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The role of variable temperatures and LPS in vitro on
IL-8 production by PBLs

Ayaid,K.Zgair Baghdad University-College of Science - Dep. Of Biology

Meroj,A.J. Mustansiriya University-College of Science - Dep. Of Biology

Fatin,M.S. Central Public Health Laboratory.
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Abstract

The concentration of IL-8 produced by peripheral blood leukocytes (PBLs)

has been measured in vitro by using ELISA. , these cells have been collected

frorn healthy donors, and it's cultures exposed to variable temperatures, 35oC,

37oC, 40oC, in presence and absence of Lipopolysaccharide (LPS) (as

stimulator for IL-8 production) at variable times , (Zero ,20 h,23h, 43h,and

45h ) .This study revealed that there is an inverse relation - ship between

temperatur., und IL-8 concentration in comparison with 37"C as a control in

the absence of LPS and relative different was found in presence of LPS. The

high concentrations of IL-8 were found at 35'C in presence and absence of
LpS and this increase still at all times. At37"Cthe same thing was found but

the concentration of IL-8 were less than at 35oC and the concentration of IL-8

still high something at all times. But at 40oC the decrease of IL-8

concentiation rvas ditected in absence of LPS but in presence of LPS the

sharp high of IL-8 concentration was found at 23h but after this time the

concent.ation of IL-8 was decrease to low level. From this study we found

related effect between 40 oC and LPS. Therefore increasing of IL-8 at

beginning is very important in chemoattractic of irnmune cells and stimulate

ofiellulai irnmunity bur if IL-8 is still high the inflammation will happen so

the decreasing of IL-8 will prevent that therefore the 40 oC and LPS is a very

good state of inrmune response with little injury.
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Introduction:

Chemokines are the Chemoattractive cytokines Interleukin-8 (lL-8) is one of
the rnost important chemokines and it is a potent chemoattractant and
activator of neutrophils ( l, 2).lL-8 is produced by a wide variety of cells
including endothelial cells, epithelial cells,Mesangial cells, Microglial cells,
Amnion, neutrophils, T-cells and Mononuclear phagocytes(3,4,5). Besides
the effect of IL-S on neutrophils it is a potent chemoattractant and activator
of T-cells (6).Systemic administration of Lipopolysaccharide (LPS)(an
integral outer membrane component of Gram- negative bacteria) in
experirnental animals lead to pathophysiological changes similar to the
human septic shock syndrome, which systemic responses to several bacterial
infections are resulting in high mortality. The toxic effect of endotoxin is
exerted through the generation of endogenous proinflarnmatory cytokines.
Systerrric exposure to bacterial endotoxin initiates a rapid, coordinated
recruitment of neutrophils, monocytes, macrophages and T- cells into
specific host tissue (7, S).The infiltration and activation of inflammatory
leukocytes together with overproduction of proinflammatory mediators that
initiates the tissue damage and products multiple organ failure. The
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production of IL-8 is very important for chemotactic of immune response

tells ( Antigen presenting cells) but increase of IL-8 production and for long

time produ-e an inflammation phenomenon (6).Interleukin-8 production

o..r.i after exposure to inflammatory stimulations such as bacterial

endotoxin (LPS) or proinflammatory cytokines IL-1,Turner Necrosis Factor

alpha TNFa (7, g).Many diverse forms of acute and chronic inflammatory

disease are characterized by the local accumulation of inflarnmatory cells,

including neutrophils and lymphocytes.Il-8 besides its benefits in immune

..rponr.- it is piays a role in the pathogenesity of various intlammatory

dislases (8).lt level is often correlated r,vith pathology severity and\or disease

out conte ( 10, I 1). Injection of LPS produces fever after 60 - 90 minutes and

this phenomenon (fever) play an important role in the t-rrst step of immune

response , so solne benefiiiai effects of fever on the control of infection in a

ferv instances , for example antibody production and T- cell proliferation are

more efficient at higher body temperature that at normal level ( 12, 13 ) ' But

the role of LPS *d t.rperature together on IL-8 production (lmmune

response) and initiation of inflammation are still unclear and that is our goal

from this study.

Material and methods:

1. Preparation of human peripheral blood leukocytes (PBLs): Peripheral

blooa bufty coats from treatttry donors (five donors) rvere centrifuged

at 2000 .p- ISOO x g) for 5 min. Erythrocytes in the pellet were lysed

in sterile 0.83 %Nrt+ct solution for 3 min. at room temperature and

PBLs were washed twice by centrifugation ( 500 x g fbr 5 min') in

phosphate buffered saline (PBS : 137 mM NaCl , 10 rnM Na2HPO4 ,

2.7 nMKCI and 1.8 mM KH2Po4 [ PH : 7.2) (14). The variability of

PBLs was measured by trypan blue dye exclusion test (15) and number

of pBLs was adjusted io 106 viable cells / ml with culture medium.

2. Preparation of culture medium: The medium that used rvas RPMI 1640

(sigma) supplemented with 10% fetal bovine serum' 20 mM HEPE,S

and2 mM L- glutamine.

3. Treatment of cells : Every donor PBLs suspension (106 PBLs/rnl) was

divided into many test tubes and these test tubes divided into trvo

groups, group A, and group B. First group supplemented with I p/ml of
LpSiO iZZ,^SS Difco, Betroit Mich.) and group B did not supplement

with LPS. Every group divided into three subgroup of tubes.{he first

subgroups incubaied at 35oC, second subgroups incubated at 37"C as a

conirol group and third subgroups incubated at 40oC after that the
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supernatants were collected from all tubes by centrifugation at 500 x g
/10 min. at l- Zero time . 2- 20 h. 3- 23 h. 4- 43h. 5- 45 h. the
supernatants were stored at -20 oC.

4. Detection of IL-8: IL-8 level was measured by using human cytokine
immunoassay kit (Bachman coulter, Marseille Cedex 9, France)
according to the manufacturer's protocol (ELISA).

5. Statistical analysis: t- test was perfonned.

Results and Discussion:

The concentration of tL-8 in vitro was measured in test tubes in a variable
temperature increase in concentration of IL-8 at 35"C after variable times
were found in comparison with control (37"C) rvhile there is decrease in the
concentration of IL-8 at 40oC after variable times in comparison with control
(37 "C after variable times) table - I -

Table I - The concentrations of IL-8 pglml for variable ternperatures in -
Itiole times of cultlllu e tirnes ol culture.

Temperature Atter 20 h After 23 h. After 43 h. Atter 45 h。

35°C
135.4

±6.5

P<0.Ol

146.7

±8.3

P<0.Ol

109

±9.4

Pく 0.05

100.2

±7.5

P<0.05

37',C
( as a control)

122

土10.5

106

±9.1

97
士 l L3

85

±8.8

40°C
30

±6.9

p<0.01

10。9

±5.4

P<0.Ol

18.7

±7.1

P<0.01

4.l

±3.0

P<0.Ol

pg: Picogram.

Similar results were fbund when the concentration of IL-S was detected at
350C in presence of I prg/ml LPS but increase in concentration of IL-8 after
20h (400C +LPS)and the concentration was declined gradually within the
time of incubation (23h and 43h and 45h ),table-2-.

4
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Table -2- The concentrations of IL-8 (pglml) at variable temperature with
LPS, at variable times.

Temperature After 20 h. ARer23 h. Ater43 h. ARer45 h.

35°Ctt LPS

140.5

士 15.|

p<0.05

148.2

土14.9

p<0.05

147

土!2.9

NS

147.6

12.2

P<0.04

37°C+LPS
(aS a COnti・ ol)

３０

‐６
．

土

l10

±12.4

143.8

土17.2

128.5

土 14.4

40°C tt LPS

150.9

± 15.4

p<0.Ol

90.2

士‖ .5

P<0.Ol

85.3

土12.3

P<0.Ol

55
■9.8

P<0.Ol

６。

４０

２０

００

８０

６０

４０

２０

０
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Figure-l- Comparisons of IL-8 concentrations between presence and

absence of (LPS) in variable temperatures at variable times. A: In 35oC, B: In

37oC, C: ln'10oC

There was not any different in concentration of IL-8 at 350C and 350C +LPS

except at 45h, figure ( I -A).The above figures show that there is no effect for
the presence of LPS on IL-8 production < 37 oC except after 43 hr incubation

and in little pit. While the effect of 40oC temperature to be immediately after

treatment with LPS and up to20 hr. of incubation with sharp elevated of IL-8
concentration and sharp decline in IL-8 concentration was found after this

time, though it follows the same manner in decline as in the absence of the

induce (LPS) but the level of elevation and decline were variable. figure
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(1).After comparison all concentrations of IL-8 with concentration of IL-8 at

:/C (^r contiol ).we found increase in concentration of lL-8 at 350 C and

:SoC i LPS or ali times when compared these results with result of 370C (as

a control).we found decrease in concentration of IL-8 at 400C +LPS for all

times ( except concentration of IL-8 at 400C +LPS at 20 only) when

compared these iesults with result of 370C for all times, Figure (2),and also

we d-etected increase in concentration of IL-8 for all times at 37oC+LPS when

compared with results of 370C as control Figure(2).

-c- 150('
4- 37'C(control)
- -a- - .to.c
--.}- 35"(:+LPS+ 3z"c*LPs- 'a' ' +o.c+LPs

Times (hours )

Figure-2- Compression between the concentrations of IL-8 in all states with
control group (37'C).

Many investigators showed that PBLs have high ability to produces IL-8 and

others investigators found LPS play an important role in secretion of IL-8
from PBLs ( l6). Two important proteins that recognize LPS are LPS binding
protein (LBP) and soluble cluster of differentiation l4 (CD14). These

proteins each can or complex with LPS and these complexes very efficiently
recognized by specialized surface receptors on neutrophils, monocytes and

many other hunran cell types. The interaction of these LPS cornplexes with at

least one special of receptor, called Toll-like receptors (TLRs), (there are at

least ten different TLRs are known in human, among them there is TLRs-4
which expressed selectively on monocytes and other immune cetls) Soluble

CDl4 and membrane CDl4, the last is an important receptor of LPS on
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macrophages and neutrophils (17, 18), but the direct binding of LPS to CDl4
is minimal and presence of LBP accelerates binding ( l9). The binding of
LBP on these receptors will transmit signals into the cells which can lead to
powerfulphysiological changes in the host for example, LPS binding induces

many types of cells to secretes various cytokines (TNFo,, lL-1, lL-6 , and IL-
8) which in turn trigger wide of innate and acquired immune phenomena(17,
20) . Other study was suggested that LPS induces IL-8 gene activation in
monocytes (16).The activation of un stirnulated cells by LPS or

prointlammatory cytokines (ll--l, TNFu and Il-6 ) induces the

phosphorylation and degradation of inhibitory proteins termed ( kB) and

activation of nuclear factor xB ( NF-xB) and last will bind with IL-8
promoter that will increase IL-8 secretion (21 ,22). All that agree with our

results we have documented that LPS stimulate PBLs to produces II -8 when

compared these results with the concentration of IL-8 at the same

temperature Figure ( I ). But from our study we found that the low
temperature (35"C) effect more than 40oC for stimulating PBLs to product

IL-8 that is meaning 35'C affect more than 40"C to produces inflammation

because high concentration of IL-8 accumulated for long time will produce

inflammation at the special sites and other pathological phenomenon. (8, 10,

ll, 23). We can suggest, fever may play a role in decrease the inflammation
phenomenon in tissue. but we found LPS stimulates the production of IL-S at

variable temperatures except 40oC in this temperature (4O.C+LPS) elevated

of IL-8 was found at beginning but after 23 h we found decrease in IL-8
concentration that is a good state in the body because the elevation at

beginning that play an important role in chemoatractic effect on cellular
immune responses and that very important to defeat the pathogenic agents,

but the decrease of IL-8 after that is very good because that will prevent

inflammation to occur From this study we can conclude that high

temperature (40'C) is very good state to help the body to overcome on the

pathogenic agents with little injure and the temperature (40"C) with LPS play

a modulator of IL-8 actions .

●
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ABSTRACT

In this study, the presence of Entamoeba histolytica cysts was
investigated in ten wells for consumption in Har,vler city, ten percent were
positive for E. histol.v"tica

The presence of total coliform and Escherichia coliwas investigated
in 158 wells for consumption in Hawler city. Of 158 study wells, more '
than eighteen percent were positive for total coliform, more than three
percent were positive for E. coli.

High Positive rank correlation coefficient was found between total
colitorm and E. coli. There was no statistically significant difference
between the quarters of Hawler city when comparing the E. coli
concentrations.

Therefore, it was possible to notice that the septic tanks were located
close to the wells, exposing them to risk of contamination. Because of .
these results and observations, efficient disinfecting practices and
groundwater monitoring are recommended.
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INTRODUCTION

There are more than 500 drilled wells spread over the entire city
(Hawler), some of them are serving private factories, hospitals,
educational and technical institlute, the remaining wells supply about
74500 m'd. of water (1).

Entantoeba histolytica infects hundreds of millions of people per
year. While most individuals remain asymptomatic, perpetuating the
natural cycle of the organism through faecal excretion of infective cysts,
an important minority will suffer the severe morbidity associated with
invasive disease (approximately 50 million) (2).

The cyst is the primary reason for the extensive prevalence of the

infection throughout the world because it moves from one person to
another through faecal contamination of water and vegetables or direct
faecal-oral contact (3 ).

Coliforms are the indicator organisms of choice for testing biological
contamination in water supplies.

The family Enterobacteriaceae includes many genera (4). Sorne of
the total coliforrn species may be pathogenic, although most are not. The
Escherichia coli species appears to be most representative of faecal

contamination (5).
E. coli typically are not disease causing (pathogenic) bacteria, but

can be correlated to the presence of human enteric pathogens and can be

used as a measure of water safety for recreational contact (6). If E. coli
bacteria are found in water, there should be an immediate concern that the

water may be carrying disease-causing organisms (5).
The current study aimed to determine the occurrence of E.

histolytica cysts, total coliform and E. coli group of organisms that
indicates the presence of faecal contamination, such as the bacterial
group's thermotolerant coliforms or E. coli. Hence, they only infer that
pathogens may be present. E. coli, E. histolytica cysts presence indicates
direct pollution of the water source and renders it unfit unless adequate

treatment is applied
●
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MATERIALS AND METHODS

Sarnples for the total coliforrn and E. coli were collected from 4
April 2005 through l8 July 2005, while samples for the E histolytica were
collected during July 2005.

Groundwater sarnples (4L) were collected from l0 wells (six wells
located in the norlheast region and the other four wells located in the
southeast region of Hawler city for the detection of E. histolytica.
Sampling, concentration and determination of the E. histoll'tica cyst and/
or trophozoites were performed by a modified method (7).

158 water samples were collected from the rvells of Hawler city. All
the sarnples were collected in sterile glass bottles. Total coliform assay are
done by modified Multiple-Tube Technique (7) using Durham tubes and
MacConkey broth and incubated at(35-37 "C) for 48 hours. The evidence
of faecal contamination in wells was verified through detection of E.coli
by modified Multiple-Tube Technique (7) using MacConkey agar and
incubated at (44-45'C) for 24 hours. Concentrations oftotal coliform and
E.coli are expressed as Most Probable Number (MPN) per 100 ml.

The Spearman's rank correlation coefficient r. between total
coliform and E. coli was calculated using this formula

6-Y" ./ra_.t=t t
t.-t---' n(n'-1)

Where d, = r., - r,,is the difference in the rank of X, and l', .

Where ,? is the number of pairs of variables (8).

With n = number of samples. X, : Total coliform concentrations. ), :

E. c o I i concentrations.

RESULTS AND DISCUSSION

The manner of disposal of human wastes in a given area is the most
important factor in the epidemiology of E. histolytica. Transmission
depends heavily on contaminated food and water. Filth flies, particularly
Musca domestica., and cockroach also are important mechanical vectors of
cysts. Their sticky, bristly appendages can easily carry cysts from a fresh
stool to the dinner table, and the habit of the housefly of vomiting and
defecating while feeding is an important means of transmission. Polluted
water supplies, such as wells, ditches, and springs are common source of

t2
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infection. There have been instances of careless plumbing, in which

sanitary drains were connected to freshwater pipes with resultant

epidemics (9).
The presence of E. histolytica cysts andl or trophozoites was

detected in just one well sample (10%) (Table 1). Hehninths and protozoa

are rernoved efficiently through physical filtration in the soil and it is
unlikely they u'ill pollute groundwater (10).

The positive result obtained from one well suggest possible risk for

contamination of groundwater. According to the World Health

Organization the nearness of septic tanks and wells is the major cause of
infant lrortality (11).The result support that there is a potential risk of
waterborne disease to the community, once they consume the water,

without boiling it.
Asyrnptomatic cyst passers are the main source of coutamination and

may be 
-responsible 

for severe epidemic outbreaks where sewage leaks

into the w,ater supply or breakdown of sanitary discipline occurs (4).

Faecal contaminatlon of drinking water is a major source of amebiasis,

although the oral-faecal route and consumption of uncooked vegetables

are important. Plumbing defects involving cross-connections between

sewer and water lines, back-siphon-age from toilets, drainage from

defective sewer lines over an open water cooler, and leaking low-pressure

water lines submerged in wastewater have caused disease outbreaks' E'

histobttica occurs in wastewater in low densities (7)'

The rnaxilnum total coliforrn concentration reported during the study

was 16< MPN/100 mL at three wells (Table 2).The tnaxitnum E- coli

observation was l6 MPN/|00 mL at one well (Table 3). 18.98734 percent

of all samples were reported total coliform positive (Table 2)'3'164557

percent oi all samples were E. coli positive (Table 3). Values and

percentages for total coliform and E. coli for the wells are shown in table 2

and 3 resPectivelY-
Positive correlation was found with the high rank correlation

coefficient betrveen total coliform and E. coli (r- 0.999167). Data from

the ANOVA performed on concentrations of E. coli in some wells of

Hawler city ihowed no significant difference between the quarters

(P-0.05) as shown in table 4.

Studies have shown that (E. coli) is the most specific indicator of

contamination by faecal material from warrn-bloodecl anirnals and is

present in the f'eces of warm-blooded animals (12, 13).

These results, which indicate that total colifornr, were detected in

wells water is agreed with (1, 14). (1) found that the results of MPN for

total coliforms revealed that 2.85% of the water sarnples were

unsatisfactory for drinking purpose (according to the current standards of

MOH), whiie the ...uir1ng 97.15% of the studied samples were

●

13



Faeca I Co nta m i na tio n', s Occu rrence of So m e wel ls *ii:'l 
flilllToo r_Ar_Deen

satisfactory. Whereas 12.85o/o of all studied sites show growth of coliform
bacteria and the remaining 87.15% showed no growth or no detection
(The MPN of total coliform bacteria revealed a range from non-detectable
values in most of the studied samples to 16 MPN/100 rnl at two sites).
However, the percentage of total coliform in wells water samples he found
was lower than that in the present study and this rna1, be because of
seasonal effects on his study. Results of (15, l6) rvithin Hawler area well
waters came with agreement with the results of ( I ).

In the United States, (17) observed that total coliforrn bacteria were
found in water frorn 62 percent (48 of 78) of the wells and E. colibacteria
were found in water from l0 percent of the wells. Seventeen percent of the
samples that were positive for total coliform also rvere positive for E. coli.

The potential sources of coliform contamination of these wells might
be due to: subsurface sewage disposal systems such as septic tanks and
drain fields (that were closer to the location of these wells), leaking
municipal sewer lines (which is a well known problem in Hawler city),
and solid disposal areas, (la) in Hawler city, and (lg) in ldaho, United
States. On the other hand, most of the contaminated u,ells were relatively
shallow wells, and seem to lie in close proximity to subsurface sewage
disposal drain fields and municipal sewer lines (18).

These results which indicate that E. coli were detected in wells water
is agreed with the results reported by (1) who isolated E. c'oliduring the
entire period of his investigation on some wells within Harvler city. E. coli
have been isolated from ground water by many authors: (lg-22).

The study results seem to be in accordance with that reported by ( la)
who found a strong positive correlation between coliform and E. coli.

Moreover, (23) conducted a study of assessing bacterial
contamination of ground water supply in prairie, usA, and evaluate the
potential contamination sources, weather subsurface sewage disposal was
the source of contamination or not. In addition, he found that the most
likely cause of bacteria contamination in ground water was the influence
frorn subsurface sewage disposal systems.

Moreover, (24) conduct a study on bacterial and viral contamination
of groundwater from on-site sewage treatntent systems in Carolina, United
States, and they observed that on-site septic-tank-soil absorption systems
have contaminated ground waters with enteric viruses, and other
pathogens leading to drinking water outbreaks.

Liquid-waste discharge onto soil initiates solute and microbe
movement that follows natural water drainage patterns and may
contaminate ground water. Human consumption of water containing
intestinal pathogens may spread disease. Therefore, it is critical to
maintain the quality of our lakes and strcams by keepin_e them free of
intestinal pathogens and excess nutrients associated *ith ruastewater (25).

14



Al-Mustansiriya J. Sci Vol.17,No。 2,2006

Table l. Results of detection of Entamoeba histolytica cyst in wells
samples.

En tanto eb a his tolyt i ca
Samples

Wells

Mantikawa 3

Mantikawa I

Muhandesseen 1

Sirwan 2

Shorsh 6
Shorsh 1

Shorsh 5

Shorsh 16

Shorsh 4
Shorsh 2

Ａ

Ａ

Ａ

Ａ

Ａ

Ｐ

Ａ

Ａ

Ａ

Ａ

A - Absence
P - Presence

Table.2. The perc_entages o-f total colifo-rm in sorne Hawler-Wells samples.

Total coliform

(MPN/100興り
Number of Positives* 0/O Positive**

2.2

5.1

9。2

16

16<

７

４

８

８

３

4.43038

2.531646

5.063291

5.063291

1.898734

Total

*Number of Positives:Number of positive wens with its concentration of

total coliform(MPN/100 ml)。
**0/O Positive:Percentage ofpositive、 vells with this concentration oftotal

coHbrm. The O/O Positive wens for total colifornl was calculated using

this forn■ ula

O/O Positive ofwells with this concentration oftotal colibrnl=Σ二×100
4

Where: Σ l'6′  is the number of positive samples、 vith this concentration

of total coliforrn, 4 =number of samples.For example,there、 vere seven

sainples with Total coHform of 2.2ヽ 4PN/100 rni from 158 water samples,

30 18.98734
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which mean o% Positive of wells with 2.2 MPN/100 ml concentration of

total coliform: 7 ,100: 4.43038%
158

Table 3. The percentages of E. coli in some Hawler Wells samples.

E σο′′
Number ofPositives*      0/O Positive**

(MPN/100mり
2.2            3 1.898734

0.632911

0.632911

5.1

16

Total 3.164557

*Number of Positives:Number of positive weHs、 vith its concentl・ation of

E εο′′(MPN/100 ml).
**%Positive:Percentage of positive wens with this concentration of」里

εο′′。

The O/O Positive wens fbr E.θ 。′′、vas calculated using this fonllula

%Positive ofwells with this concentration ofE.ε ο′′=Σ二×100
′

Where: Σ :χ′ is the number of positive salnples、 vith this concentration

ofE.εο′ノ, ′ =number ofsamples.For example,there、 ′ere three samples

with E εο′′of 2.2 MIPN/100 mi from 158 water samples,which mean%
2.2 MPN/100 rnl concentration of E.θ ο′′ =Positive of wens with

3 
×100==1.898734%

158

Table 4. ANOVA analysis for concentrations of E. cctli in some wells
between the quarters of Hawler city.

F         F
S.0。 V    d.f    So S     MoS  (Calculated)(Tabulated)

:::I::n     39    38.88498  0。
997051   0.365558     1.4952

出   [:1      120    327.2975  2.727479
Tota1        159    366。 1824

16
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Abstract:
The physical parameters of Schiff bases as donor molecules derived

from salicyladehyde and their (CT) complexes with various electron

acceptors as o - CA, p - CA, DDQ, DFB AND TCNE in methylene chloride
solvent have estimated from the electronic spectra at wavelengths of
maximum absorptions of the CT complexes by applying Benesi - Hildbrand
equation for 1:1 (CT) complexes. The study has also involved precipitation

r of the molecular CT complexes. Complexes of I, II, III and V with o - CA
and DDQ in benzene solvent, These CT complexes were identified by their
IR spectrum, melting points and dark colours, and were studied by UV -
visible spectrophotornetry in crichioro dichloro methane solvent.

:ir.a)tiJl

afi-Lll eir.i, rc,ly di"';l (CT) alJJl Jti:jl slriJ i-,it i-l-r: J..,--Jl l- .j i

r (TCNE,DFB,DDQ,p- ai--i'lJ ..:)..,ii-,,^ll 
"';"+ C- ajil ilal l5 qta;:luul d'"

crlr-iJl i-::!yll d)l-l-'-ll gbn uL"- i ...,Eyr-.rrls dts .+u d CA,o-CA)

- ,'*i iJrlr- al$.i-L' u-l.i)tl a+_r J:t ,,Jci * 6)..rii.,^llj rtl3s! .:llSl ,JJSi^ll

o\ q Ur.+.r+*,-r, i*,|-,,r i l-o!.(.r.olr: ,Jlrii.".) l'1 a-r*i. aj,S3^ll crl-riJl sl-.,;rrL

e-,J uH-+l .-rlu ,"J DDQ,CA iLil,*ll 6^ ( V,III,II,I ) .j^i :cly ,.;"*J crl'riiJl

fuJs3^il .tl-dNll Jl.g.-iYl &L_2r3 elJ,..ll .',-', L.iYl .il+ti il"-l-* crlrill o:a ola.1i..,13

.r+'.^iiJl .9y a;!l . irL lt-,l.5,., ..,llyr-,rls et$ .+.../ Wt+Li i-l;:3 ai.Hl

Introduction:
Previously, very limited non extensive work has been done on the (CT)

complexes of several Schiff bases as electron donors with p - CA (2,3,5,6-
tetrachloro-1,4-benzoquinone), DDQ (2,3 - dichloro - 5,6 - dicyano - 1,4-
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benzoquinone), DFB (3,5 difluoro benzaldehyde) and TCNE
(teracyanoethy'lene) are some acceptors are used as an electron acceptors with
differentx SchifTbases derived from p- N,N - dimethylamino aniline (l'a) 

, B -
Keto Schiff bases 

(5), 
and those derived from ninhy'drine 

(6).

The equilibrium constants and the extinction coefficier-rts of the (CT)
complexes, also the ionization potentials of Schiff bases and some physical
paranreters of the acceptors were calculated. The absorption spectra of Schiff
bases have been reported in the literature(a-8).

In this rvork the physical parameters of the (CT) complexes of five
Schiff bases derived from salicylaldehyde and some aromatic arnines as

electron donors with five electron acceptors in methylene chloride were

calculated from their electronic spectra using Benesi- Hildbrand equation for
l: I (CT) complexes 

(e) when [D] ,, [A], also the study included precipitated
and identified of some their (CT) complexes.

Experimental:
A-Preparation of (CT) complexes solution.

Schiff bases, which are used throughout this work, were prepared and

purified using the procedures described in the literature. The five acceptors p

- CA, o - CA, DDQ, DFB and TCNE and methylene chloride u'ere of Fluka.
The (CT) cornplexes of salicylidene Schiff bases have been investigated with
acceptors (Scheme I) spectrometrically in methylene chloride. The
concentration of any acceptors was kept constant in all measurement and the
concentration of Schiff bases were variable in every' set of solution and was

much greater than the initiul concentration of the acceptor. The
measurements of the optical densities from the electronic spectra of (CT)
complexes of drnax have been recorded by double beam Hitachi - UV - 2000
spectrophotometers, using a quartz solution cell of 1.0 cm path length.

B- Precipitation of (CT) complexes.
Shciff bases (I, [I, III, IV and V) were used in preparation of (CT)

complexes with o-CA and DDQ acceptors. The precipitation of (CT)
complexes were carried out by mixing of l:l molar quantities of Sciff base

and acceptors in benzene solvent(ll).
These cornplexes were characterized by IR spectrum (recorded on a

PYE unicam SP33-100 spectrophotometer), melting points, dark colours and
were studied b1' UV - visible spectrophotometry in methylene chloride.
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Results and Discussion:
1- (CT) complexes solution.

The solution of all complexes are obyed Benesi Hiladbrands
equation 

(e) (equation I) for (CT) iomplexes of ratios I : I donor - acceptor.
([Au] .11O. Dcr): (1/K61 . 6oo). (l/[Dg]) + (l / 6ao) ....(l)

Equation (1) was used to calculate the molar extinction coefficients
(6or) and equilibrium constants (IQ.r) of the (CT) complexes.

[,{6] and [De] are the initial concentration of the electron acceptor and
Schiff bases electron donor respectively, I is the cell path length, O-D11 the
optical density of the (CT) complexes at l.max, Table (l).

The plot of ([4.6] | lO. D61) vs. (1 / [D0]) gives a straight line of slope
-- (1 lKcr . e,1p) and Intercept : (l l6ap), (Figure 1, 2).

Equation (2) was used to calculate the equilibriunr constant KCT
Kcr = Intercept / slope : (I I taill(l / Kcr. 6no) .....(2)
From Table (2), the value of (K61) show that the stability of the charge -
transfer complexes in crease in the electron donating groups and decrease in
the presence of with drawing groups, frorn the values of K61 we can order the
ability of acceptance of the acceptors p - CA, o - CA, DDQ, DFB and TCNE
in crease as follows:

o - CA > DDQ > DFB > p - CA > TCNE
The absorption band in the electronic spectra of the (CT) complexes

showed that the l"max appeared in the range (510 - 566) nm, Table (2).
The ionization Potentials (Ip) of Sciff bases and the dissociation

energy of the excited state (W) of their (CT) cornplexes were Calculated
using equation (3):

hu.r:[p EA-W ....(3)
Table (3) represents the values of (Ip) of Schiff bases and the value of

the (CT) complexes. The results of (Ip) and (W) of Schiff bases with p - CA
acceptor (8.83 + 0.03 ev) and (4.70 + 0.01 ev ) are in good agreements with
value which obtained from (CT) complexes of B-Keto Schiff bases and the
Schiff bases derived fi'om 1,3 - diamino -2- propanol with p - CA "'.

The value of (lp) and (W) of these Schiff base with DDQ and DFB
acceptors (8.54 + 0.05 ev) and (4.70 +0.01 ev) agree with values of (lp) and
(W) of different Schiff bases with DDQ (2'5'6) 

and DFB (r2).

This indicates that the Chemical nature of the excited state of (CT)
complexes betlveen the Schiff bases and acceptors are very sirnilar to each
other.

Table (4) shows the Physical parameters of the acceptors in methylene
chloride, which are calculated using equations (4) and (5; tt:-t+t.

t

つ
４
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hucr : a.Ip + b .......(4)
hucr: Ip - C' +(Cz llp- Cr ).......(5)

The parameters (a), (b), (C1) and (C2) are constants for a certain
acceptors.

2- Precipitation of (CT) complexes.
Table (5) shows the melting points, colours of Schiff bases (I, [I, III,

and IV) and o - CA, DDQ acceptors and of the (CT) conrplexes. Table (6,7)
shows the main in bands of (CT) complexes adisply Shiftted in position, such
as C : C, C - C band of acceptors are shifted to lorver frequency (3) 

about
(5cm'r) of C : C and (15-30) cm-r of C - C and the C = N bands of Schiff
bases are shifted to lower frequency about (10- 25) cm-r and the C: N band
of DDQ exhibit shifted to lower frequency about ( l0 cm-'), all these shifts in
the important bands indicating n -> n* electron transfer (formation (CT)
complexes).

Figure (3) show the typical electronic spectrum of the precipitate of
(CT) complexes of one complexes show absorption band above 500 nm and
don't appeared in the electronic spectrum of original components (Schiff base
and acceptors). These absorption bands were like absorption band of the
solution of Schiff bases and acceptor, (Table 1,2). This band referred to the
precipitation of the (CT) complexes. From all the results in Table (2,3,5,6,7)
and the electronic spectrums of the (CT) complexes, we conclude the (CT)
complexes and would be formulated as follows:

Scheme (l)
Shows names and structures of Schiff bases and acceptors:

Schiff bases acceptors

--oH/=\ ^ 2,3,5,6 - tetrachloro - 1,4- benzoquinone (p-CA)

(jl ca=r-\p)lK I,R :oCz Hs 2,3,4,5 -retrachloro-|,2
' b.nroquinone (o-CA)

2,3-dichloro-5,6-dicyno- 1,4-benzoquinone (DDQ)
3, 5-difl ourobenzaldehyde (DFB )
Tetracyano ethyene (TCNE)

II,R:N02
III,R:BT
IV,R:CH3
V,R:H

う
´
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Scheme (2)

X=‐OC2H5、 ‐N02・ ‐CH3.‐ H

IH

〔〔〕〕〔:H=N ―〈○〉一Y

Y=‐oc2H5

Table(1)
‐
          The absorption bands and colours for compounds I,II,III,IV and V,

and ofthe acceptors(o― CA,p¨CA,DDQ,DFB and TCNE)in
dichloromethane

Schiff

base

λmax/mm
(ε/m2。 mOl‐

1) Colour Acceptor
λmax/mm

(ε/m2.m01‐
1) Colour

I

403   271   250

(11)10) (1()90)(1()50)
Yellow p―CA

389     300

(2330)  (15740)
Yellow

387   268   251

(1760)(1330)(1210)
Green DDQ

357 280   238

(30) (400)(370) Yellow

III
371   277  247

(1430)(1350)(1210)
Yellow TCNE

360

(2340)

０

５

１
）

つ
´

９
″

５

）

Colourless

IV
382  269   252

(1500)(11()0)(1()60)
Yellow DFB

286      250

(1170)  (1200)
Colourless

V
381   269     251

(1610)(1360)(1240)
Green o―CA

465     286

(1200)    (1170)
Red

,
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Table (2)

The molar extinction coefficient (661), 1",", and equilibrium constant (K61) ofthe CT complexes with dilferent acceptors

in CHzClz

No. of
compd.

P.CA o-CA DDO DFB TCNE
rr", 6c, KcT Iro* 6cr KcT I.r* εcT KcT rrr* 6cr KcT r,,r, CcT Kcr

5r8 (74 171 567 1660 391 562 694 320 530 s00 669 520 90 119

525 ( l 440) つ

´ 565 120 2860 537 107 676 52s 106 710 515 2381 37

III
515 (820) 177 565 376 99 561 270 202 515 1310 43 515 794 39

IV
5t2 (7e2) 335 565 3760 306 556 389 284 510 330 323 510 5s0 96

V
528 (r r88) 47 568 5880 r05 562 2700 273 52s 395 82 520 1200 127

1,r,,*/nm f1.'1./m'.nrol-' Kc1./dnrr.mol

24
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Table (4)
The nhvsica rameters of the acceptots ro ne

Acceptor EA/eV alev b/ev

p‐CA 1.37 0。89 -5。 13

DDQ 1.93 0,7 ‐3.86

DFB 1.359 0。89 -5。 121

TCNE 2.20 0.83 ‐4.42

o―CA 1.55 0。73 -3。 94

Al-Mustansiriya J. Sci Vol.17,No.2,2006

in dichlorometha

Table(5)

Represents the inelting points and colouns of Schiff bases I,II,III,IV
n■ V an』 ハFn_r△ ●nA nn∩ Яnd nffhe CT comDleXeS A.B.C.D and E

Main IR bands ofthe CT cOm xes of o-CA

and V and of o-CA and DDQ, and of the CT complexes A, B, C' D an

ｒ

ｅｓ

Ｓｃｈ

』
m.p/co colour Acceptors m.pc° colour Complexcs m.p/co Colour

I 93 Yellow o¨CA ，

“
Red A 105-109 Brorvn

154‐ 156 Orange B 165‐ 170 Black

90-92 Green C 127 Brown

lV Yellow D 105‐ 107 Black

l

ハ
ソ Yellow DDQ 200‐ 202 Brorvn E フ

´
りarK DrOヽ V

Table(6)

Wave Number cm

Donor Part Acceptor Part

1110-910*

1110‐ 905

1110-895

1105‐ 900

* Original ComPonents

25
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n of CT complex of
Wave Number cm-l

Donor⊇at Acceptor part
No。 C=N C=N C=0 C=C C―C

E
1660*

1580
2225*
2215

1685*

1670
1560*

1080-920*

1050-915
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Table (7)
ⅣIain IR bands

* Original Components

0    0.2   0.4   0.6   0.8    1

1′[DI x10 m。 |。dm

Figure(1)ApplicatiOn of Benesi_Hildebrand's equatiOn for CT complex

Of p― CA+Ⅱ I

KI「 =177 dm3.mOl‐ l  
εcT=820m2.mOl‐

l   
λma、 =515 nm

９０

７５

６０

４５

３。

１５

０

Ｅ
「
。
ち

Ｅ

ｏ
ｒ
ｘ
Ｏ
．０
ヽ
Ｆ
』

E
0

0
E
O

X
0
0

≦

40

32

24

16

8

0

0

02   o4   0.6   08    1    12

1ノ [D]xlo mOI.dm

Figlョ re(2)ApplicatiOn of Benesi― Hildebrand's equation for CT cOmplex

Kげ 335 dmim♂ ε躍み驚猟♂ λlllax=引 2nm
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Figure(3)

Shows the electronic spectrum ofthe precipitate of CT COmplex of

(DDQ+I)in CH2C12
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Synthesis of New lr3r4-Thiadiazole Derivatives

Redha I. Al-Bayati, Fouad M. Said and Araa AL-Juboori
Department of Chemistry, College of Science, Al-Mustansiriya
University, Baghdad, Iraq

20061 6125 ;'!''.'tt c!+ 6,-,F 2006 15 Il0 :'"'irl drii erJt:

Abstract:
In this work, a series of N-acetyl-2-{[5-(3,4-bis(methylene)-2,5-

d i o xopyrro I i d i n e - 1 -y I ) - 1,3,4 -thiadiazol-2 -y I I -N' I c h I o ro ( s u b st i t u te d

phenyl) methyl] acetohydrazides (8-13) were prepared from the reaction
of the corresponding Schiff bases (2-7) with benzoyl chloride, which upon
refluxing with thiourea in absolute ethanol in the presence of K:CO3 for 4
hrs yielded the corresponding thiourease compounds ( 14- 19).

The synthesized compounds were confirmed by their IR and UV
spectral data.

:i.r.aDBJl

-(a+lii. .J +)-3 r4151\-2-J$-,1-N crl$y L). al^J*, -tr-bsl F '''-,'ll l- i
c.,t '' r-) rJ Flsl-N'-[J.--2-Jr;Llrl;13- 1 '3'4-(J"- I -.r.J::l+ J-srl 6112'5

r+-r:ls eQ-2);_,;El-i^Jl , i.'- rl-f .i)-cu: ar (13-8) il+ljl_.rr*r r4l-l Ji. ((J+.,9

srl r9_,11S r q+.Jr3 l+-,,_*_*l3l e- Olt^tt .J-ll.i.,)l ,/ k$J ::c .rL: Cl-r rL:>+Jt

.(19-14) ts1-tliJl ol-rS-.p c..,l^cL 4 ;r^l 1*:iJl pj;:..all

(UV, IR) 4:.,i;tll 6Jtll alri',..'t,6J":.-ll d..,t$-*,ll ,''' -'i'

Introduction:
Various derivatives of 1,3,4-thiadiazole have been shown

antitubercular, bacteriostatic, bactericidal, fungicidal and intiinflammatory
activities [-3]. Schiff bases have also been widely reported to be

biological versatile compounds having antifungal, herbicidal and plant
growth regulating properties [a-6]. This paper reports the synthesis of
some new heterocyclic colnpounds containing 1,3,4-thiadiazole rnoiety
frorn the reaction of some 1,3,4-thiadiazole systenr containing azomethine
(CH:N) moiety with benzoyl chloride. Subsequent reactions of these

products with thiourea afforded thioureas compounds.

●
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Experimental:
Melting points were determined in open capillary tubes on a

Gallenkamp MFB-600 melting point apparatus. IR spectra (KBr or film)
were recorded with a Pye-Unicam SP-300 spectrophotorneter. UV spectra
were recorded on Hitachi-U2000 spectrophotometer using absolute
ethanol as solvent.

Preparation of Schiff bases (2-7) l7l:
To a solution of {t5-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)-

1,3,4-thiadiazol-2-yllthio) acetic hydrazide (l) (0.01 rnole) in absolute
ethanol (30 rnl), the appropriate aromatic aldehydes or ketones (0.01
rnole) was added. The reaction mixture was refluxed for 3 hrs. The formed
precipitate after cooling was filtered off and recrystallized to give the title
compounds (2-7) (table I and 4).

Preparation Schiff N-acetyl-2{[5-(3,4-bis methylene)-2,5-dioxo
pyrroliden -1-yl)-1,3,4-thiadiazol-2-yll-N'-[chloro (substituted phenyl)
methyll acetohydrazides (8-13) [8] :
General method:

To an appropriate Schiff base (0.005 mole) in dry benzene (15 ml),
benzoyl chloride (0.005 mole) in dry benzene (20 ml) rvas added. The
mixture was refluxed for I hr., cooled filtered and recrystallized from
benzene (tables 2 and 5).

Preparation Schiff N-acetyl-2{[5-(3,4-bis methylene)-2,5-dioxo
pyrroliden -l-yl)-1,3,4-thiadiazol-2-yll-N'-[thioureas (substituted
phenyl) methyll acetohydrazides (la-19) [8]:
General method:

To an appropriate derivatives of (8-13) (0.005 mole), thiourea
(0.005 mole) and Na2CO3 (0.005 mole) in absolute ethanol (25 ml) were
added. The mixture was refluxed for 4 hrs., then cooled and filtered. The
filtrate was poured into crushed ice, the separated solid was collected and
recrystallized from appropriate solvent (tables 3 and 6).

Results & discussion:
Schiff bases (2-7) were prepared by condensation of { [5-( 1,3-dioxo-

1,3-dihydro-2H-isoindol-2-yll-1,3,4-thiadiazol-2-y'l) thio) acetic
hydrazide (l) with various aromatic aldehydes (m-O2N-C6H{CHO, p-Cl-
C6H4CHO, p-CH3O-CoH+CHO, p-HO-C6H4CHO) and aromatic ketones
(o-H2N-C6HICOCH3CHO, m-OzN-C6H{COCH3). Tire formation of these

ハ
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Schiff bases was indicated by the presence in their IR spectra of the
azomethine (CH:N) stretching at 1595-1630 cm'r cornbined with the
disappearance of the NH2 stretching band.

The reaction of Schiff bases (2-7) with benzoyl chloride and

subsequent reaction of above reaction products (8-13) rvith thiourea were

carried out as shown in scheme 1.

However, treatment of Schiff bases with benzoyl chloride results in

the forrnation of compounds (8-13) in which two groups (Cl and phCO)

were introduced in the sallte step of the reactiot-t. This reaction

was follo'*,ed by disappearance of absorption stretching bands

at 1595-1630.,r-,-' for (C:N) and appearance of new absorption bands at

1180- 1230 cm-r and 730-760 cffi-r, which were attributed to (C-N) and

(C-Cl) moieties respectively (table 5).

The reaction was followed the attack by the azomethine nitrogen at

the carbonyl group of the benzoyl chloride, displacing the chloride as

chloride anion and forming iminium cation. However, iminium cation was

unstable, so the Cl- attacked 
*N:C moiety and afforded more stable

covalently bonded compounds (8-13) (scheme 2).

Moreover, the reactions of acid chloride addition products (8-13)

with thiourea were resulted thioureas compounds ( 1 4-19). So, heating

colnpounds (8- l3) uncler reflux with thiourea in the presence of NazCOl

for 4 hrs. led to the nucleophilic substitution of Cl by *.*L:*,
and compounds were fbrmed through the mechanism shorvn in scheme 3.

These compounds (14-19) were confirmed by their IR spectra' New

doublet absorption bands 3200-3500 cm-r were attentively belonged to

NHz N-H functional stretching absorption bands moieties. Other

characteristic absorption bands in the region 620-640.,r-' .o,related to C-

S moiety. Moreover, 6C-Cl around 730-760 cm-' disappeared (table 6)'
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Table (l): Some physical properties of Schiff bases (2-7)

C
ll

0

岬
Ｎｏ．

Ｃ
Ar R mop.°C

Yield

%
Purification

solvent
Colour

つ

″
m~02N― C6H4 H 108‐ 110 60 Ethanol VVhite

3 p‐Cl~C6地 H 180-185 71 Ethanol Brown

4 p‐CH30~C6H4 H 107-110 87 Ethanol Ye1low

5 p~HO~C6H4 H 250-252 65 Ethanol Yellowish

6 0~H2N― C6H4 CH3 198-200 71 Ethanol Brown

7 m~02N―C6H4 CH3 204‐ 206 62 Ethanol Brown

Table (2): Some physical properties of compounds (8-13)

0

Comp.
No.

Ar R
Purification

solvent
Colour

8 m~02N― C6H4 H 96-98 45 Benzene White

9 p~Cl~C6地 H 102-104 61 Benzene Yellow
10 p‐CH30‐C6H4 H 93-95 50 Benzene Brown

p~HO~C6H4 H 90-92 45 Benzene YeHowish
つ
４ o― H,N―C6H4 CH3 122-124 67 Benzene White

13 m~02N― C6H4 CH3 110-112 56 Benzene
Light

brown
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Table (3): Some physical properties of compounds (14-19)

0

Comp.
No.

Ar R m.p.°C Yield

%
Purification

soh'ent

14 m~02N― C6H4 H Oily* 43 Benzene Ye1low

15 p~Cl~C6地 H 184-186 70 Benzene VVhite

16 p~CH30~C6H4 H 154-156 （ノ
ん

／ｈ
） Benzene Milkv

17 p~HO~C6H4 H 110-112 40 Benzene Ye1low

18 o―H,N―C6H4 CH3 140-142 54 Benzene Ye1low

19 m~02N― C6H4 CHR 200-202 55 Benzene 4ヽilky

* Column chromatography (silica gel / benzene)

Table (4): IR and UV spectral data of Schiff bases (2-7)

C
||

0

Ar R

U.V。 IoR。

λmaス

Ethanol
ε純ェx103

ｖ
Ｃ．Ｈ
Ａｒ。「ｃｍ

V

C‐H

え鮮;

ｖ
Ｎ̈Ｈ
「ｃｍ

Ｎ

ヵ

ｖ

Ｃ〓

＜ｃｍ

m~02N―C6H4 H

４

０

３

９

４

３

２

２

２

２

７

９

１

０

０

3080
2970-

2880
3100 1600

(N02)
1500

1350

p¨Cl~C6114

０

５

８

５

３

６

３

３

２

８

４

９

０

１

１

3040
2960-

2870
3200 1600 (C‐Cl)

780

p-CH3O-C6H, H
８

９

１

３

３

２

1.1

1.9
3090

2970-

2850
3300 :595 (C‐0)

1070

p-HO-C.,H1 H

３

０

７

３

６

２

３

２

２

２

１

９

２

１

１

3050 ｍ２８３０
3200 1600

OH
3200‐3300

0~H2N― C6Hl CH3
０

１

２

０

３

３

２

３

１

２
3030

２９５０
．

２８９０
3240 1630

Ｃ
．

Ｎ

‐２２０

m~02N―C6H4 CH3

４

〓
，

７

６

４

２

２

２

２

３

２

４

０

０

０

3090 郷２８５。
3200 1620

(N02)
1500

1350
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Table (5): IR and UV spectral data of Schiff bases (S-13)

C
||

0

R
l

S―C鴫―CO―■lH―
Y-7-Ar
COph Cl

Comp.
No.

RI R2

IUoV. LR.

鳩 nil‐
‐

Ethan61=
emxX10'

lv

C…N
(cm~1)

V‐

Cく ‐

(cm‐ 1)

VI
C― HI

(Cm~1｀

V
CPO
(c11・ )

I  V  ‐

‐Othersl

lイcm-1'|

8 m‐ 02N‐ C6H4 H
272.0

237.0

５

８

０

１
1230 1520 3080 1700

C―N02
1460-1470

C―Ci

730

9 p-Cl-CuH., H
272.4

231.2

0.9

3
1190 1560 3000 1720

C‐CI

760

C‐Ci

730

10 p~CH30‐ C6Hl H
268.0

228.0

９

５

０

２
1190 1550 3150 1720

C‐CI

740

p-HO-C6H1 H
271。 2

233.6

1.1

3
1230 1480 3100 1700

C‐Ci

730
-OH
3400

12 0~H2N‐C6114 CH3
271.0

242.0

７

　
１

０

２
1180 1530 3050 1730

C‐CI

740

13 m‐02N‐ C6H4 CH3
338.8

228.4

７

９

０

２
1190 1500 3100 1700

C―CI

730
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Table(6):IR and UV spectral data of Schiff bases(14-19)

HN=C―NHっ
|

S
|

S~CH2~CO~NII―
下一 ¶

―Al・

COph Cl

4

C
||

0

Ri R2

U.V. 1.R.

鳩 ..

Ethanol
εalaxX103

v
C-N

(cm-r)

V
Cく

“

m・
1)

ｖ
Ｃ・Ｈ「ｃｎ・

V

C=0
(cm‐

1)
others
(cm-')

14 m‐02N¨ C6H4 H 223.0 0.6 1680
1610-

1530
3020

3410‐

3300

NH
3250
C―H
690

C=N
1620

C‐ S

620

15 p-Cl-C6H1 H
305.0

224.4

１

９
1690

1610-

1550
3010 ｍ３３０。

C―S

620
NH
3200

16 p-CHjO-C6H1 H
316.4

280.0

３

４

１

２
1640

1600‐

1550
3010

3410‐

3320

C=N
1620

C―S

`30NH
3190

17 p~HO~C6H4 H
332.8

228.0

１

５

２

２
1680

1600-

1510
3010

3500-

3400

C=N
1620

C‐S
640

18 0~H2N― C6H“ CH3
321.0

243.0

０

２
1690

16()0-

1550
3020

3300-

3200

C‐S
620
NH
3200

19 nl‐02N‐ C6H4 CH3 274.0 2.5 1680
1620-

1550
3010

３５００
．

３４００

C‐S
620

NH
3200
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Abstract

2006 I 5 I I 6 :'''' irl errin t+-rtj

In this work 1- phenyl- 3- methyl- 1H, 6H pyrano [2, 3- C] pyrazol-
6- one (1) rvas prepared from the reaction of 1- phenyl- 3- methylpyrazol-
6- one with ethyl B- methoxy(2E) butenoate in absolute ethanol in the
presence of Amberlyst- 15, then converted to the 5- chloro- 3, 4-
dimetlryl- l- phenyl- lH, 6H pyrano [2,3- C] pyrazol- 6- one (2) upon
treatment of 3, 4- dimethyl- l- phenyl- 1H' 6H p)'rano [2, 3- C] pyrazol-
6- one ( I ) with sodium hypochlorite which upon refluxing with secondary
amines in dimethylformamide yielded the corresponding 5- (N, N-
disubstitutedamino)- 3, 4- dimethyl- l- phenyl- lH, 6H pyrano [2, 3- C]
pyrazol- 6- one (3-7). Moreover, refluxing the compound (2) with
hydrazine hydrate in dry benzene resulted in 5- hydrazo- 3,4- dimethyl- l-
phenyt- lH, 6H pyrano 12,3- Clpyrazol- 6- one (8). The azomethines (9-
19) were prepaled from the corresponding aryl aldehydes and ketones and
hydrazine compound (8).

IR, UV and (CHN) analysis data provide information about the
structures of the products.

i,atg
[C -3 ,2] ;1y1., H6 ,Hl -&- -3 -&li -l esll cr d:.: '''-ill lrA J
,21 errr , H6 ,Hl -Ji -1 -.li*;Li -4 ,3 itcLi..r. (2) ;,ri -6 -Jrjr_,ul+

6L+.Yl C- l-€js---."J * ollr aJ.!rr*ll ol-2jlS3.u1.o 4-;ii -6 -JrjlJrt [C -3

-,1i.o-,l; -4 ,3 -(3+l d,L:1- -N, N) -5 ++ !LL-.r;s.l!. ;L:i d o+il]Jt

,:,<ll js..- .lxsr (7-3) .-,li -6 -tJrjl_.ul.t [c -3 ,2] -5,.,12! H6 ,Hl -J+ -l
-+ri -l -.1fu;Li -4 ,3 -34112+A -5 e,+ -ilrll uuj+l| .,s;rtrr*lt C. (2)
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Introduction

Various substituted lH, 6H pyrano 12, 3- C] pyrazol- 6- ones

associated rvith diverse phannacological activities, such as antirnicrobial,

herbicidal, antifungal and also were shown to be good vasodialators,

hypotensive and hypoglycemic agents U-21. Furthermore, Schiff bases

ptit.tt anticancer activity in animal screening, and pyrazoles have- shown

wide pharmacological applications[3-5]. Taking all above benefits into

consideration and in continuation of our work on the synthyesis of many

heterocyclic systems [6-8] we investigate the use of 1- phenyl- 3- rnethyl-

pyrazol'- 5-one for the synlhesis of some heterocyclic systems with the aim

Li obtuining some novel heterocyclic systems with potentially enhanced

biological activity ProPerties.

Experimental

Meltir-rg point were deterrnined in open capillary tubes on a

GALLENKAMP ME,LTING POINT APPARTUS ANd ATC UNCOffCCtCd.

The I R spectra were recorded by KBr discs or film with SHIMADZU

FTIR FOURIETRANSFORM INFRARED spectrophotometer- 8300' UV

spectra were recorded with SHIMADZU UV- VISIBLE doublebeam

slanning spectrophotometer 1650. Elemental analysis were done on a

Carlo Erba Anilyzer type 1106. Starting chemical compounds were

obtained from Fluka or Aldrich. Characterization of the products is given

in Tables (l -5).

Preparation of 3,4- dimethyl- 1- phenyl- 1H, 6H pyrano [2'

3- Cl pyrazol- 6- one (1) [9,101

A mixture of 3- methyl- 1- phenyl- lH- pyrazol- 5- one (0'005

mole) ethyl B- methoxy(2E) butenoate (0.005 mole) and Amberlyst- 15

(1 gm) in absolute ethanol (15 ml) for I hour and then cooled, diluted

with ether and filtered. The solid was recrystallized frorn appropriate

solvent.

41
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'Preparation of 5- chloro- 3,4- dimethyl- l- phenyl- 1H,6H
pyrano [2, 3- Cl pl,razol- 6- one (2)

To a mixture of compound (l ) (0.002 mole) in acetic acid was
dropwised a solution of sodium hypochlorite (25 ml, 5%) lor period of 30
minutes. The mixture was poured on to crushed ice and the resulting oil
was collected and purified on a column of silica gel using chloroform as
eluent.

Preparation of 5- (N, N- Disubstituterlamino)- 3, 4- dirnethyl-
l- phenyl- lH,6H pyrano [2,3- Cl pyrazol- 6- ones (3-7)

General method:

A mixture of cornpound (2) (0.005 mole) and appropriate amine
(0.02 mole) in dimethylformamide (25 ml) was refluxed ibr 30 minutes,
cooled and poured over water (80 ml). The oily product was collected,
then purified on a column of silica using benzene ethanol (7 :3) as eluent,
to give the title compounds.

Preparation of 5- hydrazo- 3,4- dimethyl- l- phenyl- lH,6H
pyrano [2,3- Cl pyrazol- 6- one (8)

A mixture of compound (2) (0.005 mole) and (99o/o) hydrazine
hydrate (0. 12 mole) in dry benzene (30 ml) was refluxed for 2 hrs. The
solvent and the excess hydrazide were rernoved under reduced pressure
the residue was washed with ether then purified on a column
chromatography (silica gel; using benzene : ethanol (7 : 3) as eluent) to
give the product (8).

Preparation of 5- (Arylidinehydrazino)- 3, 4- dimethyl- l-
phenyl- 1H,6H pyrano [2,3- Cl pyrazol- 6- one (9-19)

, The corresponding aryl aldehydes or ketones (0.005 mole) was
added to a stirred solution of compound (8) (0.005 mole) in abiolute
ethanol and the mixture was refluxed for 3 hours. After cooling the
mixture was filtered and the solid recrystallized t.om appropriate sJvent.

al
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(2)
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CH3

√
N
＼N

|

Ph

＼ ′
　
　
　
　
　
・
ｈ
Ｈ

Ｎ

Ｉ

Ｐ

CH3

√
N

NHzNHz lbenzene

(9)R=H,Ar=4‐ HOC6H4~

(10)R=H,Ar=4-(CH3)2NC6H4~

(11)R=H,Ar=4-02NC6H4~

||:llFli6:]lij:i;itij'(°

H)3C6H2~

H

(14)R=H,Ar=2-02NC6H4~

(15)R=H,Ar=3-HOC6H4~

(16)R=CiCH2~,Ar=C6H5~

(17)R=H,Ar=3,4,5‐ (CH30)3C6H2~

(18)R=H,Ar=4-CIC6H4~

(19)R=H,Ar=C6H5~

＼
N

|

Ph

＼ ′
　
　
　
　
　
ｔｈ
ｎ

Ｎ
Ｉ
Ｐ

●

(3)Am=一N(But)2

(4)Anl=州(〇〉

(5)Am=一N(CH3)2

(6)Anl=―ボt=」》
(7)Am= N_0

ヽ
● Scheme I
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Results and Discussion

In the present work, 3,4- dimethyl- l- phenyl- lH, 6H pyrano 12,
3- C] pyrazol- 6- one (l), which was prepared by the reaction of ethyl B-
methoxy crotonate with 3- methyl- 1- phenyl- lH, pyrazol- 5- one at a
temperature 120-130oc. The [R spectrum showed the C:O stretching
absorption near 1750 cm-r and the C:N stretching one at 1620 crn-r. UV
spectrum showed two intense absorption maxima at 3l6nm and 247nm
which attentively attributed to n --- 7r* and n -' 7t* electronic transitions
respectively.

Reaction of the compound ( I ) with sodiurn hypochlorite in acetic

acid produced new pyrano [2, 3- C] pyrazol- 6- one derivative (2). The lR
,p..iru. indicated the presence of a C:O function 1765 .'n-' and

characteristic absorption band C{l at790 cffi-r, the chernical reactivity of
the chloro group at position (5) in compound (2) plays an important role in

using this compound as a good synthon in away to studf its reaction u'ith
nucleophiles. Thus, when compound (2) was heated rvith various amines

in dimethy'lforarnide 5- (N, N- disubstitutedamino)- 3, 4- dirnethyl- l-
phenyl- I H, 6H pyrano 12,3- C) pyrazol- 6- one (3-7) \\'ere obtained. The

structures of these derivatives (3-7) were proven on the basis o[ spectral

data. The IR spectra of compounds (3-7) exhibited a C:O stretching
vibrations near (1680-17lO cm-r) appearance of new absorption bands

near (1330- 1380 cm-r) which was attributed to (C-N) moiety combined
with the disappearance of the absorption bands of the (C-Cl) moiety.

Further, 5- hydrazo- 3, 4- dimethyl- l- phenyl- lH, 6H pyrano [2, 3- C]
pyrazol- 6- one (8) was obtained in 65%o yield when the corltpound(2) was

reacted with hl,draz.ine hydrate in dry benzene. 'fhe structure of (8) was

confirmed by the p..r"n.. of NH, NH2 stretching vibrations at 3 120 cm-l

and"3250-3400 c*-' ..spectively, in addition to the band at 1340 c*-' fot
the C-N absorption band.

UV spectra of amino compounds (3-8) exhibited two
distinguishable maxima near 244-342 nm and 210- 250nm which clearly
due to n---* 7r* and zr --- 7t* transitions(red shift)respecttively.

A number of arylidine hydrazones incorporated into the parent

pyrano 12, 3- Cl pyrazole lvere also synthesized, thus condensation of
compound (8) with aromatic aldehydes and ketones in absolute ethanol

afforded the schiffs' bases (9- l9).

The Schiffs' bases (9-19) displayed in their tR carbonyl and

azomethine absorptions near 1668-1710 cm-' and 1598- l640 .m-'
respectively, in addition to aromatic C:C at 1570-1600 cm-r and :C-H at

ハ
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3030 - 3080 cm-r. UV spectra of schiffs' bases at mostly showed two
intense maxima higher than compound (8) at 247-292 nm and 210-243 nm
which belonged to n ----+ n* and tt - Tc* electronic transitions respectively.

Table ( 1) Some physical properties for cornpounds ( I -8)

．
　

一
●

CH3

No. of
Comp

X
Yield

% M.P,C°
Purification

solvent

Elemental analysis
Found9zi, (Calc.%)

C H N

l H 63 124 EtOH
70.00

(69.11)

5.00

(4.85) (

1.66

1.12)

2 Cl 45 Oily CHC13
61.20

(61.05)

4.00

(3.56) (

0.20

0.14)

う
Ｄ 一N(But)2 82 Oily

Benzene/EtOH
7:3

71.93

(71.18)

7.90

(7.31) (

1.44

0.91)

4 -N(C)r, 76 Oily
Benzene/EtOH

7:3
74.46

(74.20)

7.88

(7.38) (

２

５

０

４

０

０

5 一N(CH3)2 87 Oily
Benzene/EtOH

7:3
67.84

(67.22)

6.00

(5.53) (

4.84

4.44)

6 州⊃ 53 Oily
Benzene/EtOH

7:3
70.58

(70.02)

6.50

(5.93) (

3.00

2.32)

7 一N  O
ヽ  /

58 Oily
Benzene/EtOH

7:3
66.65

(66.38)

5.85

(5.54) (

2.92

2.64)

8 一NHNHっ 65 Oily
Benzene/EtOH

7:3
62.22

(62.31)

5.18

(5.70)

20,74

(21.03)

・
●

45



Synthesis and Spectroscopic Study of Some Nen, Pvrano [2, 3- Cl Pyrazol-6- ones
Redha l.Al-Bavati Hanrmed l\I. Al- Kubais

Table (2) Some physical propefties for compounds (9-19)

fH3 NHN=CLAr

ぬ

―
―

0

|

Ph

CH3

No. of
Comp

X Ar
Yield

% M.P.C°
Purification

solvent

Elenrental analysis
Foundo/o (Calc.%)

C ゴ
ー N

9 4-HOC6114~ 63 212-214 EtOH
67.38

(66.98)

4.81

(4.54)

14.97

(14.64)

10
Ｊ
■ 4-(CH3)2NC6H1- 56 205-208 EtOH― H,0

II 4‐02NC6H4~ 77 225-227 EtOH― HっO 62.53

(62.32)

4.21

(4.40)

17.36

(16.90)

つ

″ C6115~ 3.4,5-(OH)rCoHz- 34 287-289 EtOH

う
Ｄ 59 254-256 EtOH― H,0 66.16

(65.64)

4.26

(3.75)

17.54

(17.00)

14 H 2-02NC6H4~ 68 212-214 EtOH― H20

15 H 3-HOC6H4~ う
、
υ

′
ヽ
フ 209-211 EtOH

67.37

(66.83)

4.81

(5.53)

14.97

(14.49)

16 CICI12~ C6H5~ 80 176-178 EtOH

17 卜I

3.4,5-

(CH30)3C6H2-
41 220-223

EtOH―
H20

61.17

(60.88)

5.82

(5.44)

13.59

(13.28)

18 4-CIC6H4- う
、
υ

『
′
′ 236-238 EtOH

19 H C6H5- 65 168 170 EtOH

ム

bl and つ

“da ndable(3)IR and UV s ral data tbr com

No. of
Comp

UoV
λnlax

(CIIC13)

Characteristic IR bands Cm-l

C=0 C―H al. C―H ar. C-0 C=N C=C C)ther

316
247
209

1750
2960as

2890s
3100 1120 1620

1560

1460

2
316
208

1765
2990as
2885s

3090 1105 1610
1550

1455
(Cヨ31)

v(790)
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Table (4) IR and UV spectral data for compounds (3-7)

Vo:。 17,No。 2,2006

一
●

No. of
Comp

U.V
)ごnax

(CHC13)

Characteristic IR bands Cm-l

C=0 C一H al。 C―H ar. C-0 C=N C=C C)ther

3

７

４

９

０

４

０

ヽ
）

つ
“

つ
“

1710
2990as

2890s
3050 1120

1610

interference

with C=C

1600

1500
(C一N)
v(1380)

4
５

８

４

０

２

２
1700

2975as

2860s
3030 lH0 1630

1585

1490
(C一N)
v(1365)

5

７

４

０

０

０

５

５

４

２

1680
2980as

2870s
3090

3006

1050 1620
1600

1510
(C一N)
v(1350)

1093 1620
1590

1496
(CttN)
v(1370)6

２

２

１

４

４

１

３

２

２

1668
2941as

2864s

7
339
210

1680
2990as

2888s
3040 1125

1640

interference

with C=0

1520

1460
(C一N)
v(1330)
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Table (5) IR and UV spectral data for compounds (8-19)

No. of
Cornp

U.V
λmax

(CHC13)

Characteristic IR bancls Cnt-l

C=○ C―H al. C―H ar. C―○ C=N C=C Other

8
う
Ｄ

０

４

１

２

２ 1690
2980as
2880s

3050 1050 1630
1570

1490

vlNH2)

(3400-3250)

(aS― S)

v(NH)(3120)

v(C―N)

(1340)

9

つ
４

６
）

つ
４

９

８

２

２

２

２

1670
2970as

2840s
3050 1175

1620

interfercncc

with C=c

1600

1510
v(OH)(3200)
v(NH)(3280)

10

っ
４
　
う
Ｄ
　
６

４

４

０

，
Ｄ

つ
乙

へ
∠

1690
2923as
2786s

3040 1100 1602
1546

1500
v(NH)(3398)

う
Ｄ
　
０
０

６

　
０

つ
４
　
つ
４

1700
2975as

2893s
3070 1080 1630

1610

1520

V N02)

(1550-1470)

(aS― S)

VNH)(3350)
つ
４

０８

４２

‐２

３

，
一

つ
４

1690
2980as

2890s

3080
intcrfcrcncc

With(OH)
1074 樅 CI鷹 V(OH)(3172)

、てNH)(3400)

13

っ
４

つ
乙

（
υ

９

４

１

２

２

２

16901

740
2990as

2850s
3050 10801 1615 1600

1500
VNH)(3210)

14
８

８

４

０

２

２ 1670
2960as

2850s
3030 1105 1625

1580
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Introduction

The concept of 0 - closure and 0 - interior operator were first introduced by

Velidko in his work',H-closed topological spaces"(1968). These operators have

since been studied intersively by iuny authers' Althaugh 0 - interior and

0-closure operators are not idemiotent,ihe collection of all 0-open sets in a

topological space (X,r) forms a topolog) ts on X weaker than t '

So far, nulnerous applecations of such operators have been found in studying

different types of continuous maps, sepaiation axioms, and above all' to many

important tYPes of comPactness

The concept of g-convergent of net is found ir-r tl] and the concept of

0 - convergent ( 0 - cluster point) of filter is found in [2] '

The purpose of this paper is to further the study of the concepts of

g-convergent of net ie-fi,,,it point gl.ntl )' o-cluster point of net )

0-convergent of filter( e-limit ioint of filter) , e-cluster point of filter and

attempt to generalize the results in t3]t4] that are related to convergent of net

and filter .Arnong other result , the necessary and suff-rcient condition for

xeclg(A)aregivenintheorems2.S,3.4byusing0_convergentofnetand
filter ,respectively In theorem 2.g an irlportant characterization of

0-continuous i, liuen .The relation between O-Convergent(0-cluster point)
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of net and e-convergent (0-cluster point) of filter are given in theorem 3.10
(3.1l),also a useful characterization of Urysohn space is given in theorem 3.12.
Finally we should to refer that the concept of e-open set and 0-closed set
appear in work A.G.Naoum and S.A.Al-Taha "On absolutely closed spaces" in
1972 under another name which are strong open set and weakly closed set,
respectively.

preliminaries

The syrnbols X and y denote topological spaces with no separation axiorns
assumed unless explicitly stated. If x e X,o_, is the set of all open subsets
ofxwhich contains x and N* is the set of all neighborhoods ofx. tf A is a
subset of a space X, then the closure of a is denoted by ct(A). The 0 - closure
of ,<15l[6][2], denoted by cts(l), is the set of all -r e X for which every
closure of every open neighborhood of x intersects ,{ nontriv.ially . A set I is
called 0-closed if ,q= ds(A). The 0-interior of A t5lt6lt2l .denoted by
ints(.4), is the set of all x e X for which I contains closure of open
neighborhood of x . A set .4 is said to be 0 - open provided thar A= inte(/).
Furthermore, the complement of a 0 - open set is 0 - closed and the complement
of a 0-closed set is0-open. clearly that every 0-open (0-closed) is
open(closed) .

Definition 1.1.[5ll6l A map f z(x,r)-(f,r'; is said to be 0-conrinuous ar
xeX if for eachV e r' , f(x)eV there exist Il er , xeLI , suchthat
f (cl(u)) c. cl(v).tf this condition is satisfied at each .r e X. then / is said to be
0 - continuous.

Definition I.2.[5l16l A map .f : (X,t)------+(y,r') is said to be rveakly continuous
at xe x if for eachv €r' , f(x)ev thereexist Lr er, -vef/ , suchthat
"f (U) c- cl(v). If this condition is satisfied at each r e X, rhen / is said to be
weakly continuous.
Clearly that, every continuous is0-continuous and every 0-continuous is
weakly continuous.

0 - Convergent of net

Definition2.l. Let ( X ,r) be a topological space .A net (.y,),., in ,\' is said to
d-convergent to a point x e X iff V lJ e N, Ja, eA,).r., e ct(Li).Va > ao and
denoted by r, -5r and x is called d - limit point , and .r e ,\' is called

´
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- d -cluster point of the net (r,)o.n in X iff
Y U eAI. Vao e A.3a € A,) x, e cl((J) Ya > do andis denoted by r., X-r.

Remark 2.2. Let (x ,t) be a topological space and 1x,,),,u,,be a net in Xand

x e X, then
1-g 1Qx" ),A convergent to a point x , then (i-o ),,u r d - convergent tox

2- If (xo )o., is 0 -convergent to x , then x is d - cluster point to (.ro )ou,r .

The converses of (1 and 2) in remark (2.2) are nottrue in general. To showthat
we give the following examples:

Examples 2.3.
1- Let (R,4) be the topological space where ft be the set of all real numbers

andls ={Ac.rt:0e1}U{O}, then the net (l)r.n, 9-convergentto 0, since
n

Y(J eTs ct(U)= R,ond Lecl(U)Vtre N but 11;,,.^ does not convergentnnr 
to 0 since {0} e ro ondLe {O}vz e N

n

2- Let (R,7,,) be the usual topological space ,then the tlet

sn = (n+(-l)" n),teN in R has 0 as d-cluster point but notd-limit point

,since if U eT,,and 0eU,then VneN is eitheroddoreven,if ris even,

then n"=n hence s,,"e{J andif r isodd,then r. =n*l hence s,," =0€L/

0

thus s, ocO but s,, does not 0 -converge to 0 ,since

(-1,1)e U aflds,, e [-1,U Yn2.2.

Theorem 2.4.Let (r'o)oen be a net in a topological spaces (X,r), then

i-lf xo -5 x , then every subnet of 1xo )o.,r iS d - convergent to x .

ii-If every subnet of 1xo;o.n has a subnet d - convergent to x , tlten to -5, .

Remark 2.5. Let (X,r ) be a topological space and I c X, then

i-if tl is 0-open, thennonet in X\ct(A) can 7-convergentto apoint in A.

ii- if .4 is 0 -closed, then no net in X \ (c/(X \.4) can I -convergent to a point in

X\A .

The following example show that the converse of (2.5,i) is not true

・
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Example 2.6. Let (R,T"o) be the co-finite topological space and A = R \ {0} c ft ,

then there is no net in R\cl(A) which is d -converge to apoint in ,4 but ,4 is not

d -open.

Theorem 2.7.Let (X.r) be a topological space and.4 c.\', if there is no net in

X\ A can 0 -convergent to a point inA , then .4 is d -open.
Proof: Suppose,4 is not 17-open, then I x e A and YU et such thatxeU

,cl(U) c l, thus d(Lrln(X\ A)*0, pick xcttrrt ecl((l'1n(X \l), let

cl(O ,): lct(Ii) : U e r, x e (/l,then cl(O,) is directed by the inclusion relation c
, then (x.rrul)4,111r,1ect1o,,is net in X \ Aand it is d-convergent tos, but that is

contradiction, hence ,4 is d-open.
Theorem 2.8. Let (X,t)be atopological space and,qc-Y,then r ects(A)iff
there exists a net (.r,),.., in ,4 such that (r;),., is d-convergent to-r

Proof: Suppose xe c/6(,4)rthenV (J e r and x e IJ, then cl&'l).,t *p, pick

xct(ut e cl(Ul0,4, then cl(O,) is directed by inclusion relation c and , so

(xrt@))ct(ttect(o., is a net in ,4 .Now let V e r antl x eV then c/(l') e cl( O.. )and

x,,,,,ecl(lil Y cl(U)>-cl(I:) (i.e. cl(U\c.cl(L')) that is (x"r(r,))c/r{ ) €c'l(O..) is

I -convergent tor
Conversely; Let (xo)o.,rbe a net inl such that (x,),.,, is d-convergent to x,and

letll er ,suchthat xeIJ thenSo. eA,l xoect(I/)Vo)o",but.r'o eAYaeL,

then cl(l.l)fi,q + $, hence x e cls(A) .

Theorem 2.9. Let I be a f'unction from a topological space ( x ., ) in to a
topological space (Y,r'), and (x,)o..r be a net in X,then / is d -continuous at

xeX iff 71x I -9 /(x) in f wheneverthenet (x ) I 00e >x inX.

Prooft Let f bea d-continuousat x and (x ) > ,00 ,x,let v e{ suchthat

f (x)e Z, since f is e -continuous, then 3 LL et xelJ s./. f (cl(U)=cl(V)

,butxo-5r,then3 o"eA )xo€ct(U) Volo" ,then

f(xo)ef(cl(U)\=ct(V) V o)o" thus /(x )ee' ,.f(x).

Conversely; suppose / isnot d-continuousat x i.e. I V er',f(xleV such

that V (l er ,x ell , then f (clU)CctV , so pick
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; xct(ut e cl(IJ) t f (xrt@y\ e cl(V), then (x"r@l)g1(t1ect1o,, is net in X and

xct(ut-g-+1'and thus /(x"rrul)-5l(x)then .f'(x,,t,,t) e ct(|,') V cl(U)>cl(U")

for some cl(U .) e cl1O,) but that is contradiction, hence f is 0 - continuouS &t x .

Theorem 2.10. A net (r., )oe,r in a product space X = ff Xo is 0 - convergent
oeA

to a point x e X iff for each cr e A, Pr1(xo)--g-rPr1(x) inX1.

Proof: If .ro --9-+ r in X, and since pryis 0 - continuous, then

Pr1(xo)-9+Pr1(x) by (2.9.), for eachl. e A.

Conversely; suppose that Pr1(xo)-gPr1(x) for each 1. e A.now let

U = fIUl be a basic open neighborhood of x in the product space where
l.eA

IJL = X1 for all but finite say Uy. . Xu,i i =1,...,n there is cr, such that

whenever o 2 o; , Pr1- (xo 'y e ct(U y.) , thus if cr" is picked greater than all of

' cr1r...rcr,, , we have that Pr1- (xo ) e ct((J;r.) for all c ) cri it follows that

xo e flc/ (l) =d(fl u 
^) 

= ct(u) for all cr ) cri and hence that ro -j-+x in the
l.eA l"eA

product space X.

0 - Convergent of filter

Definition 3.1.[2] Let (X,r) be a topological space . A filter3 in X is said to

d-convergenttoapoint xeX iff vUeN. cl(U)e3 andwritten
as 3--1-+x ,and.r is said to be d -cluster point of a filter 3 iff
V Ue1y'.,cl(L')?F*Q V Fe 3andwrittenas 3.cd.r.

Clearly that every limit point of a filter isd - limit point of that filter and every
cluster point of a filter is d -cluster of that filter but not conversely as it is
shown in the next examples:
Examples 3.2.

1- Let (R,T,o) be the co-finite topological space and s = {R} be filter onrR ,

then 5-50 but 5+0since R\{UeNrbutfi\{l}e3.
2- Let (R,To) be a topological space where R be the set of all real numbers and

Ts={AcR:0eAlU{0}, Let A=1t; and 5={8 c.X:A=Bl filteronR, then

54

´
ワ



Al-Mustansiriya J. Sci

0

5cc0. Since YU e Nq (cl(U)=R)fl B*i V 8e 5

Theorem 3.4. Let (X,r) be a topological space and

there is a filter 3 in X such that A e 3 and :--5x
Proof: Let xec'lr(A), YUeN.,cl(tJ)fr,1*6 and :1"

filter base ,since if cl(U,1ltA,cl(U2)A.q e 3., U, 0U, €

then cl(L:,frLrr)n A 
=@l((i,)l 

l\fikl(U,)n 4,then f,"

3={Bg,Y:lUe,\, tcl(Lt))AeB}, thenle f,. Now

J-?.r

Vol. 17, No. 2,2006

AeX,, then x eclr(A) iff

= {cl(Li)fr1:fL . Ar,} is a

I'. and cl(L,)U,)0 A*0,
is filter base to a filter
lett/ e A'. c/(..1) e 3, that is

but 3*0 since

{0}04=4 and{o} eN6.
Remark 3.3. Let (.lI,r) ,, (I',r') be topological spaces, --r be a filter in Xand

xeXz

1- If 3--1-+.r, thenS:r.
e

2-3q x iff .r e t'\,,(i/) ,Y M e 3

3-Let a bethesetofall clusterpointsofafilter 3 ,then xef) iff xe clr(M),

YM e 3 iff xeficls(M).
4- lf 3--5.t , then every filter finer than i also d -convergent to "r.
5- Let V be the set of all filters inX , which are e -convergent to some pointx,

then 0{:' s ev/ \ is d-convergent to .r

6- A filter 3 in .Y is d -convergent to a point x e .Y iff every ultrafilter which

is finer than I is d -convergent to x
7- If s is filter in ,f and .f : X 

--+)' 
be a function, then

.f(J)--\),(e)') iff VI,'eN, ,l Me3 ) .f(,\l)s:ct(I')iff /'{.'/1t';;e3

8- Let (.Y ,r) be atopological space and 3 be a filter in .Y, then lr has xas a

d-cluster point iff there is a filter 5e in .t'which is finer than 3 and rvhich is

d -convergent to x.

い

Definition 3.5. [4] Let (X,r) , (I',r') be a topological spaces, I :.\--+ ]' be a

function and 3 be a filter on X, then ./'(:i ) is filter on I' having for a base the

set /(F) .F e 3.

Theorem 3.6. Let (X,r) , (Y,r') be topological spaces and f, be a filter in X,
if .f :X -+Y isa l-continuousat xeX and :---l--r-t ,then./(:')-5"fG) .
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Proof: Since f is 0 -continuous at x,then

YV er',x eL' 1U er x eU t.f'(cl(U))e ct(lr) but3-5.t,

= ct((t) e 3 + f (ct(U\) e ,F(5), but /(5) is filter then c/(l') e f(3) that is

ct(tL)€ /(3)V Lre N 11,;.Hence .f(51--:--r-r*,

Theorem 3.7. Let (X,r) , (Y,r') be topological spaces and 3 be a filter in X

,if .f (l)-\./(x) whenever 3--5x , then ./ is rveakll' continuous at .r .

Proof : Let Ar, be the filter of all neighborhood of x e .\' , since A'- --5.r , then

/(N.)--5./'(x) .Now letV er' ,f (x)eV , then c/(l') e /'(A',) and by

definition of /(A'.) , !U e N. ) f (U)=ct(V),thus / is weakly continuous.

Theorem 3.8. A filter 3 0 - convergence to x" in fl x" iff e6 t9-5pt" tr.l
oeA

in Xo for each o e A

Proof : If S-gx" in flx" since Pro is d-continuous foreach oe A , then
aeA

Pro(5)---)Pro (x") in Xo for each cre A ( 3.6.).

Conversely; suppose Pro (S)---+Pro (x") , for each cr e A.Let U:Il (Jobe a
eA

basic open neighborhood of x" in flx" , then Uo = Xo , for all but finite say
aeA

g ,, c Xo , whe re (J o. open neighborhood contain Pro. (x" ) , for each i = 1,,-.., tt

So, c/(Uo-)ePro,(5) , foreach i =lt...,rn , andhence Pro,(F)gcl(Iio.) forsome

nn
4.5 then 0f',..5 und 0 Fieflcl(u),so c/(U)e5,thus Sj+x..

i=l i=l o€A

Definition 3.9. [41
i-If (xo )o.n is a net in X,the filter generated by the filter base f,"consisting of
the sets Bo. = {xo'.a ) a"\,a" ea. is called the filter generated by(.to)o.A.

ii-If 5 isafilteron X,let A. ={(x,I7):xeFe5}.Then A= isdirectedbythe

relation (xr,Fr)<(xz,Fz\ iff Fze Fr, so the map P:As i xdetined by

P(x,F) = x is a net in X.lt is called the net based on 5 .

Theorem 3.lO.Let (X,r) be a topological space

ii-If 5 is a filter in X , then 5--9-+x" iff the net based on 5 is
d-convergent to r"
ii-If 3 is a filter generated by a net (xo)oen , then
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Proof:
i-Let IJeN*",then ct(U)€5 ,pick, pecl(It), (p.cl(L/))e A .andif
(q,cl(F))> (p,,cl(Il)) ,then q e cl(F) E cl(U) .Thus the net based on 5 convergent

to x"

Conversely ; suppose the net based on 5 0 -convergent to .r .[,et IJ e N * ,,

f (x*,f*)eAs )x1x.,ryecl((/),V (x",F)>(x',F'),then r. €F- c.F' .Now

F* c.ct(U) or F'act(U).[f f' ccl(U),then 3 peF', p/ct(U),thatis

* 
= 

and (p, F') > (-.', F ') but -r (p.F, t e ct(Lr) , then F' must be belong

b d1U'l therefore cl(U)€5 , hence 5-5-r. .

ii-Let ro4x" and (l eN*,then 3 o" eA s.t. xo ect(L;) V o)cr,,then

ct(U)e 5 that is S--9-->x. .

Conversely; let S-gx" , to prove that ro 4r. , let U e,rV.*. + ct(IJ\e3

, then f Bo. e 3. ) B, c. ct(L') (rvhere :. is the filter base of 3 ) then

xo ecl(LI) V o2o", hencexo -5x".
Theorem 3.11.

i-A net (xc )aen has x as a 0 -cluster point iff the t-rlter generated bY (xo )o.n
has x asa 0-clusterpoint.
ii- A filter 3 has .f, as a 0 -cluster point iff the net based on 3 has x as a

0 -cluster point.

Proof: (i) Suppose xal*.L.t U e N* and B, e{) ,,3 a€,\ . )xa ecl(U)

whenever a ) a" , but -ro e Bo , thus cl(U))B,, */.Therefo r" ,l* .

Conversely; Suppose pXt .Let U e A'* and a. e A, then c'l((.i)) 8,. * d ,

i.e. I x, e cl((J) and ^8, (a > a.;. Thus ,o 3, .

e

ii-SuppoS€ Socx .Let Il eN* and 1.. =(x.,f'")eAs,then cl((i)lF"*0.
Pick x'ecl(U)n4,then i,=(r'',,F")eAs , I)I" and.ri ecl((/l ,thusthe
net based on 3 has x as a 0 -cluster point .

Conversely; Suppose the net based on 5 has x as a e -cluster point .Let
(/ eN, , FeS and I" =(^-",F")eAg , forsome x. €F" ,then

3 l.=(x,F)eA3,)r ect(Il), whenever l.>)." but x e F.,thus c/(U)n4.

Therefore, the result is satisfied
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;
The following theorem is a useful characteization of Urysohn space.

Theorem 3.12. Let1.Y,r;be a topological space, then the following statement
are equivalent:
1) x is Urysohn space .

2) Every d - convergent filter in X has a unique d - limit.
3) The diagonal 6= {(x,x):xe X} is d-closed in XxX.
Prooft (l + 2) Let X be Urysohn space and let 5 be a filter in X 0 -convergent
to two distinct points x andy, then c/(N,)g 5, c/(N.,,)E 5, sinceX is

Urysohn space, then there exist open neighborhood M of x and open
neighborhood lr of ,' , such that ct(M)0 c/(N; = 6 that is contradiction since

cl(M),cl(N ) e 5, hence 5 has a unique d - lirnit point .

(Z+ 3) Suppose A is not 0-closed, if x* yin X , then (r,.r,) G L , and hence by

( 2.5 ,ii), there exists a net ((xo,xo)) in x\c/(X\A)s A 0-convergentto (x,-l)

,butthen (xo) isanetin X 0-convergetoboth xand y,whichimpossible.

' (3+1)Suppose A is O-closed.lf x* yin X,then (x,J')EL,andhencethereis
a basic neighborhood U xV in X x X such that. ct(Il xV)) t: <D .But then

ct(U) and ct(l') are disjoint neighborhoods of x and y , thus X is Urysohn.
It is necessary to notice that if an ultranet is frequently in cl(A\ , then it is
eventually in cl(,4) , in particular , every ultranet must 0 -convergent to each of
its 0 -cluster points .Also , every ultrafilter must 0 -convergent to each of its
0 -cluster points .

The proof of the following theorem follow straightforrvard frornv 
(3.10,3.11) and above argument

Theorem 3.13. Let (X,r) be a topological space, then the follorving statements

are equivalent:
1- Every filter on X has 0 -cluster point.
2- Every net in X has 0 -cluster point.
3- Every ultranet in X is 0 -convergent.
4- Every ultrafilter on X is 0 -convergent.
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Abstract

In this paper, we define a new types to the best of our knowledge of
generalized closed sets called (t;, t;)-gsh-closed and generalized continuous

, functions called SH (r1, t;)-o1-continuous in BS, also '*,e define a separation

axiom (t;, ti)-T*,11-Sp?ce in BS. Some of their properties with other concepts

in BS have been studied in the following: -

l- (ti, ti)-gsh-closed sets is weaker than (t;, t;)-rvg-closed sets.

z- For any BS (X,tr, t2), if rj : ri gC (X)t, then every subsets of X is
pairwi se-gsh-closed set.

3- For any BS ({t1, r2), either {x} is (r;, q)-gsh-closed or {x} " is (ti' t1)-gsh-

closed set.

4- tf a BS (X,rr, t2) is pairwise Ra-space, then every singletor-r is pairwise
' gsh-closed set.

5- Each w (t,, t;)- o1-continuous function is SH (ti, ti)- o'1-continuous.

6- Every.pairwise B-continuous functionf, (X, rr, tz)-+(I', cr1,o2) is gsh-bi-

conttnuous.
7- If a BS (X,rr, t2) is (t1, t;)-Tg,6-space, then it is (t;, ti)-T*r-space.

8- The converse of the results (4-) and (6-) is true if (X, rt, :"2) is strongly

pairwise Tgsn-Space.

Ar4ui

.+:l:lrJl q+Lii ilot"-aill d aiU-tt A- ,-ll ritca*;^Il 1l;l :-l LJ-el,i '''-rll ha .,i

a,r, * Lr-.Ie ..,.,- +t+ ti Ui;rc ellrSi . (t1,t;)-gsh-closed laUr^.., 1r 1X,t1,t2)

t
60



Al―ルIustansiri、'a tJo Sci
アヽ
ol。 17,No。 2,2006

Lメ 区 SH(τi,η )―
σk Lヽ嘔」IJけ 」夕脚 ■ 饉 出IJヽ スこ‖」 6ンL劇11^^・ ^‖ JIり」|

≦」 (τ i,η )―Tgsh Lい“
|ジ ご」タメ|■じ J・ 1・ スこ‖J liム

い‐
― やヽ よ基へ絆や

出|.1、 気‖
ひ ぃし 6う分 メ 1計日 1辞型 ♂

亀リロ |り ´ 日 IШ ´ |メ|ン中 Lりう

~:ご国|。ゝ |́ン )゛」メ」1尋L

(τ i,η )―
L^11)。 出 し メ.』 ン =L・ 二 |(τi,η )―gsh―closed L^Jシ 出 し 夕■ 」|-1

.、vg―closed

t勢_が ●L`η =■ βC(杓η ttK I」 (χτЬ τ2)ごメタメ|■じ ol・ 気‖ひ -2

.gsh L^Jン が・ c■ oド χン■ゝ

L^t‖ ひ。メ 6ゝ|リ ムL:l● |ム を_ム `にτl,τ2)け」メメ|よL`|ヽ スこム♂ -3

。(11,τ i)―gSh‐Closed L^11こrい 0メ

“
り|(τ i,τ i)―

gSh―Closed

●|ム を、ォ さ `ご
L、ル RO L点1ぃ にτb τ2)げルメ|ごじ・1スニメ♂ -4

.gsh―closed L^ヽ 1とぃ
`■“`■

Иυ」` 3｀ |`,l Lll

oSH(■ ,η )―
σk Lム 1`ン リ 品 ●sW(■ ,η )―

σk LJ´ 6ノ品 」 。さ
~5

甲出6… ●メ βL^l‖ シげLご一/に τl,τ2)→(4 σl,σ2)6メーコ|。 さ -6

。gsh Lハ ill●r

(■ ,η )―
L」‖ひ ●■ (τ i,η )―

Tgsh L^Jぃ 01τ !,τ 2)。■メタメ|」じ・1・ スこさ -7

.Twg

-4)凛 脚 |♂ 許 許 TgSh LJい に τЬ τ2)ごル コ JL`1・ 魚‖心K IJ~8

・
― ・

メい |い」
・

4●L`o光|(~OJ(

INTRODUCTION

A bitopological space is a triple (X,r1,t2) constitute of a nonerrrpty set X with
two topologies t1 and T2 on X, for which no separation axionrs are assumed
between them. Many authors tried to translate some concepts in topological
space into bitopological space. In 1985, Fukutake [] did the first step of
generalized closed sets in bitopological spaces. In 1991, Maki et al. t2)
introduced generalized continuous maps and pasting lemnra in bitopological

ヽヽ
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spaces. In lggg,, Fukutake et al. t3] introduced the concept of weakly

generalized closed sets, weakly generalized continuous functions and T\r8-

Ipu.., in bitopological spaces. ln-2004, Khalaf [4] introdtrced the concept of
generalized preclosed sets, generalized precontinuous functions and T*r-

spaces in bitopological sPaces.

The purpose oI this paper is to define and studied another types of
generalized closed sets, gene ralized continuous functions and a separation

axiom Tgsn-Sp&ces in bitopological spaces.

Throulh*out this pup.t, *. *tit. the word BS to refer to a bitopological

,pu.. ,nd i, j, k 
'e{1,2\. 

Int1E, CliE and oCll E denotes respectively the

interior, the closure and the pre-closure of E with respect to the topology q on

X.

PRELIMINARIES

The following terminology will be used: -

Definition 2.1: Let (X,r1,t2) be a BS. A subset E, of x is said to be (ri,rj)-g-

closed set [1] (respectively (ti,r1)-wg-closed set [3]. (ti,ti)-gp-closed set [4])

if Cli EcG lrespeciively C\ lntl EcG, ,Cli EcG), \A'henever E, cG and G is

r;-open set. The class of all (t;,1)-g-closed sets (respectively (ti,ti)-wg-closed

sets, (t1,t1)-gp-closed sets) is denoteO by D (t',t,) [1] (respectively W (ti't1)

[3], GP (ti,t1) [4]).

Theorem2.2:Let(X,rr, t2) be a BS, then: -

1- Every ti-closed set is (ti,t1)-g-closed set, but not conyersely. [1]

2- Every (r1,t1)-g-closed set is (t1,ti)-wg-closed set, but not conversely' [3]

3- Every 1.,,.ij-g-.losed set is (r,,..i)-gp-closed set, but not conversely' [4]

Remark2.3: The following implications follow from Theorem 2'2'

t;-closed set f (r,,..i)-8-cloled set f (ti,ti)-rvg-closed set

++
(ti,ti)-gP-closed set

Theorem 2.4: Let (X, rr, t2) be a BS such that r; C r.i- then: -

l- D (t1,ti)c D (t;,t1). [1]

●
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2-W(η ,τ i)⊂ W(τ l,η )。 [3]

3-W(η ,τ l)⊂ GP(η ,τi)⊂ GP(τЬη)⊂ W(■ ,η )・ [4]

Vol。 17,No。 2,2006

Definition2.5: A function f (X, t1, t2)-+(I', or,o:) is said to be D (t;,t;)-o1-

continuous [2] (respectively W (t;,q)-o1-continuous [3], GP (t;,r;)-o1-

continuous [4]), if the inverse image of every or-closed set is (ri,ti)-g-closed

set (respectively (t;,t;)-wg-closed set, (t;,r;)-gp-closed set).

Definition 2.6: A function-/a (X, t1, t2))(l', o1,o2) is said to be bi-continuous

l2l, (respectively generalized-bi-continuous, brietly g-bi-continuous l2),
weakly generalized-bi-continuous, briefly wg-bi-continuous [3], generalized

pre-bi-continuous, briefly gp-bi-continuous [4]), if it is t1-or-continuous
and t2-o2-continuous (respectively D (t1,t2)-o2-continuous and D (t2,t1)-o1-

continuous, W (t1,t2)-o2-continuous and W (t2,t;)-or-continuous, GP

(t1,t2)-o2-continuous and GP (t2,t1)-o1-continuous).

Definition 2.7: A function f (X, t1, t2)-)(l', or,o:) is said to be strongly-bi-
continuous, briefly s-bi-continuous [2], (respectively generalized-strongly-
bi-continuous, briefly g-s-bi-continuous [2], weakly generalized-strongly-bi-
continuous, briefly wg-s-bi-continuous [3], generalized strongly pre-bi-
continuous, briefly gp-s-bi-continuous [4], if it is bi-continuous, rr-oz-
continuous and r2-o1-cortinuous (respectively g-bi-continuous, D (t1,t2)-o1-

continuous and D (t2,ts)-o2-continuous (respectively 'uvg-bi-continuous, W
(t1,t2)-o1-continuous and W (t2,t1)-o2-continuous, gp-bi-continuous, GP

(t1,t2)-o1-continuous and GP (t2,t1)-o2-continuous).

Theorem 2.8: Letf. (X, rt, r)-+(Y, or,oz) be a function: -

r- If / is bi-continuous (respectively s-bi-continuous), then it is g-bi-
continuous, but not conversely (respectively g-s-bi-continuous, but not
conversely). l2).

2- If/is D (t;,q)-o1-continuous, then it is W (ri,t;)-o'1-continuous, but not
conversely.[3]

3- If/ is D (r;,1)-o1-continuous, then it is GP (t;,t;)-o1-continuous, but
not conversely. [4]

4- tf/ is g-bi-continuous (respectively g-s-bi-continuous), then it is wg-
bi-continuous, but not conversely (respectively wg-s-bi-continuous,
but not conversely). t3]
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s- If/ is g-bi-continuous (respectively g-s-bi-continuous), then it is gp-
bi-continuous, but not conversely (respectively gp-s-bi-continuous, but
not conversely). [4]

Remark2.9: The following implications follow from Theorem 2.8

sl=鼎s

Definition 2.10 A BS (X,t6r2) is said to be (ri,r.)-T y,-space [1] (respectively

(ti,ti)-T,ug-space [3], (r;,t1)-Tr6space [4]), if every (r;,ti)-g-closed set

(respectively (t;,r1)-wg-closed set, (t;,t;)-gp-closed set) is 1-closed set.

Definition 2.ll: A BS (X,rr,rz) is said to be strongly pairwise T y -space

[] (respectively strongly pairwise Tyg-space [3], strongly pairwise Trr-
space [4]), if it is both (r1,r)-T y -space and (r2,t1)-T l-space (respectively

(ts,t2)-T,*s-space and (tz,tr)-T,r*-space, (t1,t2)-Trr-space and (t2,t1)-Tro-
space).

Theorem 2.12: Let (X,r1,r2) be a BS: -
r- If X is (ti,1)-T\\,s-space (respectively strongly pairwise-Trur-space),

then it is (t;,t;)-T ,/,-space, (respectively strongly pairwise T /-space).
t3l

2- IfXis (t;,t1)-Tro-space (respectively strongly pairwise-Ton-space), then

it is (t1,q)-T y -space, (respectively strongly pairwise T y -space). t4]

Theorem2.l3:Let(X,r1,r2) be a BS: -
r- X is (t;,t;)-T l-space if and only if every singleton is q-open or r;-

closed. []
2- If X is (t;,t;)-T*,r-space, then every singleton is ti-open or t;-closed,

but not conversely. [3]
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3- tfx is (t;,r.1)-T*r-space, then every singleton is t;-open or ri-closed, but
not conversely. [4].

The following definitions and resulrs are given from [5].

DeJinitiort 2.14 Let (x,t1,rz) be a BS. A subset E of x is said to be t;- B-open
set with respect to t1 if E c Cl; Int; Cl1 E. A subset F of X is said to be r;-B-
closed set rvith respect to r; if the complement of F is t;-B-open set with
respect to t, or equivalently, Int; Cl; In! F c F. The class of all
t;-B-open set lvith respect to t; (respectively t;-B-closed set with respect to t;)
is denoted by t;BO (i)ti.(respectively t;FC (,flri).

Theorem 2.15: In a BS (x,r5r2), every r;- open (respectively r;-closed) subset
of X is t1- B-open set with respect to t; (respectively t;- B-closed set with
respect to r;).

Definition 2.16: Let (X,t1,t2) be a BS, E cx. The intersection of all t;-B-
closed set with respect to t;and each containing E is called the t;-p-closure of
E with respect to r.; and is denoted by BCI iti, (E).

Theorem2.lT:Let(X,r1,r2) be a BS, EcX, then lyCl i,n1(E):E r_rlnt; Cl; Int;8.

Definition 2.18: A function./: (x, tl, t2)-)()r, or,o.z) is said to pairwise B-
continuous. briefly P0 . ,if the inverse image of every o1-op€n set
(respectively o2-open set) is t1-B-open set with respect to t2 (respectively
t2-B-open set with respect to t1).

Theorem 2.19: A function -/i (x, tl, t2)-+(lr, or,oz) is pp . if and only if
pCl ir, ( "f 

't (B)) ..f -t (Cl i (B)), for all subser B of y.

Theorem 2.20: A BS (x,t1,t2) is said to be pairwise p.0 if for each r1-open Set
(respectively r2-open set) G, and for all x in G, Cl2 {x}cG (respectively Cll
{x}cG).
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(r;,q)-gsh-CLOSED SETS

In this section, we define (t;,ti)-gsh-closed sets in BS and studied some of
their properties rvith other concepts in BS.

Definition 3.1: Let (X,t1,t2) be a BS. A subset E of X is said to be (ti,t;)-gsh-
closed set if Intl Cl; lntl EcG, whenever E cG and G is t;-open set. Let the

class of all (t;,t;)-gsh-closed set be denoted by SH (t;,r;). A subset E of X is
said to be pairwise gsh-closed set if it is both (t1,t1)-gsh-closed and (t2,t1)-

gsh-closed.

Theorem 3.2: For any BS (X,r5r2), every (t;,t1)-wg-closed set is (t;,t;)-gsh-

closed set.

Proof. Let E be a (ti,t;)-wg-closed subset of X and E c-G, rvhere G is t;-open

set, so Cli Int; E cG, but Inti C\ Int; Ec Cl; Int; EcG, hence E is (t1,t;)-gsh-

closed set.

Remark 3.3: The converse of Theorem 3.2 need not be true as it is shown in

the following example.

Example 3.4: Let k {a, b, c}, tr:{$, {o},8 and t2:{$, {b\,,Y}, so

{o\.SH (t1, t2) and {a} eW (t,, tr).

Corollary 3.5: Let (X,t1,r2) be a BS, then: -

r- Every (t;,t1)-g-closed subset of X is (ti,ti)-gsh-closed set.

2- Every t1-closed subset of X is (t;,ti)-gsh-closed set.

Proo,f, Follows from Theorem 2.2 and Theorem 3.2.

Renwk 3.6: The union and the intersection of (t;,ti)-gsh-closed sets need not

be (t;,ti)-gsh-closed sets, as it is shown in the following exanlple.

Example 3.7: Let X:{r, b, c}, rr:{0, {o, b\, lr}, 4 and t2: ($ , {o, ,}, 4.
Clearly {a} and {6} are (t1,t2)-gsh-closed, but {a, b} is not (t1,r2)-gsh-closed

set. On the other hand {o, r} and {b, c\ are (t1,t2)-gsh-closed set, but {c} is
not (t1,t2)-gsh-closed set.

Theorem 3.8: Let (X3sr2) be a BS, EcX, if E is r1-opeo set and (t;,t;)-gsh-

closed set, then E is t;- B-closed set with respect to t;.
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Proof. Since E is t1-open set and (t;,r.;)-gsh-closed set, then Int; Cl; Inti EcE,
hence Eet;BC (X)ri.

Remark 3.9: The classes SH (t1,t2) and SH (t:,rr)are different generally. To
show that, in Exantple 3.7, {a,6}eSH (t:,tr) \ SH (tr,r:) and {a, c}eSH
(t',tr)\ SH (t2,t;).

Remark 3.10: In general the classes SH (r;,t;) and GP (r;,r;) are different.

Example 3.ll: LetX:{a, b, c, d},rr:{0, {ari, {.}, lr, rl. trb, c),ta, b, c\,
{o, r, d}, n and t2:{$, lb},,(}. Clearly {a}eGP (t1,t]) \ SH (r1,r1) and

{6} e SH (t1,t2)\ GP (r1,12).

Remark 3.12: From the preceding results, we can obtain the following
implications:

t;,r;)-gsh-closed set

tt
-closed set t;,r.;)-g-closed set (t;,t;)-wg-closed set↓

‐十

+t
(ti,ti)-gp-closed set

Theorem 3.l3: Let (X,r612) be a BS such that r; c r.;. then: -
l- SH (r.i,r;) c SH (ti,ti).
2- GP (t;,r1) c SH (tr,ti).
3- GP (r.;,r;) c SH (ti,r.i).
4- W (t1,r;) c SH (ti,ti).

Proof. (l-) Let EeSH (ti,t,) and EcG, where Geri, since Int; cl.; Int; Eclnt;
Cl; Int;8, then Ee SH (ri,r3).
(2)Let Ee GP (ri,rj) and E cG, where Get;, since oCllE:EwCl;InqEcG, then
Ee SH (ti,r.i). The others follows directly from ( I -), (2-) and Theorem 2.4

^
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Theorem 3.14: Let (X,ry,r2) be a BS, If r.i : ri gC (!ri, then every subset of X
is pairwise gsh-closed set.

Proof, Let EcG and Ge t1, so from Theorent 2.15, we get XGet2, hence

lntl Cl2 Intl Ec Intl Cl2 Intl G c Cl2 G:G), hence Ee SH (t',tr). Now, let

Ec.H and Her2, then Int2 Cl1 lnt2E c Intz Clr Intz Hc.H. hence EeSH (tr,t').

Theorem 3.15: Let(X,r1,t2) be a BS, If every subset E ofXis a (q,t;)-gsh-
closed, then t;c tr PC (XF:.
Proof. Let Ee t1, so IntiCli [nt; E c- E, hence Eeri FC (X)ri.

Theorem 3.16: Let (X, rr,rz) be a BS, xeX, then {x} e SH (t1,t;) or {x} 'e SH

('-i't')'
Proof. Let {r} 'e SH (t;,ri), then {x} '€ r.i, so Cl; {t}:{x}, hence {x} e SH

(t"t:)

', Theorem 3.17 Let (X, rt, rz) be a BS, then for any (t1,t1)-gsh-closed subset E

of X, there is no nonempty t;-closed set contained in Int; Cl; Inti AE.
Proof, Let F be a t1-closed set contained in Int; Cl.; Intl AE, so E is contained

in XW, hence Int; C\ In! Ec,llF, consequently ^FnF:Q.

Theorem 3.18: Let (X, rr, xz) be a BS and A, BcX, if AaBeSH (t;,t;) and

lntl Cl; (B) cA, then Be SH (ti,t1)
Proof. Let BcG and Ge t;, then In! Cl lnti (Ar:B) cG, hence Intl Cl; Intr (l)

; n Inti Cl; Intl (B) cG, consequently Int; C\ Intl (B) c.G,, so Be SH (t;,q)

Theorem 3.19: Let(X,xvrz) beaBS andA,BcX,if AcBcCli [nti Aand
I e SH (ti,ti), then B is a (ti,q)-gsh-closed.
Proof. Let BcG and Get;, so Inti C\ Int; A clnli Cli [nt; (B) cG, hence

Be SH (ti,ti).

Theorem 3.20 Let (X, rs b) be a BS, If X is a pairwise R6-Spoc0, then: -

r- Every singleton is (t1, t2)-wg-closed set and (t2, t1)-wg-closed set.

2- Every singleton is pairwise gsh-closed set.

Proof. (l-) Let {x} c.G, where G is a r1-op€n set, then Cl2{x}cG, hence

Cl2 Intl {x}cG, so {x}.W (r,, tz).BY similar way, we can prove that

{r} e W (t2, t1). (2-) is proved by using (1-) and Theorem 3.2-
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Remark 3.21: The following example shows that the corlverse of Theorem

3.20 need not be true.

Example 3.22: Let X:{a, b, c}, tr:{Q, {o, b\, ,Y} and r::{0. {r, ,}, Xl.
Clearly every singleton subset of X is pairwise gsh-closed, but (X, tr, t2) is
not pairu'ise R6-space, since ae{a, b} etl and Cl: la\:X.

SH (t;,q)-o1-continuous functions

In this section, we define functions of the type SH (t;.ti)-o1-continuous,
generalized sh-bi-continuous and generalized sh-strongl).bi-continuous. Also
we studied some of their properties and relations rvith other types of
continuous tunctions in BS.

Definitiott 4.1: Let (X, rr, rz) and ()', or,o:) be tu,o BS's. A function

f (X, t;, r2)-+( )', or,oz) is said to be: -

r- SH (t;,ti)-op-corltirluous if the inverse irnage of every o1-closed set is
(t;,q)-gsh-closed set.

2- Generalized-sh-bi-continuous, briefly gsh-bi-continuous if it is both
SH (tp,t2)-o'2-continuous and SH (t2,t1)-o1-continuous.

3- Generalized-sh-strongly-bi-continuous briefly gsh-s-bi-continuous, if
it is gsh-bi-continuous, SH (t1,t2)-o1-continuous and SH (t2,t1)-o2-
continuous.

Theorem 4.2: If a function f (X, r1, t2)-+()', or,oz) is W (r1,r;)-o1-continuous
(respectively rvg-bi-continuous, wg-s-bi-continuous, then./ is SH (t;,t;)-o1-
continuous (respectively gsh-bi-continuous, gsh-s-bi-continuous).
Proof. Follows from Theorem 3.2.

Remark 4.3: The following example, shows that SH (t;,r;)-o1-continuous
need not be W (r;,1)-o1-continuous.

Example 4.4: Let X-- {o, b, c}, rr:{0, {r}, {b, c\, X}, r::(0, {b} , &, Y: {0,
1,2\, or:{0, {1,2\, }'}, or:{0, {0,2},I'J. Define a functionf, (X, :-1,

r2)-+(7', or,o:) as follows: f (a)--2,f (b)=0 andl(c):1. Clearll'/is SH (tr,tz)-
o2-continuous, but it is not W (t1,t2)-o2-continuous, since.f -t({l}) is not
(t 1,t2)-wg-closed set.
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Remark 4.5: The follorving examples, shows that GP (t;,r;)-o1-continuous
function need not be SH (t;,ti)-o1-continuous and SH (t;,t;)-o1-continuous
function need not be GP (t1,r1)-o1-continuous.

Example 4.6: I-et X: {r, b, c}, tr:{0, {b, c\, 4, rf {$, {o, b\, n, }': {0, 1,

2|, or:{0, { I }, {0, l\, n, oz:{0, {0}, y}. Define a function .f. (X, r,,
tz)-+()', or,o':) as follows f (a):0,f (b):l andflc):2. Clearll'/is GP (tr,rz)-
o2-contifluous, but it is not
is not (t1,t2)-gsh-closed set.

SH (t1,t2)-o2-contirluous, since/ '({ t, Z})

●

Exantple 4.7: Let X-- {o, b, c}, rr:{0, {o, b\,4, rr:{Q, {rr), 4, Y: {0, l,
2), o':{0, { 1}, }'}, o::{0, {0}, F}. Define a function f (X, r5 r2))(Y, or,oz)

as follows: f (a)=1, f (b)-/(c):0. Now/is SH (t,,t2)-o2-continuous, but it is
not GP (t1,t2)-o2-continuous, since/-'({t,Z}) is not (tr,rz)-gp-closed set.

Theorem 4.8: Every PB..-function is gsh-bi-continuous.

Proof. Let f. (X, rv rz)-+(l', or,oz) be a PB . -function, to show that f is SH

(t2,t1)-o1-continuous, let F be o1-closed set and f-t(n cG , where G er2,

from Theorem 2.19, pCl ,,r,(f'(r ))./.-'Clr(F ){t(n cG. and by Theorent

2.l7,we get tnt2 Cl1 Int2 ( f'(F )).G,f'(F)e SH (tz,tr).Similarly for SH

(t 1,t2)-o2-continuous.

Remark 4.9: The converse of Theorem 4.8 need not be true, for this in
Example 4.7,we see that/is gsh-bi-continuous, but it is not PB.. , since/-r
({ I }):{a} €t1 BO (X)rz.

Remark 4.10: From the previous results, we obtain the following
implication:-

●
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fi'ri
gsh-br1:qntinuous

**-o*ttinuous

bi-continrlous + g-Ui-.fniinuous ;t srybilcontinuous

,-ni-.oJinJou, + s-r-bi-.1'r,fnuorr; ;trf;;;;;r"r,+l .*
we-s-bicontinuous

gsh-s-bl-c8ntinuous

Theorem 4.ll:Let(x, rr, rz) be a BS such that r;C r.1, then for any function
,f.(X, r1, r2)-+(I/, o1,o2):

t- SH (r.;,t;)-o1-continuous = SH (t;,r.;)-ok-continuous.

2- GP (t;,ti)-o'1-continuous = SH (t;,ti)-ok-continuous.

3- GP (t;,r;)-o1-continuous = SH (t;,t;)-o1-continuous.

4- W (r1,r1)-op-continuous + SH (t;,q)-ok-continuous.

Proof: Follows directly from Theorem 3.13.

(t;rq)-Tg s11-spoc€

In this section, we introduce the concept of (r;,r;)-Tgsrr-sp?c€ and strongly
pairwise T-n,6-Sp8ce. Also we study some of their p.ope.ties and relations with
another separation axiom in BS.

Definition 5.1: A BS (X, rb :.2) is said to be: -

l- (t;,r;)-T*,r,-space, if every (t;,1)-gsh-closed subset of X is a t1-closed
set.

2- Strongly pairwise Tgsn-Sp?ce, if it is both (t1,r2)-Tg.6-spsce and (t2,ts)-
Tgsn-SPoCe .
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Theorem 5.2:Let(X16t2) be a (t;,t1)-Tgsn-Spoce, then: -

l- SH (t;,t;) c D (t;,t;).

2- SH (t;,r;) c W (rr,ti) nGP (ti,ti).

P ro of, S trai ght forward.

Theorem 5.3: Let (X, rr, t2) be a BS: -

l- If X is (t;,t;)-T*sr,-space (respectively strongly pairw'ise To.6-space),

then it is (t;,ti)-Tu,g-Space (respectively strongly painvise T,ru-space).

z- If ,{ is a (t;,ti)-Tgsh-Spoce (respectively strongly pairvvise Tgsn-spsc€),

then it is (t;,t3)-T y -space (respectively strongly pairwis e T ,/ -space).

3- tf X is a (t;,q)-Tgsh-Sp8ce, then every singleton is 1-open or t;-closed.

,, Proof. Follows from Remark2.3, Theorem 2.12 and Theorem 3.2.

Renrark 5.4: From Theorem 2.13 and Remark 3.12, the converse of Theorem
5.3 need not be true.

Theorem 5.5: Let (X35r2) be a BS, such that 11 C r1. then: -

t l- IfXis (r;,t1)-Tgrr,-space, then it is (t1,r;)-Tgsh-Sp€rce.

2- IfXis (r;,1)-Tgrr,-space, then it is strongly pairwise Tn,6-Sp8ce.

3- IfXis (t1,t1)-T*,r,-space, then it is strongly pairwise Tno-space.

4- IfX is (r;,t1)-Tgr1,-space, then it is (t;,t;)-Tw-g-space.

Proof. Follows from Theorem 3.13.

Remark 5.6: The converse of Theorem 3.20 and Theorem 4.8 is true if
(X,r62) is strongly pairwise Tgsn-spec€.

Theorem 5.7: Let (X,r132) be a strongly pairu,ise Tgsrr-Spsce, if every
singleton {x} is pairwise gsh-closed set, then (X,t1,t2) is pairw,ise R4-space.
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Corollarl, 5.8: Let (X,r132) be a strongly pairrvise To,6-Sp&ce, if every
singleton {*} is both (t1,t2)-wg-closed set and (r1,r2)-wg-closed set, then
(X,r1,r2) is pairwise Ra-space.

Proqf, Follows directly from Theorem 3.2 and Theorem 5.7 .

Proof. Let x eG and G be a 11-op€n set, since {r} . SH (r1,t2), then {x} is 12-

closed set. hence cl2 {x}cG. Similarly Cll {.r}cG, for all r2-open set G
containing x.

Theorem 5.9: Letf. (X, rr, tz)-+(1,, or,oz) be gsh-bi-continuous. if (X,t1,r2) is
strongly pairrvise Tgsn-spac€, then the function/is P1r ..

Proof. Let G be a o1-open set, so,f-r (Y\G) is (t2,t1)-gsh-ctosed set, then/ -r

(G) is rr-open set, hence f-t(C) c Cl2 tntl Cl2 (.ft (C)1. consequentlyf-
'(C). rr 0O 6)tz. Similarlyf '(ry. tz 0O (X)r,, for all or-op.n ,.t
H.
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Abstract

The airn ofthis paper is briefly analyze,and、 ve rccan hoぃ′coverillgs and

crisp partitions can be described in terrns of resemblance and equivalence

relations.AIso natural extensions to the fuzzy case ofconcepts as covering

and w―reselnblance relation are giveno AIso we sho、 vs ho、v, from each

covering Σ of a fuzzy set μ,aw―resemblance relation RΣ  on μ can be

constructed;and conversely.The concepts of pre― class and class of a w―

reseinblance relation are introduced. AIso,、 v―silnilarity relations are

studied as a signiflcant particular case of fuzzy w― resemblance relations.

We introduce a necessary and sufflcient conditions for R to be a w―

sirrlilarity relation and connections between w‐ sirllilarity classes and

classes in the sense of section 2 are analyzed.Then a fuzzy partition π is

deflned as a covering that has a、 v― sirnilarity relation associated being

πthe set of w― sirnilarity classes of R.Finally,notions of quotient― set and

canonical lllapping are properly extended to the fllzzy casc thus the

analogy between the fuzzy partition theory presented in this paper and

classical(Crisp)is clearly manifest.
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In this section some common mechanisms of "Likeness" and
"sameness" are considered. These mechanisms should be regarded in the
following sections.

Let X be a finite set of objects and A, a finite set of their attributes,
such that any object ueX has at least one attribute ie.\'. If p, denote the
subset of all aeX that possess an attribute i, then, obviously,

X - U Pi "" ""(1'l)
ie 1/

More generally, elements of the set ,\' may be regarded as ..names',

of attributes and subsets p, as "models" of these attributes. An), family of
subsets of x, which fulfils (l.l), is called a covering of.t. Thus, attributes
forrn a covering of the set of objects conversely, if a covering (l.l) of the
set x is given, we can consider p, as an attribute "an object belong to p,"
with a name i. In this sense, there is a one-to-one correspondence between
families of attributes and coverings.

This framework provides a very irnportant mechanism of
resemblance relations.

Namely, we say that two objects are resernbled if they have a
common attribute. Formally, this notion of likeness can be described in
the following way: Let R be a binary relation on .\'define &S .r R y if and
only if there exist i e N such that x, ),e p, .....(1.2)
Then R is reflexive and symmetric relation. Such relations are called resemblance
relations Il]. It is easy to see that, generally speaking. a resemblance relation defined
by (1.2) is not necessarily a transitive relation Il],[2] .-

Let R is a resemblance relation on the set ,Y. We say, that.r resembles
y, if and only if x R y.Now for any given resemblance relation there is a
covering, which generates this relation by (1.2). Thus. \\e trave rwo
equivalent rnechanisrns of likeness which fuzzy €Xt€Itsions rr ill be studied i1 section 2.

There is a very important particular case of frarnerrork described above r.r,hen

each object of Xhas exactly one attribute in,\'. In addition ro(l.l)ue hare a properl,
P;OPi =d fori* j......tr.:l

In this case, coverings satisfuing (1.3) are said to be partitions. Ir is easy to
veriS that a resemblance relation defined by (1.2) for partitioni ir o rransitive relaiion,
i.e. an equivalence relation. Such relations provide a proper mathematical model for a
common notion of ''sameness". An extension of this frameu'ork on fuzzy set theory
will be studied in section 3.
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`       Coverings and W―
Resemblance Rtelations

Let μ be a fuzzy set[3],with a universeン 11

Deflnition 2.1

A family Σ={■ }たⅣ of fuzzy sets with a common universe χ is

said to be a covering ofthe set μ ifand only if μ=∪ ■ .

ノ∈Ⅳ

Below we suppose that χ and Ⅳ are flnite sets.Deflnition 2.l is a

natllral extension of(1.1)。 In accordance with section l.The set Ⅳ could

be regarded as a set of attributes.Then P,(χ )is a degrec of celtainty、 vith

which an otteCt χ has an attribute io ln this context P′ is considered as a

fuzzy subset ofottects WhiCh have an attribute′ .

we nrst deinc the Boolean operations、 ' andノ bヽy thc foHo、、'ing:
A(x)vB(X)=maX{A(x),B(X)}and
A(x)AB(x)=min{A(x),B(X)}

The foHowing deflnition presents a natural cxtension of(1.2).

Dcinition 2.2

・                A fuzzy binary relation deflned by

μRΣ (χ,ノ)=,論毎(χ)∧場(ノ)}………9.1)

is said to be a fuzzy relation associated to Σ  .

Lemma2.3
Any relation RΣ   fulflls the following properties:

1)μRΣ (χ,ノ)=μ RΣ (ノ ,χ )fOr all χ,ノ ∈χ・……………………。(2.2)

●      2)μ RΣ (χ,ノ)≦ μRΣ (χ ,χ )∨ μRΣ (ノ ,ノ )fOr all χ,ノ cχ .… .。 (2.3)

3)μ RΣ (χ,χ)=μ(χ)fOr all× ∈χ .… …… …… …… …… (2.4)

Preef
(1)and(2)are eVident
We have■ (χ)≦ μ(χ)and場 (ノ)≦ μ(χ)WhiCh implies

■ (χ )∧ 島 (ノ )≦ μ(χ)∧ μ(ノ)=(′
論

■ (χ))∧ (′

詩
身 (ノ))

=μ RΣ (χ,X)∧ μRΣ ()',,ノ )

For all′ ∈A/.Hence,

μRΣ
 (χ

,ノ)=ぇ
勇vl弓

(χ)∧ J号 (ノ)}≦ μRΣ
 (χ

,χ)A μRΣ  (ノ
,ノ).

By(2.2 RΣ ,)iS a symmetrical reladon.
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Note that (2.3) is fulfilled for reflexive relations. This property can i
be regarded as a weak reflexivity. We consider fuzzy relations satisfying
properties (2.4), (2.3), (2.2) as analogous to crisp w-resentblance relations.

Defrnition 2.4

A fuzzy binary relation is said to be a w-resemblance relation on a
fuzzy set p if and only if it fulfils properries (2.2), (2.3), and (2.4)

Definition
Afuzzy set )" is said to be a pre-class of R if and only if
1(x) n tr(y) S p n@, y)for all x,y e X
Maximal elements of the set of all pre-classes are called classes of R.

It follows from lemma 2.3 that any fuzzy binary relation associated
to a covering is a w-resemblance relation. The follovi'ing theorem shows
that the covers is also true.

Theorem 2.5

Let R is a w-resemblance relation on a fuzzy set p. There is a covering I
such that R=R:

Preel'
Let N denote the set of all classes. We define a family of tuzzy sets

by

7 ,_.\ lpn@,t) ,ifx=aorx=b
Aa,b\x ) = 7[O , orherwise
Forall a. b e,t'. Then )"o,6 is apre-class of R forany a. be-rby e.2)

and (2.3).
lf 4G € l/) is any class of R q+,hici contains ).n,6 then

4@) n Pi@)= ttR@,b). Hence u {pi(x)n pij,)l= !R@,y)
i el/

For all x,7,eX, which follows 
,!*P,(r) = lt(x) ,

Since R is a relation oDlt, i.e., I- {pi}i.Lr is a covering of pr such
that R = RI

Thus, for each covering t of a fuzzy set p there is a w-
resemblance relation Rr on p associated to I by (Z.l ) and, conversely,

for each w-resemblance relation R on p there is a covering I of p such
thatR:R2 . Usually, it is possible that RI r = R2 , for different covering

11 andL2.
Let us consider the following example.
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Example 2.6

Let χ={χ l,・2,χ3}and μ=χ (that iS,μ(x)=l ∀i=′ ,2.3`… ..).The

fo‖owing t、 vo coverings ofノ″be:

P:  P2  P3 Pr P2 Pr

Σ l

$'here a < P < f it is easy to verify that

μ^

　
α
　
ｌ

α
　
１

　

／

１

　

α
　
β

・

Ｆ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｌ

χ

　

χ
　
　
χ

〓Σｄｎａ

「
―
―
―
―
―
―
コ

α
　

／

１

α
　
１

　

／

１

　

α
　
β

・

Ｆ
Ｉ
Ｉ
Ｉ
Ｉ
Ｉ
Ｉ
Ｉ
Ｉ
Ｌ

χ

　

χ
　
　
χ

〓

χl   χ2  χ3

「
ｌ
ｌ
ｉ
ｌ
ｌ
ｌ
ｌ
コ

′
″
　
α
　
ｌ

α
　

／

１

α
　
１

　

／

１

　

α
　
β
″

Ｆ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｌ

χ
　
　
　
χ
　
　
χ

〓Σ

一
●

μRΣ l=μRΣ
2

Since μR=μ RΣ l =μ RΣ 2  iS a W―
reselmblance relation, it is

possible to calculate an its classeso lt turns out that they lorin a covering。

PI  P2  PS  P4

Hence, we have at least three different coverings I l,I 1 andL3

such that Rr, = RZz= R::.lf n is a w-resemblance relation on M and

, is a covering such that R = RI then, obviously, each element of I
is pre-class of R. There fore, classes of R form a covering which is a

! maximal one among coverings possessed a property R = R: This

covering will be denoted by I p . Then we have RI o = R but, generally

speaking 2 RI *L

Example 2.7

For coverings from the previous example we have

tRI , =IRr, =I3,andl*I, =I, .Obviously, 13 contains both

I1 andL2
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W-Similarity Relation, Partitions and Quotient-Sets.

Let I be a covering of p. According to section 2 a fuzzy binary

relation R; associated to I is a W-resemblance relation. Is this relation

a W-Similarity?
The following theorem gives an answer.

Theorem 3. l

Let r= {Pi}i..\, be a covering of p .Afuzzy,binarl'relationR. is a

W-Sirnilarity relation if and only if for each pair i. 1e V and each pair .r, 1,

e X there is /re .\' such that
hi n Pi(r) n P7(l') < Pt@) n Pp(1t) ........(5.3.1 )

魯

Preaf

RΣ have i

= ∨

′,ノ∈N

、、′here/7″ =χ
ど1・

弓(・)∧ Pi(χ)}iS a height of 4∩ Fノ ・

Let I fulfills (3.1).lt is necessary to prove only transitivity of.

We

μRΣ
 (χ

,夕)A μRΣ  (ノ
,Z)=[′

とN{」
弓(χ)∧ ■ (ノ )}]∧

[ノき:、

.Iメリ(1')Arり (Z)}]

{Pi(') n Pij) n PiU) n PiQ)}

≦
′.たハ={力〃

∧■(χ)∧ う(Z)}

≦
た翫{3(・ )∧ 4(Z)}=μ RΣ (χ,Z) ―い」■|)        バ

Hence,RΣ
 is a transitive relation.

No、v, Let RΣ   be a W‐ Siinilarity relation associated to a given

covering. I
Since Rt is a transitive, we have

FRz (*,r)nFRz Q,y)=l,*, (*,y)

For any z eX, which implies , as above,

y .,{P, (.t) ,. PiQ) n Pi Q) ^ 
PL 0')} < yiPr (x) n Pr}')\

i.7e A' " k

Hence, forgiven pair i, j eN and x, ), e^', there is k e A'

such that 4 (r) n Pi@) n Pi Q) n Pi 0,) < P*(*) n Prb,) .

And for any z eX, which implies
hii n P;(x)n Pj(y) = r!*{r,(x)n 

PiQ) n PiQ)n P;(r,)}

< PrG) 
^ 
Prj)
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There is another necessary and sufflcient condition on R tO be a W―

silnilarity relation,、 vhich involves the notion of α―level― set.An α―

level set Ofa fuzzy sctえ is a crisp set.

えα={χ ∈ス劉え(χ)≧ α},α ∈[0,1].Let Σ={4}た Ⅳ be a covering of

a fuzzy set μ.Then Σ α={4α }たⅣ iS,Ob宙ously,a cnsp co、・
e五 ng of μα

for all α∈[o,1].

Theorein 3.2

AW― resemblance relation RΣ
 associated to Σ is aヽ V‐ Silnilal・ity

relation on μ if and Only if fOr aH οrc[0,1]each pair ′ブ ∈_｀

アand each

pJr χ,ノ ∈χsuch that χ∈イ,パ イandイ∩イ≠ψぬere tt κ∈Ⅳ,

り∈イ・
Proof

Let Σ ful■H cOnditions ofthe theorem andα ∈[0,1].We have

訳gノ r and onけ f μRΣ (χ,ノ )≧ α f and ody if thereヽ ′

such that Pr・ (■ )∧ 場(ノ )≧ α if and only if there isノ such that

Pr・ (χ)≧ α and鳥 (ノ )≧ α ifand only if there is i such that■ ,1・ ∈烏
α
・

It is easy to verify nOw that Rg  is a transitive relation on the set

μα・

Lettt μ z cЙfand οダ=ノ″RΣ
 (χ

,ノ)∧ μRΣ  (ノ
,Z)。 Then.Rr y and

ツRf ZWhiChimpliesχ Rf z・ By transiti宙 ty of R野 .Hence,

pRz (*,r)> a = pRL @,y) n FnL (y,r)

i.e. R2 is a W- similarity relation on p .

Conversely, let R2 be a W-similarity relation on p and ae[0,1].

Let,also PF)pf */,and xePf ,le Pf Since Pi"apf *Qthere

麓Z∈ イ∩ィ .

Wehave xRi z,beCauseェ f,c Ptt and f

∈イ。

Since RΣ is a W― SimihHty reladon,Rr is a transh市 e cnsp

relation.

●

一
●

α

ｙ
一

Ｒ ),, because z,y
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Hence,χ Rg y which implies χ,)・ cPF for sOmc々 cⅣ .

Theorenls 3.l and 3.2 give an internal descriptiOn of thOse

covcrings which generate,by(2.1),W― Similarity relations.As in the
general case,it is also pOssible that different cOverings generate the same

W―sirnilarity relation. Let R be a W― silnilarity relation on μ・ It Was
mentioned in section 2 that there is a unique inaxiFnal COveringΣ  such
that R= RΣ  . Elements Ofthis cOvering are classes OfR.

Theorem 3.3

Any class Of a W― similaHty relation R is a W― similarity class[α
]

for some α∈′r

Proof

AW― similarity class[α ]iS a fuzzy set、 ′ith a menlbership hnctiOn

・μ
[α ](χ)=μR(α,x)           We            have

μ
[α ](χ )∧ μ

[α ](ノ)=μR(χ,α)∧ μR(α ,ノ)≦ //R(χ ,り
')・

Because ofsymmetry and transit市 ity Of R.Hence,each[α]is a pre_
class Of Ro Let P be a class Of R.E)enote a,an elernent such that′

(■ )≦ ′
脅) fOr all  χ∈χ o since ′ is a class 、ve have
F(χ)=P(χ )∧ P(α )≦ μR(χ,α )==ル′

[α ](χ )。

But it is possible Only if P=[α
],SinCe[α ]iS a pl・ e― class Of R。

Generany speaking,a cOnverse theorem is nottrue.

For example,let us cOnsider a W_silllilarity relation R deined by

tPR =

There

It -rl

lt[ri = lt[*z] = [1 1

1l Iュ   IF

and メ
`=[1  l arl

r,r'here 0<q<1.

narnely,

the

為

ｌ

ｍｉ‐ａ

ｂ
．
１
　
ｌ
　
α

。
・ｓ‐

「

Ｉ

ｗｏ ｗ

「
　
　
為
　^
ヽ
　
　
ｒｅａ

、

α
‐

ity classes in this case,

,\'1 .\'1 -Ti

and /[*: ] -lo q al

Butthere is Only one class ofR,namely,P=[l l

Note that,,μ
[χ3]⊂

P °([χ3]⊂ P)

Nevertheless, there is an important particular case when
converse ofthe above theorem

is true.

Theorem 3.4
If R is a similarity relation[a],[5] then each similaritl, crass [a]

class of R.

二
、

α
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Proof
Suppose that there is a class p of R, which contents a pre-class [a],
i.e. .P(*)>- /tp1?) for all x e x rhen p(a)> Fvl@) - 1 which

irnplies

P rrJ)=1. Since P is a class, we have
P(*) - P(x) n P(a) 3 F n(a,x) = pp1@)

which implies P: [o]

Corollarv 3.5
Classes of similarity relations are exactly their sirnilarity classes.

In the general case, any class of a similarity relation R is a maximal
similarity class, i.e., a similarity class, which is not contained in any other.

Since similarity classes are known as soon as R is knorvn,it is easy
to determine classes of R.

Definition 3.6
A covering 7T={4}i.xis said to be a partition if and only if there

is a W-similarity relation R such that zr is a set of all W-sirnilarity classes
of R.

Fuzzy partitions, thus defined, admit an independent description in
internal terms. Namely, define a family of crisp sets {a;}i.rr,by

r; - {xl 4@) - h(4) - p(x)}
For any given covering r = {Pr}i.ar if {tri}i.A, is a crisp partition

of xthen for each aeX there is a unique i such that a€lri and for each

i e // there is such that. ae tri We denote lo): pr if and onty if aeri in
this case. We also use a notation rp1 for ri if a e q.
Theorem 3.7

ｆ

ｄ

ｏ
ｌ

　

ｎ

ｙ

ａ

ｏｎ
ｌ

跳

八

判

ｉｆａｎｄｔｉｏｎ。
・Ⅷ

輸・中ψ

Ｗ

ａ ｃｒ

庁

ｏｌ　・‐Ｓ　川『

叩
副Ⅲ

．ｏｖｅｒ‐‐π′‐呻
Ｃ
Ａ

卜

２
．

(3.2)

Proof
‐lLet π be a fuzzy partition,ioc.,there is a W― silnilarity relation

such that π is a set ofall W‐ similarity classes[α]OfRo We have
π

[α]={χ lμ
[α ](χ)=力 ([α])=μ (χ)}

={χ l/JR(α ,χ )==″
:`rメ

7R(α ,夕)=μ R(χ ,χ )}

={χ lメιR(α,X)=μ R(α ,α)=μR(χ,χ)}    …̈…..。 (5.3.3)

π
[α ]≠ ψ Since.α ∈π

[α]Suppose that χ∈π[α]∩
π

[b]・

Then,by(3.3),
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Hn(a,x) = ltR(o,o) = FR(x,x): pR(b,b) = ltR(b,x)....... ....(3.4)
We have

aplQ) = lt R@,t)2 lt n@,b) ^ 
p R(b,t) 2 p R(a,x) n p p(x,b) 

^ 
p R@,t)

: [rn (b,b) A p* (b,t) : pn (b,t) : prurt,t (By symmetry and
transitivity of R.

In the same way, aplu)> lt1a1u) u,hich implies lol: [D]. Hence,

{obl}1r1.,\' is a crisp partition of x.
Further, we have
h(la)ntDl) = 

r!,r.{ota{x) ^ 
pb)(x)} =...J.*{r* (a,x) ^ ttR(x,6)}

=μ R(α,b)=μR(α,b)∧ μR(b,α )=/ι[`7](b)∧ /ι
[ゎ ](α )'by

transitivity and sylllinetQ/ofR.

2- Let π be a cOvering fulflHing conditions Ofthe theorein.

We deflne μR(χ,ノ)=μ
[χ ](ノ)Then,by(3.2)。

μ
[χ ](′

)∧ μ[ッ](r)∧ μ
[χ ](ノ )∧ μレ](χ),メン θασ力t。….。 (5。 3.5)

Substituting′ ==r and r=ッ,we obtain,respectively,

μ
[ノ ](χ )≦ μ

[χ ](ノ)and μ[X](ノ )≦ μ
[ッ ](・ )

Hence,μ
[χ ](ノ )=μ

[ッ ](χ ),ioe.R iS a symmetric relatiOn.

By(3.5)and symmetry ofR,we also have

μR(■ ,)')∧ μR(ノ,z)=μ
[∬ ](ノ )∧ μ[z](ノ )

≦μ
[χ](Z)∧ μ[z](χ)=μR(χ,z),

1.eo R is a transitive relation.By deflnitiOn of π[.]We have
μR(■,■)=μ

[χ](χ)=μ (χ )

Hence,Risa W― siinilarity relatiOn on μ .

Note that partitions are deflned where by W― silll‖ arity classes but
not classes.The foHO、ving example inustrates the dittbrence between these

cases.

Example 3.8

`

くαく
０

ヽ

１

わ
．
１
　
ｌ

　

α

Ｉ

Ｉ
「
　
　
Ｌ
．　
ヽ

〓Ｒμ

Let R be again a W-similarity relation defined by,

χl  χ2  X3

There is a unique class P==[1 l arlofR.

on the other hand a partition a defined by R hus two elements:
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l'1 X2 .Ii

P = lt[x.] = /t[*21 and ltyx;:la a d]
The notions of quotient-set and canonical mapping are very irnportant in
classical set theory[6]. Our previous exposition pennits to give a proper
extension of these notions on fuzzy set theory.

Definition 3.9
Let R be a W-similarity relation on the set p with universe X and ltr a

set of all W-similarity classes of n. A fuzzy set )" with universe A' defined
by,

)'(lal) = v t'olx).
xeX

is said to be a fuzzy quotient-set of pwith respect to R and

denoted l=%
Afuzzy mapping F; X)N defined by F(x, [a]):trtg1@)
is said to be a canonical mapping. [t is easy to verify that F is a

well - defined mapping.
The following theorem established some common properlies of

notions introduced:

Theorem 3.10

-l r(p) ,,tr: i.e. )" is an image of p with respect to F;

f -l (L) = p -2, i.e. p is an inverse image of 2 with respect to .E;

3- F-l (t"l) -lal i.e. an inverse image of afuzzy singleton [a] in ). isa
fuzzy subset fa) in X;

Proof

4- R:F" Ft,i.e. R is a kernel of F.

I - (r(p)X[o]) : v {F(x,[a]) n p(x)\
xeX

・
●

iQX″
{μ R(χ

'α
)∧ μR(χ,χ)}=

り
∨ μR(χ,α)=

じ∈χ

(F~1(え))(χ)= ∨ {F~1(χ ,[α])∧ え([α])}
[α ]∈ Ⅳ

=レ
誕Ⅳ

{μlal(χ)∧ 夕L′μlal(″ )}=レ
鍾Ⅳ 

μR(α
'χ
)=μ R(χ ,χ)=μ (■ )

3… By deinition,a fuzzy singletOn[α ]inぇ iS a ftlzzy set[`′ ]With
membership function

μ
[α ]([χ])={え

(11])  ilhlil[lal'

χ∈χ
μ[司 (χ )=え ([司 )

2-

●
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We have (F-l(tal)Xx)=. .v..{F(r,[r]) n up1(trl)i
[r]erV

= F(x,fal\ n l(fal) - p R(a,x) n 
u!*tt R(a,u) _ 1t p(a,x) = ttp{x)

4 - 6-t o F)(x, y) = _ _v {F(x,[r]) n F(y,[r])]
[r]e A'

= 
1,1'. n{PR 

(x' /) 
^ P Ru ' )')l = tt n(x' -t')

For any given partition r=tPili..r-of p \\,e can consider a fuzzy
set Twith a mernbership function 1(i) = h(pi)

Then, by theorem (3.7) ),,is a quorient-set of p with respect to a
proper. W- sirnilarity relations R. thus, fuzzy partition theory presented
above is quite analogous to a crisp one.
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Abstract

This experiment included quality analysis ol the dry bean seeds
protein (cv. Harvester) of iradiated seeds with (0,50, I00, 150)gray of
gamma rays and restorated with 0.5gm/l of (ATp+Mg-:). Electrophoresis
analysis of the seed protein showed variations in the number ani density
of the protein bands compared with the control. In sorne sa,ples, bands in
the same position had different densities, which indicated the'less or more
of that protein production.

The presence of new protein with the same molecular rveight of
another might be the reason for the higher density ol the band than the
control. In other samples new bands exist and other disappeared. one or
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more of these variation were recorded in the samples from all the
treatments as will be showed in the text. These variations indicated the
genetic changes in the seed protein due to the different treatment in this
experiment that could be used to improve the production of this crop .
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JLIJ3 s-Jsll ;-pill g#,.,L,-l i:r-L!l qlilt Jlsiyl C.-r dJ=Jl tiA,rs f
(H,Hr,Li,N2,Al,Ar,Kr) +-;-llJl: irl--ll -itralt rt' Or::Jl &tnl f-,i .p3r-".

.(o.ol-90MeV/a,r) i-nUtcr+ 4l Lel (t-eoa.u) q_pJl e-rlr-!l 
"'s 

g;r"llcr+

6l rtll i:'!L 633 , I+JLJI JtSiYl "Dra CsJ ,J 4S!l 4ULXI ,r.lc rL;cYl i d.J-

. qL*ll dl:lJl C- al--3-^ll

,rt-+:c.yt --l.! ii.yl c.r:r lll.e i-6r., -iQYl 6;r!,.J..,- afu Y +:L OU::-YI 6.r S,

r,s 6 -i,ill C+-^l i^i!,rbi a:L't:,,j L:l: , aJJJI .:l;;.-Jl i+-l!; ,'.i,ijl C#
1^,'i ,JIl CrS 4illl 6rlll 6JJ.-i!ir)l ;;ri OY ellr 4ilCl ;rlJl ;-1rJ 4+lihll cl;_;,,*ll

. ++,,u1 a;;rJl .:l;.i"^ll j U,.S,J| .-,4: , iJilJl 4JJJI ol+i.-Jl .J lC

Abstract

ln the this work, theoretical fundamental thoughts have been put
to calculate the total shell correction for each atomic level of proton
reaction in solid and gaseous targets like (4. ,H...[.i.N'a..,il.Ar.Kr) of
speed ranges in atomic units (l-60a.u) i.e with energy range (0.02-
9OMeV/au). The kinetic theory has been used to get the theoretical
ideas. The obtained results were cornpared with the experinrental data.
It has been concluded that the stopping power can not be deterrnined
precisely without taking into consideration shell correction of atomic
levels. Also it has been noticed that the rrraximunt value of shell
correction is in inner levels of the atoms of stopping rrratter, because of
stopping matter aton'r is in its minimum value in internal atornic shells,
and the opposite in outer atomic levels.
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(α ,f′ ,ω′,4)山 1^L^]戸
(1)JJ。■ |

ン́_。|」     |Z 61^1_^〕
Itot

atot
Sl S2 P2 S3 P3 ”

ｕ S4 P4

H, 1

1

Wi 1.0

I(eV) 14.99 14.99

a(a.u) 0525 0.525

He ，

一

Ni 2

Vヽi 2.0

I(eV) 3883 38.83

a(a.u) 0845 0.845

Li 3

Ni 2 1

,ヽ/i 2.0 1.0

I(ev) 340 10932 3.24

a(a.u) 079 1.417 0.246

Nっ

Ni 2 つ
４

う
４

Vヽi 1.925 1.659 3.316

I(eV) 76.79 5900 41.24 32.68

a(a.u) l 188 3293 0.471 0.775

Ne 10

Ni 2 2 6

Vヽi 1 831 1.563 6.606

I(eV) 130.94 982.68 92.22 8137
a( a. u) 1 551 4.249 1302 1.223

Al

Ni ０
４

つ
４ 6 2 1

Vヽi 1.773 1677 6.488 1.909 1.153

I(ev) 12367 137304 167.14 771 901 4.85

a(a.u) 1 507 5023 1.854 2.016 0.407 0.298

Ar

Ni つ

一

つ

一
6 つ

´ 6

Vヽi 1705 1691 6448 1.337 6.02

1(eV) 175.35 1948.72 188.29 572.56 49.01 32.45

a(a.u) 1 795 5984 2681 3.244 0.058 0,778

Kr 36

N ，
‘

つ
４ 6 つ

‘ 6 10 つ
４ 6

Vヽi 1617 1.662 5417 1.573 5 108 1218 1.22 7.215

I(eV) 32959 4229.23 1353.15 1588.54 29012 344.29 564.77 38.22 23.81

a(a. u) 2461 8.816 4987 5.403 2309 2.515 3.222 0.838 0661
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Abstract

Despite significant advances in cloud physics. Many problems exist

a in the state-of-the -aft microphysical cloud modeling. The progress is

hampered by( I ) many rernaining gaps and uncertainties in our knowledge

of cloud rnicrophysics and (2) lirnitations of numerical approaches in

representing some of known Thennodaynarnical processes In

microPhYsical clouds.
In this paper, we atternpt to give an assesstnent of several irnporlant

problems of warm and cold model limitations and identify height and time

for suitable cloud seeding clouds in freezing level, and the vertical

distribution of rnixing ratio of water vapor, water cloud droplet, water
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