2,,*,,) +... + (-l)"-, .(2,, +... + 2,,)+ (_l)"

(3)
Let R'. denote the combination to sum m of numbers r; from n of the numbers
r;, R. denote the set of all possiblities of Ri. s.t.
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we deined馬 =(Rヽ },Rt=0
For hstanceにtm=l then馬 =(Rll,R21… ,R「 ),R11=■ ,_っRin=rn

lfm=n then鵡 =(R≒),で =Σ l
i=1                                                             ・

So rdaion(3)can be fOnndate as

I   P(S)=Ё (-1)ki2｀‐ _(4)
Golomb deduce(3)theorems aboutthe M面ma Sequencc(MS)[4]
1・ theorem about'equency s t he noticc N(0)=2「 1`,N(1)=2「

1,N(め
denOte

the number Ofbits``ど 'in the MS whch generated iom LFSR¬ith length r s t

1

P(r)=2r l=(2n_1)+2H=Σ N子 (a)
a‐ 0

Let Ns(a)be the frequency ofbls``a''in S then
1

P(S) =  Σ Ns(a)=Nl(0)+N子 .(0)+Nl(0)… N、 (1)+ +Nl(1)¨ N,.(1)
a=0

_(5)

From ths relation the act ofCF wili start to distHbute the ratiO Of“ 0''and“ 1''in   .
s so rwe rearrange thetems OfrdatiOn(5)stO‐ F(■ !,■2,… ,a.」l),1≦i色喝 fOr
the irst mo terms and l=F(■

1,■ 2,一 ,aln),lJ≦mi fOrthe secOnd mi tel“ Is 2n=:    m。 +mi then,

Ns(a)=吾
IINl(aジ

wちセαわα=Fρ
`亀
3… … Gり

Srノζttα,α =θ ,ノ

ma denote the number Ofゞates whch are sutteCttO above cOndlon The hnear
inctiOn is balance and sン metHc(whlCh We expectthatthe LKG Ⅲll prOduce   t
PRS)
eg let n=2,then

Ns(0)=Nl(0)N.(0)+Nl(1)NL(1)=21・ r:ョ _(21・ +2 ・` )+1          '
Ns(1)=Nl(0)N,(1)+Nl(0)N嘔

(1)=2・
r._(21・

+2●・ )
From abOve relations we get Ns(0)=Ns(1)+1

1n general we have                                                          :

Ns(0)=Ns(1)+(‐ 1)n    ……(6)
That what we can prove l in the nexttheorem               ´
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Lemma
Let U denote sequence produce ttom LKG where GCDn_1(P(ri))=1,

1≦i≦n_l and Nu(0)=Nu(1)+(‐ 1)n‐ l and let S be a sequence produce from the

same LKG with addition one ma対 mum LFSR bylength rns.t gcd(P(rn)),P(U))

=l then Ns(0)=Ns(1)+(‐ 1)n,

Proof
Ns(0)=NL(0).Nu(0)+NL(1).Nu(1)

=NL(0)(Nu(1)十 (-1)n~l)+NL(1)(Nu(0)― (-1)n・ )

=Ns(1)十 (-1)n・ .(NL(0)一 NL(1))=Ns(1)+(-1)n

directly ttom relation(6)we obtain a relation which is easy to calculate Ns(a),

＼ ③ =:α めく → り 岬  … o

e.g.about LKG when rl=2,and r2=3 then P(S)=21,Ns(0)=1l and Ns(1)=10.

We now applied the statistic value T by relation

T=(Ns(0)一
Ns(1))2=≦_1)2n=_1_

P(S) P(S)    P(S)

By compare the value T with 1 freedom degree and significance level cr:0.05,
we have pass value To:3.84. if T less or equal To then S pass frequency test, for
above example we have T = 0.048, then linear sequence pass this test.

We can find a linear relation between period of KG and periods of
maximal sequences for different combinations of combined LFSR's in KG.

・Cl― (-1)nl

…(8)
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P(S)=Σ (-1)k・ЁP(
k=O               I_k)t=l

from this relation we can ind Ns(a)s.t

PIRI_k)=2 ・` -1=(2罵‐-1)+2 ・`・ ='LNRユ
k(a)Z

=0
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Where N*,-, (a) denote number of "a" in the sequence which produce from the

ma.ximum combination with length Rt. therefore

N,(a)l(-l)k.1N",., (a) a = o,l

now we discuss run test, runs of S depend on the runs of MS produced Ilom
combination with length Rt. which are known to us, so we can formulate the 2d
golomb theorem as

s.t N"j denote the number of runs (a=0 for gaps, a = I for blocks) by length j in
R| . We can formulate P(mt ) by used relation (9).
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' R: IRI
p(R|) = IrI N,

l=l 
'=0R:. Ri.

andN*,{a)=)1Nl
l=l

.. (10)

When rearrange the LFSR's of LKG in increasing (decreasing) order
(ust for simplify the calculations), and since GCD" (p(r;))=l then naturally we
have

R: tR:, V i<m<n-l t= 1,2,..,C'.
and length of runs for S will be l <j3'. due all the possible combinations so
when we substitute relation (10) in (8) we obtain

P(s)=i (-r)-i t r:ii; (n)
k=0 r=l l=l .=O

from this relation we can calculate runs l SjSRt.

つ
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k=() t=l

s.t N;:"represent the number of runs with llength j in S.

a

We make N.1=0 when j > Rt. for some m.

from relation (12) we deduce another way to find Ns(a) depending on runs
ni s

Ns(a) = | j.N"i
j=l

For same earlier example we have,
SSSSSSSSSS
Nor =2; Noz =1; Nor =1,Nor =1,Nos =0; Nrr =3; Nrz =1; Nr: =0; Nr+ =0;Nrs =1

From relation (12) and because of relation (9) we notice that always there is a

simple difference between ,io,, ri,, that's will maks S pass the run test.
Now we calculate values To, T'to run test, let Mr, denote longest gaps/blocks
in S, so the freedom degree r,=Mr"-1, then

Ta= ,a: 0, 1 thgn

To = I 779 with 3 freedom degree must be less or equal 7.531.
Tt = 5.372 with 4 freedom degree must be less oi equal 9.205, so s pass this
test.

Now we discuss auto correlation test, golomb mention in his 3d
theorem. Let & = {aq}fo be a MS s.t k=0,1,..., P(r)-l,(A"={0,0,...,0})
generate from MLFSR with length r, when the initial vector vr and ws
exchange the bits au by b1.; which are represent elements of MS (hli=o by
relation bp.; = 1-2. A&j, if A {A,Ar,...,Aur,>,} then (A,O)is a group, s.t (E is ths
xor symbol s.t o A -+ {0,1}. And we defined the relation x: B-> {-l,l } on set
B={B.,B1,...,Bpt,>r} equivalent to O which defined on d then (n,*) is a group
too[4].

Let cs(r) denote auto correlation function to MS.

Иえ f2,No.(■),2θθ′

_(12)
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0く τ<P(r)
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l. A. Zarnsn snd F. H. Ali

ds(τ)=Σ sksk・ ,Stsk represent demems of S,ds(τ )repreSent the dfference
k‐ 0

between frequencies of(‐ 1)and(1)in the new sequence aner shlning by τ

Now let Ti denote the combination tO muluplying m ofP(■ )合Om nOfP(■ ),T、
denote the set ofall possiblities ofTt s t

tc(1,2,… ,Cnk)

we denote T。 =(Tl。 }St Tl。 =l
when k=l then Tl=(Tll,T21,… ,Tnl},s t Ttl=P(■),1≦i≦n

when k=n then Tl={T≒ },StTlF ΠP(1)
i=1

now we try to applied auto correlation on LKG theoreticallyん d we knOw
earlier that Ns(b)=Ns(a), a=01 Corresponding to b=l,-l respectively, so   _
P(子 卜 1

Σbi=-1
,              i‐ 0

We know earlier CF=Fn:A→ (0,1}and let Fn be the corresponding inction

of Fn't Fn:B→
(‐
1,1),e g rFn inea inction st Fnlal,aぁ …ヽ )=Σ ai men

I=l

Fn Ⅲlbe Fn o、 b2"… ,b■)=Π bil,and rFn｀ non ineな product indbn st
i■ l

FK■ ,め ,…ム)= Πaithen Fn Ⅲu be Fn(bl,b2…,bo=含 bi=1‐
i=l

井 暮
C― bi),飩 △

“
「
“

emぬ em面 メe OfX Operatb■

Thereお re if GCDn(P(■ ))=1,then sm=Fn(bn"b虚,_,bmn),m=0,1, ,P(S)‐
1

Now we applied the auto correlation test on LKG,so we have           ´

:m=血 bbn,帥d現
1:m=P,l血

bh
i=I        m=o     m‐ O i=1
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Ths rdadon show usthe dttreTe between Ns(-1)and Ns(1)h S dnce

(bh)represent MS with peHOd P(■ )=2n_l so we can rewHte above rdation by

P(S)-1_      P(rl)-l   P(rn)-l  n

Σ Sm=Σ …Σ Πbl,
m=O      j卜 o   j。 =o i=l

…(13)P(rl i)-l      P(rn)-l         n  P(1)-1

=忍 bⅢ…・
Ibttn=喜 属

bt=(-1)n

Now we wantto shining S by τ,0≦τC(S)-ltO ind d(τ )

ｂ

ｎ

Π

ｉ
〓
‐

０「≫“祠
〓

ｎ

Π

ｉ
〓
‐

〓
句

ｂ
■
いヽ
グ脚

ｂｂｙ

『

ds=(τ)Σ Sm.Sm+τ
m=0

P“口    n   …(14)

忍b帆・b・響=喜 dl(τ
l)

s.t=dl(τ
l)={II)     il[li:||:11)

s.tτ
:denote the phase shin of si,from relation(14)and by using 3d g010mb,s

theorem we can deduce two states by value τ,0≦ τ≦P(S)_1:
1.ifτ ≠o(mod Ttk),∀ 1≦ k≦ n,t∈ {1,2,… ,Cnk}ds(τ )=(-1)n
2.when τ=0(mOd Ttk)fOr sOme l≦ k≦ n ds(τ )=(-1)n_k.Tk

if k=l ds(τ )=(‐ 1)n‐
1..P(rt),ifk=n then ds(τ

)=P(S).
For earlier example for LKG we have Tll=7,T12=3,T21=21,so when

l.τ産0(mod Tt),1≦ k≦ 2,then ds(■ )=1.
2.τ =0(mOd Ttl),t=1.2,then ds(τ)=‐7,d(τ )=-3 respect市 ley.
And τ=0(mod T12),then ds(21)=21

1ts obvious that the lSt state occurs more than the others[1],and itS oCcurs

exactly Φ(P(S)),SO we depending on ittO check S.therefOre we calculate the
statistic value T fOr autO cOrrelation test with l freedOm degree s.t TO=3.84.

T=二⊇ =」 = 0.048, pass the test.
P(S)   P(S)

h.b血 +.

CORRELATION IMMuNITY CRITERIA(CI(F.)

CF=]1°T『::Lil翼昇ξ夏Iel:&鴇::lI:1総 :|:』:|『:IIm橘|:∫:罵:l
く
υ
ξ
υ



Basic criterions For Kqt Generalor Efiicienqr 
J. A. Zarnan and F. H. Ari

This relation caused by the non linear order ofF", correlation probability p,(x),
in general, represent the ratio between the number of similar binaries of two
sequences and the length of one of them, so we called Fn has mu order
correlation immune, if the output z of F" is statistically independed from m
output from m-LFSR's (x1,x2,...,x.) of n combined LFSR's s.t m<n in another
word, if the correlation probaility equal approximate to 0.5 for m-output
sequences which produced from m-LFSR's. We can calculate correlation
immunity order from logical truth table for CF depending on calculating p,(x),
we notice that correlation immunity depend on combining function unit only and
there is no obvious effect of LFSR unit. Therefore we can deduce the 7d
condition to obtain efficient KG.s "Choosing CF with nn order correlation
immune", this condition in not essential since we can treat the conelation (if it
exist) by using some ways (for more details see[s]). On LKG we have p,(x;) :
0.5 Vi s i < n therefore CI (F") = nandthisahighpossibleolcorrelation
immunity.

CONCLUSIONS
LWe may discovered new efficient criterions lor KG may be depend or not on

earlier
known criterions since these criterions appeared by the developing of crypto

analysis and design means which may be applied on KG,s.
2.We can applied these theoretical studies on other kind of KG,s to calculate the

efficient of these KG,s which used combining functions with some different
in relations which are calculate the criterions.

3.The statistic value T which are produce from the frequency and auto
correlation tests are same so its enough to apply the frequency (auto
correlation )test and run test to check randomnessity ofLKG.

4.lts not difficult to prove theoretically that the LKG sequences are pRS.
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r｀・ Ĺ rtハ Jげ出こ」1く■夕中 |‐ ひヽL(｀・)3」J

い Lい ‐ (ヽ )`LLI… 的 dr。いうげ劇 脚
…
Ⅲ」。

・■。(▼。)6」 凛卸ち ■♂`。L´―・"メメ
|■。メリリ響 |

●_」 しハこ」|♂|(pH:10)%q。メメrタロ |●L夕」ヽ ぃよ (t)●‐|・

“ゝ
1ご 区。戸 ‐    .

(｀ )|,■。メ」|(° eV・ ―`・・)Petrol ether:Benzen cゝ ひ J4(。 )亀L」.ひムLI●
五 :ヽ Llし Estrone,Estradiolげ しぃ|メこl“丸

～
脚 |にメ■ム●メ ]`ψり■

.E載Hol許 い1井|コ・ |ヽ』ふ亀口|
二LI」 口 lcメ|″ Diethyl etherひ ι (ヽ・)J“ いヽ襲出|が ■日1二

`・

■10  .
‐玉,リツ‐ し́L(▼)``し cヽa覇Ⅵさl」 6。,メ|、リメど|フ レひ (。 ,ヽ )
■,■脚 |●い ル饉]・ (1)」 ■→リリロl洲IL_ぅ .(ル (｀ )。メロ |   、

.EstHolメ 。上ェ』l♂dl。脚 み・ 区,し,■



Jt4yt Jj-J i*brJl &UJgJt *ib udtsi-l
lieL+J gJ,aa *lS -t

りヽ ylヽミ"ひ
～

|こかJ」ユ“ぬ‖め,メ
"ヴ
、ヽ11

二 協ヽ
か
ミ1藁 t`』

こ
J点 ぃ げ 超 L」 |し→拶 躍 |●,メ ″ tとキく1´

rナ■ NIご1`｀ 一 1́・ 二」]■日 16_メ|♂ み 錮区 J(TLC)二騒 メ11`'Ll♂ lメメLリメ

Ⅲ 国 |リン 」 l光ム <Methanoり げ聾 NI J押 IJ」円 oしJ´ S面ca gd_J臨 ^‖

´ こ 」 |こJ ^tL■ い 」
°
rt.6J♪ ヽ υ■毎 日 |:´ 1“ヽ´ (Stationary phase)

よ 二lo「二 IJメ IJ井」 |´ 亀■ 」 |【 1́‐ スヽリ´ .●メリ ■ り 16週|が ミヽlJど ■タリ |

11^ヽ ^り_●)`メ|ごLt・ 1・ふJ』≦・(° IY・ ― ・`。)Petrol etherぃ 。メ螢|ジ oし」|

い 一 ャ
」 中 国lυ」脚 ヽ一 (%。・ )。メ メ J■ J‐ ■ タ メ i。しJ´ に も国 →

ぜナ丼」|“越」|こh酔 刃勢襲 (Yo)メ■ (■ ^ヽ `苺。(▼。)6」
°
rt.6Jオ

・́ IJ」 J鼻≦ (Berlzen)タメ |が ミヽlJど

【Lこ かミ14-|"`hiく ]´ .亀じ
"」

16J)ヽυ■ご1こn`編、1コ

ひ―“ oメ
劇1`Li国 |が ミヽ1・い 1・ 1・樹|(ン ゝ基 `(ChrOmato― Vue)^→轟単16メ ■=｀

|

/←=ぃ (｀
:。 )年■ J邑dl・園 |【 L8ミ ^‖J(Fonn― Cに。cateu's reagent)」メ J井

」ン L渉 =Lメ ひ もJL ttJ♂ `・彙国 |びυ■ ひ国 い ^1ヽ ^1ご1こ]″ ぶ`̂ 1・繭
出 タメ |ぃ。 `htくヽ■ IJJ騨L6コ ´ヽ^ヽミlJ』≦ .lVl″

`υ
」区 J・い,VI伊 メン

:■ダ`J′ 1^▲ t t hiく‖♂`.K」
X「L`ざ い Jlヽ Jtt“ ^]

・ぉ /e→ (。 ,0:。・・ :ヽ )年■ Waeri Methand:Berlzen JIJ夕 IJ■」 |・

・げ̀ /1→ い :｀ )年■ DLthyl ether:CЫ oroおm´ |」夕IJ脚 |・

・けヽ /げ (ヽV・ :｀。:｀・・)ヽⅢ wtter:Methanol:Hexan´ |」メIJ押 |・

/け→ (。 :。・ :〔 。)1,¨ L Ethanol:Ethyl acetate:Cyclohexan JI,メ IJ井」 |・

。
ぉ

i*jiltj^ltl dt::Jl
:(ⅡPLC),1翠 |♂口1夢国 |´|夕Jhが ・ヽ

ひ
1ヽ ニメ IJ｀ミ…1ひ 二.Jtt…1ひJむ国 (HPLC)jぃ.(´」 1ごL山劇
ひ―→ こ」メ (Rdttbn dme)j曝 ごⅥ ひ j工 L夕」lυr」 JりJLJJ釧 |"J,('}J硼

“

1^釧
も‐ Jい 工 光

“
`苺
。
(｀
,Vr)jい Ⅵ ひ j工 ひ」 |→ JJ・仰 010,11)

●υ嗜ユJ』 ≦ .苺。(ヽ ,。 人)ご
“
に Ц I´

“
LJ苺 さ

(▼ ,｀
一 ▼,0)ェ 岬 夕 |“ム

`神
ら』

rモ メ lい う●L井 。分 J Jlυ函 L`苺 。(ヽ ,1)J(。 ,Vl)J嘩日Ⅵ ■ J“ Sゝ

●
　
　
　
　
●



r..,`rソ コ
`'r」
口
|・
`″

… …

・
。dⅢル■ル りヽ,,」IⅢ』d3脚|ひ

`い
い みヽコ|も ´LリメリメヽいLJ

よ■」|げ二 い■ lJ●メ 1竃」 ミヽ…1こも田 υい lJ(IPLc)ヽ■ JヽこlJ oぃ エリ コ
ミ` …い。こhり■ |ご ｀́|｀ム11、さ]`墜しン,亀IJ」 1亀ヽヽ ″ Xふ脚 lJ

.り呻 |

tt…1´♂ 1い J・Υ

Jメ‐|い
`
・ヽメ|,メJヽミ…こJ」 ´』

`チ
ヨ|こL」 Llり』ごL出メ 1

/けユ (｀
1,1)」‐ J―´卜 (｀

1,｀ 一 1`,Yぃ がぃ 』
… …
ル ・ヽ(｀ )

,1・ S,`υ内■||」脚 |,4」 |り｀~い
“
夕 ヽ J Joメ 」|メメ ヽ■ I JI」｀

`jttυ

.´

、 _1_1、ミ‖́ 。メ」l― 。|メ、メ■1●・・ )、ミ』6し,メリ`J」ILお |ヽ■≦メ´
.0.)、ミ¬ぃさり,」|´ L｀ミt・・I`りlメ 1・ =`11_¨L"通 `Jsり_」こメル

Ⅲ…1´ 。メ 1■b』 ´ヒゝ .▼

d・くメ|ド轟 d≦ヵ ■ ´い■ Jゝ邸 1ゝ｀ミ・J6脚 b」|“L｀1●メ
●・ (Y)J,―l…。1椰1麹コlコー Jいメ

"ゝ
適
`げJ´ 脚ヽ ■ 』ヽ

(・
,・・1- ・ヽ1)。中 r_」メL上 υ中 創 lo押lご。コ ■』´LⅥ

…0丼
“
=ム
ユ 』 ♂ ― Ⅵ ひ (°

/・Yo)」 JI・
A)4Lぃ
J押 |。LI“,。 (%・ ,・ 。人)Jュ_,

な` コ|が ″ X」・い ‐ヽ ´絆ぃ メヽ■ (°
/0▼。),～ル |■l,メ L`ン

.い 岬ヽ Jメ メ菌ご,脚|ちメ_出 メ IJ■ _

1=J´ 3二出|こ
"」

|.〔

出 脚 l■
～

′ L̈ヽ Lメ 」 上■ りt中 |｀こ‐´ 6二■ JOメ 』 tい ― ド

`:、
L"`、 .く

メ ご い ´● 6丼」 10メ』 oヽ LIり』 J井 。い,・ ミヽJ亀ル sl,Lヽ J

・」‐―]|ゝ JっメロIJ口|メ|。り」,D」 |

V



Jl4yl J.t-J 4-i.rJl ouJs.ll J#iiJ ualsi-l
+ieLil eLLa/ fbA ol

S

,



ん。
'`/り
JLJ`'/」■J         4ン ロL‐J″ ‐

(｀ )」りヽ

L・ |ゝl― tjメ リ■Ⅵ ミヽ…ご♂ lJ』 1'…1副L

`|夕
dyl  ±

ヴυtギ劇|

♂ |ひ』 dL 夕|1戸υ ドリ

こゝ夕」|

。
,｀
。`     士

o,oO人     士

・ ,ヽ 。ヽ   士

。
,ヽ
..     土

・ ,・ 。A    ±

0ヽ,0

0ヽ.〔

oヽ,人

。ヽ,。

。ヽ
,ヽ

ヽo,oヽ

ヽ。,。 ▼

,ヽ1ヽ

ヽ。,。 0

ヽ。
,。 (

ヽ

Υ

▼

`

0

ハ八〇

Y,'t . t" + 1ヽ,ヽ 1,〔 ▼ ♂ IJ」 |

f,Y1l +

Y,l TV +

t,1rY t
.,lol +

'l .Yo. +

ヽヽ ,V

A,0

Yo,0

0ヽ,〔

0ヽ,V

V,Vヽ

0,OY

、▼,ro

ヽ。
,。 〔

1,Aヽ

ヽ

Υ

r

O

ヽヽ・ ヽ

[,OYY + 1ヽ,V 1,Vヽ ♂ IJ」 l

・ハ八V    +

o,Y・ A    ±

,ヽ0ヽ Y    士

〔,V〔  ヽ   土

,ヽ1。・    ±

ヽヽ ,ヽ

0ヽ,ヽ

oヽ,ヽ

1ヽ,。

ヽヽ ,V

V,0▼

3`,｀ r

,ヽ0人

ヽヽ
,。 r

oヽ,0ヽ

ヽ

Y

▼

0

0ヽ▼八

r,v1l + 〔ヽ,ヽ t,ヽ 。
♂ IJ」 |

r,r1v t 〔ヽ,〔 〔 1,Υ ヽ 。日1」 一ヽ]



Jt4yl r.;-J 4ii! c)uJ6.4ll ziij a1dltul
1ieL.4 e;!,a. *lS sl

(v) J_r+

l,rel;l ,,'."- i-j_r _;ti,)l .r...,+;!l i.5rrll .-+l^Yt

dJ-ll
+ r\rl

qll ).5J ) I

,. '1.- ll

f JF Jl qilJ,ijYl t (c) ;!l i,irrJl ,-u.L-Yl .:)r* こさツ」1戸υ

,*.,. ol

trt

.*.,.to .11.,.1Y .1+.,.1Y OI ^i. I r r..v t

,t','ol
.l \ o1

.t

.1t.,.o1 .1t.,.1A .1+.,.Vr I l+.,. ic ヽヽ oヽ

,*.,. o'\

6 o1

tr*

t

6I
l_L. .1*.,.o\ rI 4^. I r ... av \l+,,.1Y OヽΥ人

,+., . oA g:!Jl uilJ:jYl *,LJl .1,-"t1

l-d'J-J;.'i*ill 6-1aJl i,1o g)-:ll d +#jt Ai,Lll qrllJeiLr-S +1,fi cJ-ri:-i

djJti :. tsJl-l ijlii^l1 el3;Yl ,l*lt-^ cr iI-L -p;-: J,+ .UlJ+l iJ:<* Clo ).:i k$J
: Yo : 1o i* ..,r., J.L cL : d-ilEy : p_,;y-,13JSll e;. o. g#:lt,F,lJJYl JJr-ll 0i +r
Rf 

-+ 
.11 ( i.-Ix*ll eil^ill CiJl ut (l) JS*lt xl+j .rrgrl .rA ii.-il 5Jtt 9 t

,l,r ..,-L ,.li:-ll Rf i+ Ol u. Anon(tr)o\J l- C- ielJill o5a .''iel3,, Sr .(, ,atl .Jhi.
'. \i-ill u-9,lJIaJUl 't.",ll (1),J_r+tt #dt::il o:,+Ll .ri_r.(.,"1)S JjLlt dA-lt



れ・
'`/り
JJeF`,r」、コ

―
辞 ‐

許 ■9-〆ヒ」|ひ』ひι/詩 o,｀ V― Y,.1)勢
“
」メ♂IJ邸ゝ ム`´

正一■,「ヨ|●J』 ぃ_%(YV,11-YY,.ヽ )訥 r,ヽ」メⅢⅢ・.卜1り押 |ココ|

■Lコ』♂ |`4 b`"」 び■,・´/濯L(▼ ,。 1)。い墜し,評|ひ』ひ%(V。 ,Y｀ )
ユ_=■Wじ叉」 らメ こ 』10メ』 。メメ し

"ゝ
五 。
(▼ Jりヽ)υ嘔つ

ミヽ
 ご 9国1ひ』 亀乱』

め,-0り 中
`JL｀

こ…‖

“

´6J出口
=」
10J^』 `.・ ●LJヽく 。メ ,こ.|」lス●̀二l.LJ IJ」 るJ“

`
_」 BlezensはO LIメ ど ご国 |°工 出 リ エ,い ■ I JIヽミ 』Ⅲ ф」lr」|し_熱 ´

■|夕 |・ヽ‐J3二■」10メ』

tミ…1´品卸メl

ごlヵL_が 、 ,■ 」邸ゝ ミヽ…こL● ■
'a』
J,脚メ 1凄 (r)出 l崚

ψ―JJ♪IJ坤 |が ミヽ・‐
・

い |る」』 』ヽロギ (・ ,ヽ 1)こも押 I Rfさ 1.●F」 11・ Lh

ユ ム レ ■」 |ふ ,メ ´ J‐ けヽ/け。 (｀ :1)… ,Acett acH Acetodt●に
嵐 く`.よ菫ゝ ´ IJttNI J鼻」l Jlひ´脚

`凛
t^oし
」 め■コ 爛́ Jり 中J=口lしぃ五11・

げ」 |∈PLC)二  ・患 詳 J`ヽ」 lご J,メ」メ |・分 J許 び 」メ Lり国 ¬ 邸 出

ψJ ψメ |・』ご JJ_脚脚 枯 」 d」 l・ (1)Jりヽ‐ 夕J・出
`し
出い ぶ l

・`・ /詩 (Y｀
r,V)」‐ り`=Xι ・ヽ・ /詩 (Υ

｀` ,ハ ー Vヽ ,ヽ0)碑 耐 L“ 1,メ

こ
L当」 こrtュL脚 い 」 |・工 贔 リ エリ・ユ‐ ´ /ュ (▼ ,7｀

一 r,vA).J立
メ リι

・に」,→ ♂ |ひ』
…cL夕 げ1 ‖

`Jバ
■r二 ψ』リメ1り こヽ]´ 」メ■メl Ⅲ lJI出

`"リ.F)ぃJメⅥり。ガ ‐ ,メ1占 こ |」り興 1社 許 週 劇 」 lひ
`jメ
1出,JI

O以 島 J´ J」し ― rリメリリ脚 lc'ド 4ヽ1J♪ム レ げ ユ ニ :Ⅵ

“

鼻
`・

ヒL"ゝ 」

oL,も こЬ脚 |、

「

■●L■島 メ luコン
`LJ‐
L二 ,lJ´』 |メ ‐` 1‐ り́oメ」|

IA}饉 d」
ご
ユ い 」 ひ・ Jメ リ JJ脚 夕 |

Ⅲ…1´いJルⅥ`い 。1o押 り_ヽ 共 ,り嗜ylヽミ…ひ (Estrogens)ぃがこYI J」 メ́ `´ J̈・ lJ
.ヽ4-1ぃ J」´メ |・ゝ〆X=ゝ L回 ■り |。嘔1ご い、いⅢⅢl■ 」`」 lo‐
め ■ ■ ― 壺 J`Jこ 劇 ljぃ .t～墨 工 こJ」|ひ

二 ‐
・ lo,り l´ ● メ エリ

国
=`り」o■ 、共 JJ`l■KJり ‐ (TLC)●Ⅲ ■脚 Ic■|・ゝ 出井 L■

`」

ι

ヽヽ



i lqol,o,:1lo:J-:..'

r+1-trpr ffi n#rf ft#14 1E:-*'^r-gre.=f - t 11g1 .*
f ffrtrf rf-fr (lr1-llfl'?'\r r,q-\-r+ 6sff{ i,mrfiss

t// ota11d).l

:!
cr -rfr 17! tfrrfl
1: *f o*r t'f,11.15'c 6q

; '.Ji lnc, 01.'t
r: fDr.i'.
\': ftl rvv

-l

rl6qccrf f rtfrf, (r:t' ;)'
rf t' tncg ttn^t' r-;pa- fl JU 11"i aA'.: 1r'., 10'. flfn1- l6nrCrpr t6.-5CfQ

acr nol ro,tQ ti*ler>

tm* fy{ 6+nV fr:rf f.lr ttitl.



r―
'`rり
JLa`,γ ″―″                  も」

“
J″ ‐

(▼ )」Jヽ

L・ |ゝ|― tjメ υ喚ヽ 1ヽミ.´
`ジ

Lヨ|。メ」

♂ 1ひJ ttL・・ ドリ ´υ

ひ %

町 」|

(ヽ
ミ̈

/́～
出
)
dメⅥ  圭 (Jィ r」L)
げυり |

・」漁」1 ζ:;=」 』 |

▼〔,ヽ 1 。
,ア・ ,ヽ・ 0      =      ▼,(1 ヽ ′ヽ人0

Y。 ,ヽ・ ▼,八 Y oYヽ     =    Y,11 Y

YY,〔 〔 Y,(。 ・0ヽ        =       ,ヽo′ヽ ▼

ro,A0 〔,VA ,・ AΥ      =    r,ヽ

YV,ヽ Y ▼,0▼ \Yl + Y,YY

YV,1〔 ▼,lVヽ ,VoV     =     Y,ヽ V 押 |」 』`

Yl,ヽ ヽ r,▼ Y ・YO    =    Y,ヽ o ヽ ヽヽ・ ヽ

▼0,ヽ 1 ▼,・ ▼ ヽ0 =     ,ヽlV

Vヽ,人▼ r,、 o ・ :・ Yヽ     tt    Υ,V′、 ▼

Y▼ ,・ ヽ r,ol ,・ Vヽ    =    Y,rヽ

YY,lY r,〔 A ヽ0 十     Y,v、

ΥO,人 ヽ ▼,lol ヽヽ・     ±    Y,Vヽ 押 IJ」l

Υ=,OA Y。 ▼1 ・Yヽ       二二      ,ヽoo ヽ 。ヽ▼′ヽ

Υr,vl r,v、 ・ 0▼     =    Y,1ヽ

1ヽ,1ヽ Y,0ヽ 〔ヽY     =     ,ヽrヽ ▼

ΥY,〔 人 1,VA -;.rr = Y,tA

Y▼ ,▼ ヽ r,v′、 ・Υ。    =    Y,lo

YY,oヽ ▼,V。 1 ,o1(, : Y,. i ´ l」 』`

Y。 ,Yヽ r,o〔 o ,0ヽ Y     =     Y,rヽ rul」、_n

|

ヽ▼



)6tyl r;-J inrn JUJ6a,il lriiJ uAylLl
,6DUrJ 

eJ,A/ *A -t
::

←

ハ

　

　

ｒ

　

　

″
】
　

一

Ｌ

・
　

　

　

　

一イ

〔J〕レノ

騨 ノi力龍Jν_ミl二劇|」∴メL辱み1丼れ` ｀ ぐヽれ こ■ン型メ』静
ノ■肝F卜I■キ 山 」中 4斗lハ Jも多轟ごIⅢ



ん。
'`rり
JL7`'r」■J 与 エ コ ′μ ‐

(1)J」ヽ

L・ |ゝ1-tj´ υ嘔Ⅵ、ミ_´ JJ刈メ1

J」脚 メldL ´リ

～
υ

ひ %

ひ 」|

が |

(ヽ
ミ…́

/～
ム
)
J,」NI  士 tル痺二L)
げυり l

・」漁」| こЬ夕」
|

YO,・ ▼ r,′ 人ヽ l,tv + yc\,A ヽ 八A0

1ヽ,ヽ 人 ▼,・ ▼ I,tA + !lv,o
YV,VA r, l,r't + 11r,!, ▼

YY,VY ▼,〔 ヽ 1,rl + YY:,t

Yヽ ,ヽ・ ず,rv 1,to t y\y,l

Y▼ ,VA ▼,▼。 Yr,tA + Y\1,,\ ´ l」 』ヽ
γ人,ヽ ヽ ▼,Vヽ V,lA    tt   Υ.A.ヽ ヽ ヽヽ・ ヽ

▼。,・ ヽ Y,1人 1,f! + llf,i
ヽヽ ,VA ▼,〔 〔 r,Vl + YYl,, r

YY,・ ′ヽ r,〔 . l,1o + yy,\ ,,\

YY,・ 〔 r,vo l,tY t YlV,y

Y`,lY ▼,Y八 lY,l! + yly,i
´ |」 』ヽ

Yヽ ,Yヽ r,。 1 l,[A + llY,o ヽ 0ヽ▼八

Yo,〔 。 r,、 R v,l^ + Y.Y.\

Yl,`ヽ Y,lV Y,o. t lif,,\ r

Yヽ ,Y▼ t,ヽ 〔 1,r1 + Yrr,q

Yヽ ,〔 Y r,〔 v r,v、     ±    ΥΥ。,。
Y▼ ,V〔 ▼,Vヽ lY,t\ + Y\\,c ♂ 1   興 |

Y▼ ,lAr ▼,▼ YR 'r v,lo + ytr,y
rul」
、_n

ヽ。



Jl+yl J;*l 4irJJt auJs.Jt tiu uayii-l
/eL+J eJ,a. tLB -t

ザ酬1叶lむ‐ ハ
‐・旨ニ ド

詢 bゞセ罪 1ゝ幸こ.r
し口`
1躙こ :i

oこュメロハhこ■り争中lWこ  p

{LI lit′   |

Ⅲ 」j學l●島 ‐ゞ串 ハ 吼 脱 ひ 出
1ひ熟 F」 `し″♂

↓典九M反ユ■Mご日 ぱ い
。一いうPEml麒 h■♂

|ギ」Lメ|メ出 島

>♪い き口ご|」↓ヒもデlンユ |。

t        」



t,, t ,(t) t'.t ,t t )4, Lr,.,i:-,f t* .fJ+,,

REFERENCES
l. Stammers, J.P.; Leadon, D.P. and Hull, D Fatty acid composition of the

plasma lipids of the matemal and newbom horse. J. Repord. Fertil. Suppl.,
35 615-622 (1987)

2.Brock, T.D.; Smith, D.W and Madigan, M.T. Biologyof Microorganisms. 4n
Ed. PHI, Printice-Hall. International INC. (1984).

3.Biezeneski, J.J. Role of placenta in fetal lipid metabolism. Am. J. Obstet.
Gyneco, 108 : 638 (1970).

4.Lin, S.D.; Pitkin, M.R. and Conner, E.W. Placental transfer of cholesterol
into human fetus. Am. J. Obstet. Gyneco, tZ8 (7) 735-7i9 (1977).

5. Thibodeau, G.A. and Anthony, C.P. Structure and Function of the Body.
Times mirror / Mosby College, Publishing, Toronto, Santaclara. (198g).

6. Hogarth P.J. Biology of Reproduction. Robert Maclehose and Company
limited / University of Glasgow. Blackie Glasgow, London (1978).

T.Mitchell, F.L. Chromatographic isolation and estimation of the natural
estrogens from tissue . Narure, 170 (4329) 621-622 (1952).

8. Siler-Khodr, T.M.; Jones, M.A. ; Khodr, G.S. and Rhode, J. Characterization
and purification of placenta.l that In activates GnRH, TRH and Angiotensin
II. Placenta, 10 : 283-296 (1989).

9.Pearson, D. The chemical analysis of food. Chemical publishing Co. INC,
New York (1975).

l0.Kates, M. Techniques ofLipidology: Isolation analysis and Identification of
lipids . North - Holland publishing company, Amsterdam, London (1972).

ll.Subbaiah, P.V.; Banerji, B.; Gregg, R.E. and Baghdad, J.D. Molecular
species of cholesteryl esters formed in Abetalipo-proteinemia : effects of
Apoprotion B-containing lipoproteins. J. Lipid Res, 3l : 927-930 (1990)

l2.Harold, V. and Alan, H. Practical Ctinical Biochemistry Vol. l, Gowenlock
William Heinemarul Medical Book LTD, Londong. (1980).

13.Pearson, D. Laboratory Techniques in Food Analysis Butter Wonh Co. J.
Publisher. Ltd. London (1973).

14.Sastry, P.S. and Stancer, H.C. euantitive analysis of fatty acids composition
of phospholipid constituents in cerebrospina.l fluid ofvarious age group. Clin
Chim. Acta, 22 : 301-307 (1968).

ls.Stahl, E. ThinJayer Ckomatography, Alaboratory Hand Book. 2nd _ Ed.
Springer Verlong, Berlin, Heidelberg, New york. (1i69).

l6 Bartlett, G.R. Phosphorus assay in column chromatography. J. Biol. Chem.,
234 (10-12): 466-468 (1959).

17.Plummer, D.T An Introduction practical Biochemistry. 2nd. Ed. mcGraw_
Hill Book, Co. (UK). Linited Londos New york. (1978).

18.i-+l'-\l c!+Slt ,oil+i .r^ .g-lljJl O--,J!.,;r rJJ:jl !a r -lrijt .r . - , +.,,-I
.(\ 11r) ri: *n_il i..-LJl .u!nl i.J!. .sLI



Jl4yl ri-J i/nri ,aUJLgJl trib u{Dl;i-l
tbLr.J e;ldl *A -l
l9.Corns, M and James, V.H.T. Determination of total estrogens in non

pregnancy urine by amodification of Ittrich's fluorumetric technique. Clin.
Chim. Acta,22 .460-472 (1980).

20.Cheek, D.B. Human Growth. lea and Febiger, Philadelphia (1968)
2l.Burton, G.J. Ingram, S.C. and Palmer, M.E. The Influence of made fixation

on morphometrical data derived from terminal in the human placenta at term
: Comparision of lmmer and perfusion fixation. Placenta, (1) . 37-51 (1987).

22.Anon, On the lipids of rabbit sarcoplasmic reticulum. Letters to the editors.
J. Biochem, 56 (1) '.95-96 (1964).

ヽ人



/・・
'`rり
」」̀
″ `,γ

`′

ヽ́″
与 ニ コ ル́ ■

びし出 |夕り」 ILも いメ IJむJむ 嗜 6も

♂ 1●
"メ
oユニ中が`(1-|

!t Lr. ,i .LL

!L'rJ- I fJile ea / llf.l +$ / .l-)t L.ta

dlJdl - d{.Jl

rl,1,/`/`´ メ」J'11ク1`/r,ノリ沖リ

ABSTRACT
The research work was carned out tO study the rOle OfaggregatiOn

phellllone extract ttonl genllan cockroach Blattella ge111lanlca in enhancement

the acti宙 ty Of three di3brent insecticides agalnst ths medically impo■ ant pest
Laboratory and neld expedments shOwed clearly that phen■ onal extract has
increased the tO対city of promethean, Baygan and Dia71anOne insecticides to

gemcan cOckroach, when compared Ⅵith the tO対 city Of these insecticides
¬ithout the phe.1.lonal extract lt was also found that Baygon wlth phennOn

extract gave hgh knOckdOWn action tO cOckroach dunng the lr"and secOnd

week aner the seld cOntrol,hOwever,wlth peromethin the pheromone extract

has increased the residual acti宙ty Ofths insectidde tO cOckroach

呻 |

`|ヽ
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6l.i-!l q,L !E - li-LYl r+.Lil fJ'J tJ
Jhi,i ir.l+

(t,,./t t/t t j iu,!r t.,,/t,/1 crt4 +t)

ABSTRACT
Stimulated, unstimulated saliva, dental plaque, and oral swab were

collected from (75) students. The isolation and indentification ofM-S from the
differrent oral samples showed that biotype I was the dominant in all samples.
Statistically significant differences (P < o.0l) were obtained between the viable
number of M-S in the different samples. The mean of viable number of M-S in
the stimulated, unstimulated salvia, dental plaque, and oral were 143.3g x 10r,
27 .37 x rcs , 7O.SZ x. l}s . 21.22, los CL,F respectively. In conclusion that in
future epidemiological studies, plaqe samples shourd be preferred to stimulated,
unstimulated saliva or oral swab in qualitative assess.ent of M-S. euantitative
assessment of M-S should be based on stimulated saliva rather than any other
samples.

i,.Lill
CtJ (vo; .t -it O- c.lLJt .{J.jJrll iti..jtr .riJt 

J:.r jiJ ,.JIJI e3l.j.-.- i
L++:l;Ut tl-:Yl ,-, -.:_r M-S t:-PE Url Ct :l:.:lr l.5.,p1 .ii, yr _ y,\ e+ tJtl.r
rl.uol gJ.:l. i1g;:"-r*r rll. -l r!:..1,l JJ+J etjElt cltl;l .i.iEi-I ailf 6lt.: ,rr l;5!11 .rJ
I+-iSJl .{l sJl jtlill .}r,- + .dl ir qjl-: ,-.-J:ir.:r -rt djtJljl li.hij_L M-S !Jjsl'|
,70.52 x 105 . .rt' : 6L-ltr !.r:J+lt ili-]lr F.lt .,;e, .n 

-tt ,_,t lll elLj j
Jryl q'+rd-+lt L tll rr ." .;lrill ..,-Je 27.35x105 CUF 143x105, 21.22 x lO5

':_<l i_...-j>I iUJt Ot e.jtiilt cr,.-Ut .ri..tJJ:rnLll ejul Cr.+ el (Biotype l)
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ABTRACT
Some constituents and minerals of local German camomile flowers were

determined. It was found that percentages ofmoisture, total ash, water soluble
ash, acid soluble ash, oil, volatile oils were 7 BO, 4.52, 1.3, 1.2 and 0.g5
respectively. The minerals K, Na, Mg, Mn, Fe, Zn and Cu were determined
using atomic absorption and found 313.57; 56, 64,2.94,1.82, 1.15, 1.47 and
0.18 pglgm respectively. The minerals Ni, Cd, Cr and pb were found as trace
elements gave amounts less than 0.1 pglmg.
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ABSTRACT
This study includes the detection of non lactose fermenting bacteria,

parasites and fungi as a causative agents of dianhea, from patients at two
hospitals in Baghdad, for the period from may 1998 to July 1999 All bacterial
isolates were subjected to the sensitivity test of the most commonly used
antibiotics. The results obtained could be summarized as follows :

1. Stool specimens (1294 samples) were collected from various age groups (< I
to 60 years) of patients suffering lrom diarrhea.

2. Samples were plated on selective and differential media to isolate non lactose
fermenting bacteria belonged to the Salmonella and Shigella genera. parasites
and fungus were detected by the general stool examination.

3. Among (104) bacterial isolates, (97) were identified as Salmonella and (7) as
Shigella.

4. When mono and multivalent sero types used, (83) isolates were belonged to
S. ryphimurium, ( I I ) to S typhi, (2) to S. montivideo and one isolate
belonged to S. paratyphi - B. all the seven Shigella isolates were belonged to
S. dysenteriae type 1.

5.The general examination of stool pinpoints the existence ol(583) cases of
Entamoeba histolytic4 (327) cases of Gardia Lamblia and (11) cases of
Candida spp.

6. Higher occurrence of diarrhed were recorded in males (766 cases) compared
to those of females (528 cases).

7. Diarrhea cases were increased as temperatures increased during the period of
study. Salmonella, Shigella and Candida showed hig incidence during
Summer months, while parasite cases increased during autumn.

8. Salmonella tuphimurium isolates were sensitive To (8) of the antibiotics
used, where percentages of resistance were (86.7%), (86.7%), (g5 5Zo),
(84.3%), (80.7%), (7'1.r%), (7s9%) and (675%) tor Ampicilliq
Amoxicillin, Cephalothir\ fufampicin, Gentamicin, Trimethoprim.
Suifamethaxysole, Cephalexin and Tetracycline respectively isolates of S.
typhi on the other hand were Sensitive to fufampicin (81.S%), Cefotaxirno.

Or
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(72.7%), chloramphemicol (63.6%), cephalexin (54.5%) and cephalothin
(54%) However they exhibited resistance to the other antibiotics used. Five
of the (7) S. dysenteriae isolates were sensitive to Tetracycline and
Cefotaxime, while only one isolates to the Ampicillin
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ABSTRACT
The immunological efficiency of isolated antigens form Brucella

melitensis was studied and these antigens were outer memberane proteins
(OlulPr, Lipopoly saccharide (LPS) with its two phases (aqueous & phenoloic)
and protein binding Lipid-A (LAP-LPS) rabbits were immunized by these
antigens and cell medicated immunity (CMI) was measured by Lymphocyte
transformation test (LTT). Results showed that OMPs gave the highest
stimulation response (287), LPS aqueous phase and phenolic phase gave (192 &
107) respectively. While LAP-LPS gave a stimulation response of QZa)
statistical analysis ofthe results showed no sigrificant variation among the four
antigens.
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<litlt rt;rlt (A t'* ,t O,iil,;,,I Ofl gural oqi 6lui 4tAJii,-.,ri'u i-2t
lbbt,illJl , AL '.r9-.v<

(Inoculum) CWI ;trr.brl

5ml e-il ,"':- Lennett et.al, 'o+-rf *.i" irL;'r UjsJ! ":'-r-ll -tLrll C+i: e

d .",-.' r d l1!-L"- ,t,'rr] rl;Jl l;iS1Jl g. olt S* ,.r+ .!,tJl t'i. Jl _,,tS!t -L-, ,1.

--l d+l. .++ r! .,io J.,--lt ..lFl ioL (5-2) ;ul (37"C) -ollJ.r.f (Incubator) ij,-bL

(Colony (5x107 CFU) ts-Jl t,rt* 0-6Ji U_F$l r,i ;l -r Jl \,c, JJlt -t-3Jl ;-)jSc. r^t,:

-tt-_r!l g+iEl alt -r..,t .r_ri] q+:l qp.ll d Ja^l1 (l : 20) . i.,;il ._!ec ; ,Forming Unit)

.i:'r-!l

ago.uJl .LL3yl e+ir:
gJl-i(Jl Ct illl 0,.;\lJ *li; s-r.i: r4iii r".f (loop) t-liUt iL-t, Agar e+l ;
.i-S ,-.lo j r. ii': 

"S 
(5min) er-J 6L,.tjl dr(-f i ,spreader J,;tll il*t3l 4l*r .,le

100 pl *3 e (Cork Borer Sterile) & ,# ,-.,ti: Jil*,i*t eilJl !-rl ol (Holes)

: qJ-ii. cis^i,t ,JJfill ,r-i.Li:i .+_lill gl-Ls*Jl tl JS cl.

.(Er) (slul u-Ii1Jr -r
.(E, Jr.SJl ,--tiJl -Y

.(E3) Menthol -r

t+js+!'o.lt,..ball g,L l:.':,*-ll , i.,i:.':
il-l"ic Er&Ez stJii*lt, s,al rtr (working Solution) j3t' -u,:,: -
jSJLJI .J ,Jr---.x J,j*iJl eul.f (Lyophilized Powder) 4ii+-ll 6lEI{iJl . rJi.i.i

L-.r15!i E3 u-lii---Jl (Working Solution) .t--arj r Cp u1 ,(2x106 pg/ml) ;k$
'J--clJ. 4. (1x106 pglrnl) sJkll JS-!.JI ,jic d q,-:ll DMSO r;3,:,lf .+-\ ,.FliLX
61. l:.: ..,J1 64-+ OL-.t i.1,, (Control) qr-l+ e.F DMSO +l:^r +-Fll rrr.| .,,L

(0.45 mm Millipore filters) iil.^,:-t 1.Fri,l i $ i.*..r-!t

Incubqtloq g*$
. l. , . a . .qiJJr-E .',-1J tuJL \_;r lY '.-,11;rs,.lj crLcl- t 6J^li;cJjll ,3t+t!t g1.1 i1r,ar F

#1- (Inhibition Zones) L :rtrl iiLt- ;ti.r,lS ile.+ (Aerobic Condition) Urrr
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E Coli,Klegsiell■ Pneumo五 ae,Enterobacter aerougenes,citrobacteL Fruendi
sigella nexneH, Protus valgans, as (Gratn Negat市 e BacteHa) &
Staphylococcus aureus,Streptococcus faecdis,StreptOcoccus pneumo」 ae,as

(Gram Positive Bacteda)

・げ。りjLメ Muller Hnton media J｀ 日・」

i.i!u!lJ cjrj,ill

1+tl+.J5$ LIJJI

i,- +Jl ,& U}tr tutr 6t+jl.3rrri ,r;.1 (iJ- J!t) eCl rr:r*.Str irr:I c.tj
(\ ) Jr+ '* Cl iri- l++il &. lJl eiln c,,J.lii d+ tJ+J,-!r lJ. ijLxt i,i- l.r+sll .l-s!l
p:--o_y ,--,L-:pL-5sSjlJ otJ+nlJil1 61r-iJlJ c,l+rl-t r:+"JSr)S rl9. glc, crLlt sl .irl
ric eiit tunll (Jt+ rrlJji O. (1OOO mg) Oi +t Jii ,41\< Lr-rlilt :r!l ('lo 6trit ct J.sl
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e...-L!t .-. rjlt iJi,-. :riJ di-I sjr-sll L-li5.Jl u.,.. (r,r.;ejn(ilJl 6Jlrt
4-irF..,irr L.', :- i;r,itr 6tJ}t dF |' ('. .) &t,. 1r,oy sut JJ"EIL J*ill
{+ O- s-liJl i}"nt J&Jt JS4r (y) dJ\ \r! ";J..ij-tl eliJl +j u,atF iJi-ljrilr

-l qE 1--"+ ir:+t+ tifutl 6,;:.tt ,& t.,Slll ct-q Jl ijl"-a)tJ f/otv) ,o-U! crjt
6irrl or .-:-l iJjrr sjl i-r.!l o.x!i ji.iti< .i!- trill :l!t -,!;,.:,J,c. ,r r.: ^k;
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ilA +lr+ !y.., c.11,:.- r (Jlc, c,Lill

Elligic acid (lmg), Morine (2mg), euercetin (2mg), Apignine (2mg) &
Kampherol (2mg).
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/,,t,(r)JJ.,l .t/JJ.-l L-,-A,..lt f*i*
r;.ry;eDtiil .fl$-r.il 1r....ir,ll ;iy i*i!r .iUj (r) Jl+

Flavomoid MeOH AICi3 AlC13+HCl
Quercetin 255、 269 sh 272,304 sh 265,301 sh

304,370 333,458 359、 428
Kaempferol 253 sh、 266 260sh、 268 256sh,269,303sh

294,367 303sh,350,

424
348,424

Apieenin 267,269sh 276,301,384 276.299,340
336 381

Morine 259sL 264 268,299 sh 267,298sh
370 352,421 349,419

Elligic acid 255,366

■Jメ|`・こ1・ ^、くl cll」S」ン̀
」 “
し、」メlt,ハ|メl(1)JJヽ

Compound M.P.°C cm‐ 1)Ⅳlaiol

OH C=0 C‐O
Apienine 288* 3300 1680 1100

Quercetin 298*2 3400 1670 1150
Morine 305*° 3350 1710 lHO

Kampferol 296*4 3400 1675 1100
Elligic acid 300*5 3350 1685 1170
Pupli ⅣI.P.*28 300^摯'>pnshed ⅣI.P.*288,*2>300,摯 3>310,*｀ 300,*5>300

電Jゝ」|●いノ Rf jヽこⅥ J4L戸 (。 )JJ■
FlavoniOd 貯 WNH3 (colour)
Quercetin 0.27 Yellow

Kaempferol 0.39 Ye1low
APigenin 0.43 Yellow
Morine 0.60 Yellow
Elligic acid 070 Ye1low

* Silica gel, Toluene-Chloroform-Acetone (40 : 25 3,
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Rotation Vibration Coupling Of Gd (A = 140-160) Even-Even
Isotopes Using IBNI-1
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ABSTRACT
The interacting Boson model version one is used to study the nuclear

structure and the nuclear magnetic dipole matrix in order to study the
deformations that occurs during the vibrational, rotational & intrinsic motions
by calculating the matrix elements ofstates. The excited energy levels have been
studied for the ground state band oleven - even Gd (A = 140-160) isotiopes
which could be oscillated between the vibrational behaviour U(5) and the
rotational behaviour SU(3). The results show that this transitional region (Gap)
occurs between Gd(A=152-140) which takes the vibrational mode and Gd (A=
I 54- 160) which takes the rotational mode. The electric guadrupole moments of
rotation - vibration coupling in Gd (A = 140-160) have been calculated for p-g
band Qp, GiIr) and for y-g band Qo GiIe). The results show that the magnetic
dipole moment has clear effect on the nuclear structure of Gd isotopes and on
the Gap, which have been studied by using interacting boson model depending
on the unitary group U(6) and by using the protons neutrons interacrion tkough
the valence nucleons.
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ABTRACT
In this research a mathematical model has been developed to estimate

the hourly values ofsolar radiation incident on tilted and vertical surfaces with
different orientations as well as on the horizontal surfaces. The model is based
on the daily values of global solar radiation which is recorded by most
meteorological stations. To test this model, a measuring systems was
constructed at the Energy and Environment Research center it ai-ruairiyut, -
Baghdad to measure the global solu radiation incident on vertical surfaces
facing eight diferent orientation for a period ofone year. A comparison were
performed between measured and estimated values. The results showed that
there is a good agreement for horizontal surfaces while lor vertical surfaces
there was little discrepanry and it depends on the surface orientation and time of
the year.
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