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Abstract  

The present study is an empirical investigation on the impact of special education on children 

with autism in Bangladesh. The researcher investigates the existing study contents of special 

education for children with autism and compares the effect of special education on life status of 

children with autism and their pair groups. Five schools of Rajshahi Division were selected 

purposively. Three schools were within the Rajshahi City Corporation area, one school was in 

Sirajgang and the other one was in Bogra district. For the purpose of the study, the researcher 

selected two groups as respondents. One of them has taken special education at least for three 

years and the other one has never taken special education. Both groups were selected 

purposively. Then each group of children was divided as borderline, mild and moderate. Forty 

respondents who have been enrolled for receiving special education and forty respondents who 

have never been enrolled for receiving special education, all the parents of those children and all 

the teachers of these schools were the respondents. Data were collected through interview 

schedule, interview checklist, observation checklist and FGD questionnaires. As an exploratory 

research, a sequential mixed method design was applied for data collection and analysis. The 

study found that there is no unified curriculum, screening tool and intelligence scale for children 

with autism and other disabilities. So, different schools followed their self- developed study 

contents. It is essential to make a unified special education curriculum, screening tool and 

intelligence scale and to bring major changes in the teaching techniques to ensure quality 

education for them. The findings also showed that those who have taken special education they 

are benefitted from it but progress rate is very slow. Parents’ and teachers’ collaboration is very 

essential for their development. So, it is a team effort with parents and teachers for them. The 

conclusion includes a suggestion regarding the relevance of children with autism. 
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Chapter 1 

                                                       Introduction 

1.1. Introduction  

 

Bangladesh is one of the developing countries of the South Asian region. The government of 

Bangladesh recognizes the need and importance of regional co operation on disability issues. 

According to World Health Organization, there are approximately 15 million disabled people 

living in Bangladesh. The government of Bangladesh has signed many national and international 

Resolutions concerning disabilities. This research paper is about the impact of special education 

on children with autism in Bangladesh. To build up an autism-friendly society, we need a 

positive attitude from others towards autistic people. We need to know the number of autistic 

children and how special education can play an effective role for them. 

According to the World Health Organization (WHO) and World Bank (WB) report, 2011 the 

number of disabled people is 15% of the total population in the world. 

Current prevalence rates of Autism are 1 in 160 children in Australia, 1 in 100 in United 

Kingdom and 1 in 91 in the United States. In India the estimated prevalence rate is 1 in 250. We 

do not know the prevalence rate of Bangladesh. There will be around 76,000 children with ASD 

(Autism Spectrum Disorder) under the age of five in Bangladesh. If we consider prevalence rate 

of India, the number is quite large (Nusrat, 2013, p.8). 

In 2002, the Center for Disease Control (CDC) estimated that autism affected about 1 in 150 

children. By 2012 the CDC estimate had increased to 1 in 88. 

Now, according to the latest revision of the estimate recently released, autism affects 1 in 50 

children. That’s a phenomenal 300 percent increase in 11 years. It is estimated by the Ministry of 
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extracted by petroleum spirit for local and FSS-II strain, and 

results also indicate that the strain CR-I showed maximum 

susceptibility and the strain local showed highest resistance 

- to the insecticide methacrifos; 

It was observed that all chemicals extracted offered 

mortality to the larvae of!• castaneum. The extraction with 

petroleum spirit was found more toxicant for all the experimented 

strains. The larvae treated with the seed extraction showed 

variable larval durations. Prolonged larval period was observed 

for all the cases with respect to control except petroleum 

spirit extraction. Significant (P~0.001) analysis of variance 

were found among doses and strains in all the extraction for 

larval and pupal period. Only the extraction petroleum spirit 

showed insignificant results for both larval and pupal period. 

The fecundity and hatchability of the eggs laid by the 

adults emarged from the treated and control larvae were also 

investigated. It was observed that the control insect laid 

more eggs and the eggs showed more hatchability then the 

treated ones. Analysis of variance performed for all the 

extractions among different doses and within the strains showed 

significant results for fecundity and hatchability. But the 

extraction in petroleum spirit showed insignificant results 

within the strains. 

By using low doses of both extracted chemicals and insecti­

cides methacrifos combindly, it was found that the extractions 

have synergistic role on me thacrifos in most of the cases. 
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The results suggests that, custard apple plant contains 

some alkaloids, steroids, oils and acids which may offer a 

distinct antifeeding effect as well as some destructive 

effects on!• castaneum. 
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greater selectivity (Saxena, 1983). This awarness has created 

a world wide interest in the re-evaluation and use of age-old, 

traditional botanical pest control agents. 

Insect antifeedants and feeding deterrents are chemicals 

which appear to be reasonable alternatives to the use of commer­

cial insecticides. Many natural plant products possess insect 

antifeedant activities. These compounds probably play a role 

as resistance factors in the defence of plants against insect 

attack. This can be a novel approach in pest management pro­

grammes. 

Recently, the search for naturally occurring antifeedants 

against pests of field crops and storage has been intensified. 

A number of investigators isolated, identified and screened 

chemical compounds from leaves and seeds of many botanical 

families for insect feeding deterrence and growth inhabition 

(Jacobson et al •• 1975; Bernays and Chapman, 1977; Doskotch et tl•, 
1977; Jacobson, 1977; Sudhakar et al., 1978; Carpenter et al., 

1979; Warthen, 1979; Jurd and Manners, 1980; Menn, 1980). 

Unlike synthetic pesticides that kill both hosts and 

parasites, preys and predators, naturally occurring antifeedants 

or feeding deterrents are relatively safe for natural enemies of 

pest species because of their biodegradable natural and relative 

safety to useful organisms in the environment. A large number 

of scientific papers and reports cover the subject of naturally 

occurring insect antifeedants and feeding deterrents in plants 

(Gill and Lewis, 1971; Girish and Jaln,1974; Jacobson et&·, 
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1975; Bernays and Chapman, 1977; Doskotch et &;,1977; Munakata, 

1977; Sudhakar et al; 1978; Warthen, 1979; Dethier, 1980; Jacobson, 

1981; Menn, 1980; Schmutterer and Rembold, 1980). 

It is an age old practice still prevalent in our country 

to mix dried indigenous leaves of odourous and poisonous plants 

with stored grain for protection against insects with much 

success. The available information on pyrethrins, rotenone and 

nicotine shows that these insecticides of plant origin are 

comparatively safer to mammals and higher animals (Feinstien, 

1952) and suggests possibility of occurrence of such insecticides 

in other plant resoures hither to unexplored. Further, testing 

of plant materials for insecticidal properties may help in the 

development of new efficient synthetic insecticides. These 

promising attributes led to evaluate the potential use of custard 

apple Annona sguamosa Linn. seed against red flour beetle, 

Tribolium castaneum (Herbst), a major pest of stored products, 

specially pulses, millets, and cereals (cotton, 1947; Purthi and 

Singh, 1950; Dyte et al •• 1975) in the present investigation. 

The seed of~- sguamosa extracted with four solvents and treated 

on four varieties of!• castaneum to obtain dose mortality rate. 

One insecticide methacrifos has also been applied. The lowest 

doses of insecticide and seed extracts combindly treated on the 

same insect to observe the synergistic effect if any. 







4 

1.1 Descriptiqn of the plan~: 

The family Annonaceae consists in the main of aromatic trees 

and shrubs of tropical origin. It contains from 800 to 900 species 

in some ,SO genera, widel Y distributed in the tropics, with an extra 

tropical ramification in Atlantic North America. Among the prin­

cipal genera are Asimia, Uvaria, Guatteria, Monodora, Rollinia, 

Xylopia, Annona and Artabotrys (Tattersfield and Potter, 1940). 

The genus Annona Linn. has about 90 species of trees and shrubs 

which are distributed mainly in tropical America, but a few are 

natives of the tropics of Asia and Africa. Three species are 

met within India, of which two may be described as naturalised 

(Watt, 1889) 

A. sguamosa popularly known as custard apple of Europeans 

in India; sweet-sup. or sugar apple of the West Indies and America 
.:I 

is a small tree naturalised in Bangal and the North-west provinces 

(W~tt, 1889). Flower solitary, terminal, sepals 3, small, 

valvate, petals 3-6, valvate, 2-seriat, outer triquetrous, base 

concave, stamens numerous; anther-cell narrow, dorsal,contiguous, 

top of connective ovoid. Ovaries many, subconnate, style oblong, 

ovule, 1 erect. Ripe carpels confluent into amany - celled ovoid 

or globose, many-seeded fruit. 

1.2 Chemistry of Annona: 

The chemistry of plants of the family Annonaceae has been 

little investigated. Cortina (1901) reported to have found among 

other constituents a resin present in A. cherimola to which is 

ascribed the emetic-cathartic action of the seeds. Callan and 
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Tutin (1911) published an account of their chemical examination of 

the leaves of A. muricata. They isolated a steam-volatile essential 

oil, a small amount of uncrystallizable alkaloid, several fatty 

acids, myricyl -alcohol, sitosterol and a compound "annonol", 

c
23

H
38

~4 , which was later regraded by Power and Salway (1913) as 

being a member of the group of phytosterol glucosides (Phytostero­

lines). 

Trimurti (1924) isolated a minute amount of an alkaloid from 

the leaves of A. sguamosa, but glucosides were .not shown to be 

present. Santos (1930) obtained an alkaloid, annonaine, c17H16o3N, 

in a yield of 0.03-0.04% from the bark. of~- reticulata. The same 

alkaloid was isolated from the bark of~- sguamosa by Reyes and 

Santos (1931), in a yield of 0.14%, but a slightly different 

formula was later ascribed to it c17H17o3N (Santos, 1932). From 

the bark of the closely allied genus Asimina triloba, Manske (1938) 

isolated the alkaloid annolobine, c17H17o3N. Santos and Reyes 

(1932) and Barger and Sargent (1939) made studies of the alkaloids 

of Artabotrys suaveolens, N.O. Annonaceae, and the three alkaloids 

isolated from the bark by the latter investigators were: 

( 1) Artabotrine 0.19% C20H2304N 

( 2) Suaveoline 0.0013% C12H210 4N 

(3) Artabotrinine 0.012% C18H1703N 

Barger and Sargent (1939) considered artabotrine probably to be 

re-hydroxy - 4:5:6-trimethoxy-aporphine: suaveoline, 4:10-dihydroxy-

5:6-dimethoxyaporphine; and artabotrinine, 2-methaoxy- 5:6-methylene­

dioxynoraporphine. 
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1.3 Insecticidal properties of Annona spp.: 

In 1938 a report of the insecticidal effect of~. reticulata 

upon the scale insect, Lacanium vride Green, was issued by the 

Mysore Department of Agriculture (1938). Hot alcoholic extracts, 

water suspensions of the concentrated hot alcoholic extracts of 

seed and apparently alcoholic extracts of stem, bark and leaf 

and root bark were tested. All were found to be toxic : "the 

chemically prepared alcoholic extract of the seed was very toxic 

at 0.125% strength, a mortality of 70-80% being obtained". It is, 

however, not quite clear whether the concentration is expressed 

in terms of the plant material or the extract. Extracts of stem 

bark, leaf and root bark at 10% concentration gave respectively 

100, 70 and 60% mortalities. No information is available as to 

the method of testing employed, but it was claimed that to this 

insect the hot alcoholic extracts of the seed of~. reticulata 

were more toxic than Derris elliptica. As, however, no particulars 

were given of the analytical characteristics of the derris used. 

This comparison may possess little value. Tests with other plants 

including Mundulea Suberosa (Sericea)were carried out. Extracts 

of none of them approached those of the seed of A. reticulata 

in potency. 

In view of these results a supply of several species of 

Annona was obtained from Ceylon through the good offices of the 

colonial office and the Department of Agriculture, Peradeniya, 

Ceylon. They were~- reticulata (c~stard-apple), leaves, stem, 

root and see~;~- palust~is (Glabra) (alligator apple}, leaves, 









stem, root; A. muricata (sour sop), leaves, stem, root, seed; 

~- sguamosa {sugar apple), leaves, stem, root where omitted 

the seed was not available at the time of collection. 

7 
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2. MATERIALS AND METHODS 

2.1 Collection of the beetles T. castaneum, - ..... ....;...;~~=:.:.. 

Four strain of Tribolium castaneum i.e. Local, CR-I, FSS-II, 

(susceptible) and CTC 12 (resistant) were collected from the 

laboratory culture of the Crop Protection and Toxicology Labora­

tory, Department of Zoology, Rajshahi University, of which CR-I 

FSS-II and CTC 12 were previously collected from the Crop 

Protection Laboratory, Department of Agricultural and Environmental 

Science, University of Newcastle Upon Tyne, England; during August 

1989. 

2.2 Culture of the beetles; 

Cultures were maintained for each of the strains in a 

beakers (500 ml) containing food medium and pieces of crumpled 

filter papers placed inside the food medium for the easy movement 

of the beetles. The beakers were covered with pieces of cloth 

at the top and kept in an incubator at 30° ± o.s0 c without light 

and humidity control (Plate 1-4). 

2.21 Preparation of food medium: 

A standard mixture of whole wheat flour with powdered dry­

yeast (19;1) was used as a food medium throughout the experiments 

(Park and Frank, 1948; Zyromska-Rudzka, 1966). Both the flour 

and yeast were priviously passed through a 60-mesh sieve. The 

food medium was sterilized at 120°c for six hours in an oven. 











Plate 1. 

Culture of T. castaneum in a glass jar. 
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Theorem 5.5.7. An IFTS �:�: �á�ì�; is IF-locally connected if every IFOS of  �:  is IF-

locally connected. 

Proof: Let  �8 be an intuitionistic fuzzy open subspace of �:  and let �# 
L �:�ä�º �á�å�º �; be an 

IFOS in �: . Let �L�� �á�	  be an IFP in V and let A|V be an IFOS in V containing �L�� �á�	 . We 

must prove that there exists an IF-connected open set �$ 
L �:�ä�»�á�å�»�; in V such that 

�L�� �á�	 �Ð�$���8 �C�#���8. Clearly the IFP �L�� �á�	  in �:  lies in A. Since �:  is IF-locally 

connected, there exists an IF-connected open set �$ 
L �:�ä�»�á�å�»�; such that �L�� �á�	 �Ð�$ �C

�#. It is easy to prove that �L�� �á�	 �Ð�$���8 �C�#���8. If B|V is not IF-connected then there 

exists a proper IF-clopen C|V in B|V (where �%
L �:�ä�¼�á�å�¼�; is proper IF-clopen in B). 

This is a contradiction with the fact that B is IF-connected and hence V is IF-locally 

connected.  

 

Definition  5.5.8. An IFTS �:�: �á�ì�; is said to be IF-locally super connected at an IFP 

�L�� �á�	  in �:  if for every IFOS �# 
L �:�ä�º �á�å�º �; in �:  containing �L�� �á�	 , there exists an IF-super 

connected open set �$ 
L �:�ä�»�á�å�»�; in �:  such that �L�� �á�	 �Ð�$ �C�#.  

 

Theorem 5.5.9. Let an IFTS �:�: �á�ì�; is IF-locally super connected space and �:�; �á�Ü�; be 

an IFTS. Suppose �B be a continuous function from �:  onto �; �á then �;  is also IF-locally 

super connected. 

Proof: Let  �L�� �á�	  be an intuitionistic fuzzy point of �; . To prove �;  is IF-locally super 

connected, then we have to show that for every IF-open set �# 
L �:�ä�º �á�å�º �; be an IFOS 

in �;  containing �L�� �á�	  there exists an IF-super connected open set �$ 
L �:�ä�»�á�å�»�; in �;  

such that �L�� �á�	 �Ð�$ �C�#. Since �B�ã�:�: �á�ì�; �\ �:�; �á�Ü�; is IF-continuous then there exist an 
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IFP �M�� �á��  of �:  such that �B
k�M�� �á�� 
o
L �L�� �á�	  and �B�?�5�:�#�; is IF-open set in �:  then 

�B�?�5�:�#�;
k�M�� �á�� 
o
L �#�@�B
k�M�� �á�� 
o�A
L �#�:�L�� �á�	 �;, so �B
k�M�� �á�� 
o�C�# and thus  �M�� �á�� �C�B�?�5�:�#�;. 

Since �:  is IF- locally super connected then there exists an IF-super connected open 

set �%
L �:�ä�¼�á�å�¼�; such that �M�� �á�� �Ð�%�C���B�?�5�:�#�;, which gives �B�:�M�� �á�� �; �Ð�B�:�%�; �C����   i.e.  

�L�� �á�	 �Ð�$ �C�#, where �$ 
L �B�:�%�; is IF-super connected. Hence �;  is IF-locally super 

connected.  

 



Chapter Six 

�:�N�á�O�;-Connectedness in IFTS 

In this chapter, we have introduced �:�N�á�O�;-connectedness in intuitionistic fuzzy  

topological spaces. Furthermore, we have established some theorems and examples of 

�:�N�á�O�;-connectedness in intuitionistic fuzzy topological spaces and discussed different 

characterizations of �:�N�á�O�;-connectedness. 

  

6.1 Definition and Relationship 

In this section, we have introduced the notions of �:�N�á�O�;-connectedness in intuitionistic 

fuzzy topological spaces and discussed its properties. 

Definition  6.1.1. An IFTS �:�: �á�ì�; is said to be �:�N�á�O�;-disconnected for �N�Ð�+�4�á�O�Ð�+�5 if 

there exist non-empty open IFSs �# 
L �:�ä�º �á�å�º �; and �$ 
L �:�ä�»�á�å�»�; in �:  such that 

�:�#�ë�$�;�:�T�; 
P �:�O�á�N�; and �:�#�ê�$�;�:�T�; 
O�:�N�á�O�;�á�Ê�T�Ð�: . 

 

Theorem 6.1.2. Let �:�: �á�ì�; is an IFTS. If �:�: �á�ì�; is IF-connected then �:�: �á�ì�; is IF-

�:�N�á�O�;-connected. But converse of the above theorem is not true in general. 

Proof: Let �:�: �á�ì�; is not IF-connected then there exist non-empty open IFSs �# 
L

�:�ä�º �á�å�º �; and �$ 
L �:�ä�»�á�å�»�; in �:  such that �#�ë�$ 
L �:�s�á�r�; and �#�ê�$ 
L �:�r�á�s�;.  

Now, �#�ë�$ 
L �:�s�á�r�; 

 i.e. �: �ä�º �á�å�º �; �ë�:�ä�»�á�å�»�; 
L �:�s�á�r�; 

�œ�ä�º �ë�ä�» 
L �s�á�å�º �ê �å�» 
L �r  
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�œ�ä�º �ë�ä�» 
P �O�á�å�º �ê �å�» 
O�N, as �N�Ð�+�4 
L �:�r�á�s�?�á�O�Ð�+�5 
L �>�r�á�s�;  

�œ�#�ë�$ 
P�:�O�á�N�;  

Again, �#�ê�$ 
L �:�r�á�s�; 

 i.e. �: �ä�º �á�å�º �; �ê�:�ä�»�á�å�»�; 
L �:�r�á�s�; 

�œ�ä�º �ê�ä�» 
L �r�á�å�º �ë �å�» 
L �s  

�œ�ä�º �ê�ä�» 
O�N�á�å�º �ë�å�» 
P �O, as �N�Ð�+�4 
L �:�r�á�s�?�á�O�Ð�+�5 
L �>�r�á�s�;  

�œ�#�ê�$ 
O�:�N�á�O�;  

So, �:�: �á�ì�; is IF-�:�N�á�O�;-disconnected. Hence if �:�: �á�ì�; is IF-connected then �:�: �á�ì�; is IF-

�:�N�á�O�;-connected. 

The second part of the theorem can be prove by an example.  

Let �ì be an IFT and �# and �$ are two IFS on �: , where �# 
L

�<�Ã�T�á�:�r�ä�z�á�r�ä�w�;�á�:�r�ä�w�á�r�ä�u�Ä�â�T�Ð�: �= and �$ 
L �<�Ã�T�á�:�r�ä�v�á�r�ä�t�;�á�:�r�ä�u�á�r�ä�w�;�Ä�â�T�Ð�: �=, then �#�ë

�$ 
L �<�Ã�T�á�:�r�ä�z�á�r�ä�t�;�á�:�r�ä�w�á�r�ä�u�;�Ä�â�T�Ð�: �=
P �:�O�á�N�; and �#�ê�$ 
L

�<�Ã�T�á�:�r�ä�v�á�r�ä�w�;�á�:�r�ä�u�á�r�ä�w�;�Ä�â�T�Ð�: �=
O�:�N�á�O�; where �N
L �r�ä�z�á�O
L �r�ä�u. So, �:�: �á�ì�; is �:�N�á�O�;-

disconnected. But �#�ë�$ 
L �<�Ã�T�á�:�r�ä�z�á�r�ä�t�;�á�:�r�ä�w�á�r�ä�u�;�Ä�â�T�Ð�: �=
M�:�s�á�r�; and �#�ê�$ 
L

�<�Ã�T�á�:�r�ä�v�á�r�ä�w�;�á�:�r�ä�u�á�r�ä�w�;�Ä�â�T�Ð�: �=
M�:�r�á�s�;, so �:�: �á�ì�; is not IF-disconnected.  

 

Theorem 6.1.3. An IFTS �:�: �á�ì�; is IF-�:�N�á�O�;-connected if and only if there exists no 

non-empty IFOS �# and �$ in X such that �# 
L �$�¼. 

Proof of the above theorem is obvious. 
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Theorem 6.1.4. The continuous image of an IF-�:�N�á�O�;-connected space �:  is IF-�:�N�á�O�;-

connected.  

Proof: Let�B�ã�:�: �á�ì�; �\ �:�; �á�Ü�; be a continuous function from an IFTS �:�: �á�ì�; to �:�; �á�Ü�;. 

Consider �:�: �á�ì�; is IF-�:�N�á�O�;-connected, we shall prove that �:�; �á�Ü�; is also IF-�:�N�á�O�;-

connected. Suppose �:�; �á�Ü�; is not IF-�:�N�á�O�;-connected, i.e. �:�; �á�Ü�; has a �:�N�á�O�;-

disconnection. Let this be �) 
L �:�ä�À�á�å�À�; and �* 
L �:�ä�Á�á�å�Á�; be two IFS on �:  then �) �ë

�* 
P�:�O�á�N�; i.e. �ä�À �ë �ä�Á 
P �O and �å�À �ê �å�Á 
O�N. Again, �) �ê �* 
O�:�N�á�O�; i.e. �ä�À �ê�ä�Á 
O�N 

and �å�À �ë�å�Á 
P �O.  

Now �B�?�5�:�) �; 
L �:�B�?�5�:�ä�À�;�á�B�?�5�:�å�À�;�; and �B�?�5�:�* �; 
L �:�B�?�5�:�ä�Á�;�á�B�?�5�:�å�Á�;�;.  

So, �B�?�5�:�) �; �ë�B�?�5�:�* �; 

 
L �:�•�ƒ�š
k�B�?�5�:�ä�À�;�á�B�?�5�:�ä�Á�;
o�:�T�;�á�•�‹�•���:�B�?�5�:�å�À�;�á�B�?�5�:�å�Á�;�;�:�T�;�;    

 
L 
k�I�=�T�:�B�?�5�:�ä�À�;�:�T�;�á�B�?�5�:�ä�Á�;�:�T�;
o�á�I�E�J�:�B�?�5�:�å�À�;�:�T�;�á�B�?�5�:�å�Á�;�:�T�;�;�; 

 = �:�•�ƒ�š���:�ä�À�:�B�:�T�;�á�ä�Á
k�B�:�T�;
o�;�á�I�E�J�:�å�À�:�B�:�T�;�á�å�Á�:�B�:�T�;�;�; 

 = �:�:�ä�À �ë�ä�Á�;�:�B�:�T�;�;�á�:�å�À �ê�å�Á�;�:�B�:�T�;�;�; 

 = �:�B�?�5�:�ä�À �ë�ä�Á�;�:�T�;�á�B�?�5�:�å�À �ê�å�Á�;�:�T�;�; 

 
P �:�O�á�N�; 

Again, �B�?�5�:�) �; �ê�B�?�5�:�* �; 

 
L �:�•�‹�•
k�B�?�5�:�ä�À�;�á�B�?�5�:�ä�Á�;
o�:�T�;�á�•�ƒ�š���:�B�?�5�:�å�À�;�á�B�?�5�:�å�Á�;�;�:�T�;�;   

 
L 
k�I�E�J�:�B�?�5�:�ä�À�;�:�T�;�á�B�?�5�:�ä�Á�;�:�T�;
o�á�I�=�T�:�B�?�5�:�å�À�;�:�T�;�á�B�?�5�:�å�Á�;�:�T�;�;�; 

 = �:�•�‹�•���:�ä�À�:�B�:�T�;�á�ä�Á
k�B�:�T�;
o�;�á�I�=�T�:�å�À�:�B�:�T�;�á�å�Á�:�B�:�T�;�;�; 

 = �:�:�ä�À �ê�ä�Á�;�:�B�:�T�;�;�á�:�å�À �ë�å�Á�;�:�B�:�T�;�;�; 

 = �:�B�?�5�:�ä�À �ê�ä�Á�;�:�T�;�á�B�?�5�:�å�À �ë�å�Á�;�:�T�;�; 

 
O�:�N�á�O�; 



Chapter Six                                                                    �:� �̃á�™�;-Connectedness in  IF TS 

 
 

 
 

94 

Hence , �B�?�5�:�) �; and �B�?�5�:�* �; give a �:�N�á�O�;-disconnection for �: , which gives the prove.  

 

Theorem 6.1.5. Let �<
k�: �Ü�á�ì�Ñ�Ô

o�á�E�Ð�,�= be a family of subspaces of an IFTS �:�: �á�ì�; such 

that �ê�: �Ü
M�ö, if  
k�: �Ü�á�ì�Ñ�Ô

o is IF-�:�N�á�O�;-connected then 
k�ë�: �Ü�á�ì�ë�Ñ�Ô


o is also IF-�:�N�á�O�;-

connected. 

Proof: Suppose 
k�ë�: �Ü�á�ì�ë�Ñ�Ô

o is not IF-�:�N�á�O�;-connected, there exist �# 
L �:�ä�º �á�å�º �;�á�$ 
L

�:�ä�»�á�å�»�; �Ð�ì�ë�Ñ�Ô
 such that �#�ë�$ 
P�:�O�á�N�; and �#�ê�$ 
O�:�N�á�O�;. 

Now, �#�ë�$ 
P �:�O�á�N�; �: �:�#�ë�$�;���: �Ü
P �:�O�á�N�;�á�Ê�: �Ü�C�‚ �: �Ü  

                                   �: �:�: �ä�º �á�å�º �; �ë�:�ä�»�á�å�»�;�;���: �Ü
P �:�O�á�N�; 

                                   �: �: �ä�º �ë�ä�»�á�å�º �ê �å�»�;���: �Ü
P �:�O�á�N�; 

Which gives, �:�ä�º �ë�ä�»�;���: �Ü
P�O and �:�å�º �ê �å�»�;���: �Ü
O�N   

From �:�ä�º �ë�ä�»�;���: �Ü
O�O, we get 
k�ä�º�Ô
�+�: �Ü
o�ë 
k�ä�»�Ô

�+�: �Ü
o
P �O and from �:�å�º �ê�å�»�;���: �Ü
O�N 

we get  
k�å�º�Ô
�+�: �Ü
o�ê
k�å�»�Ô

�+�: �Ü
o
O�N, where  
k�ä�º�Ô
�+�: �Ü�á�å�º�Ô

���: �Ü
o�á�:�ä�»�Ô
���: �Ü�á�å�»�Ô

���: �Ü�; �Ð�ì�Ñ�Ô
.  

Again from �#�ê�$ 
O�:�N�á�O�; �: �:�#�ê �$�;���: �Ü
O�:�N�á�O�;�á�Ê�: �Ü�C�‚ �: �Ü   

                                           �: �:�: �ä�º �á�å�º �; �ê�:�ä�»�á�å�»�;�;���: �Ü
O�:�N�á�O�; 

                                           �: �: �ä�º �ê�ä�»�á�å�º �ë �å�»�;���: �Ü
O�:�N�á�O�;, which gives, �:�ä�º �ê

�ä�»�;���: �Ü
O�N and �:�å�º �ë�å�»�;���: �Ü
P�O. Therefore, 
k�ä�º�Ô
�+�: �Ü
o�ê
k�ä�»�Ô

�+�: �Ü
o
O�N and 
k�å�º�Ô
�+�: �Ü
o�ë


k�å�»�Ô
�+�: �Ü
o
P�O.  

Hence, 
k�: �Ü�á�ì�Ñ�Ô

o is not IF-�:�N�á�O�;-connected. 
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6.2 Good Extension of �:� �̃á�™�;-Connectedness  

Theorem 6.2.1. Let �:�: �á�6�; be a topological space and �:�: �á�ì�; be its corresponding 

IFTS, where �ì 
L �<
k�s�º �á�s�º�´ 
o�ã�# �Ð�6�=. If �:�: �á�6�; is connected then �:�: �á�ì�; is IF-�:�N�á�O�;-

connected. 

Proof: Suppose �:�: �á�6�; is disconnected, so there exist two nonempty subsets �#�á�$ of �:  

such that �#�ë�$ 
L �: �á�#�ê�$ 
L �Î . Since �#�á�$ �Ð�6 then �s�º 
L �:�s�º �á�s�º�´ �; �Ð�ì and �s�» 
L

�:�s�»�á�s�»�´ �; �Ð�ì.      Now, �s�º �ë�s�» 
L �:�s�º �á�s�º�´ �; �ë�:�s�»�á�s�»�´ �; 

              
L �:�s�º �ë �s�»�á�s�º�´ �ê �s�»�´ �; 

              
L �:�s�º�ë�»�á�s�º�´ �ê�»�´ �; 

              
L �:�s�º�ë�»�á�s�:�º�ë�»�;�´ �; 

              
L �:�s�Ñ�á�s�Î ) 

              
L �:�s�á�r�; 

              
P �:�O�á�N�;, as �N�Ð�+�4 
L �:�r�á�s�?�á�O�Ð�+�5 
L �>�r�á�s�; 

Again, �s�º �ê�s�» 
L �:�s�º �á�s�º�´ �; �ê �:�s�»�á�s�»�´ �; 

                          
L �:�s�º �ê �s�»�á�s�º�´ �ë �s�»�´ �; 

                          
L �:�s�º�ê�»�á�s�º�´ �ë�»�´ �; 

                          
L �:�s�º�ê�»�á�s�:�º�ê�»�;�´ �; 

                          
L �:�s�Î �á�s�Ñ) 

                          
L �:�r�á�s�; 

                          
O�:�N�á�O�;, as �N�Ð�+�4 
L �:�r�á�s�?�á�O�Ð�+�5 
L �>�r�á�s�; 

So, �:�: �á�ì�; is IF-�:�N�á�O�;-disconnected.  

Hence if �:�: �á�6�; is connected then �:�: �á�ì�; is IF-�:�N�á�O�;-connected. 
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Theorem 6.2.2. Let �:�: �á�î �; be an intuitionistic topological space and �:�: �á�ì�; be its 

corresponding IFTS, where �ì 
L �<
k�s�º�-
�á�s�º�.


o�ã�# 
L �:�#�5�á�#�6�; �Ð�î �=. If �:�: �á�î �; is 

connected then �:�: �á�ì�; is IF-�:�N�á�O�;-connected. 

Proof: Suppose �:�: �á�î �; is disconnected, so there exist two nonempty subsets �#�á�$ of �:  

such that �#�ë�$ 
L �:�: �á�Î �;�á�#�ê�$ 
L �:�Î �á�: �;. Since �#�á�$ �Ð�î  then �s�º 
L �:�s�º�-
�á�s�º�.

�; �Ð�ì 

and �s�» 
L �:�s�»�-
�á�s�»�.

�; �Ð�ì.  

Here, �#�ë�$ 
L �:�: �á�Î �; �œ�:�#�5�á�#�6�; �ë�:�$�5�á�$�6�; 
L �:�: �á�Î �; 

                                    �œ�:�#�5 �ë �$�5�á�#�6 �ê�$�6�; 
L �:�: �á�Î �; 

                                    �œ�#�5 �ë�$�5 
L �: �á�#�6 �ê �$�6 
L �Î  

Again, �#�ê�$ 
L �:�Î �á�: �; �œ�:�#�5�á�#�6�; �ê�:�$�5�á�$�6�; 
L �:�Î �á�: �; 

                                      �œ�:�#�5 �ê �$�5�á�#�6 �ë�$�6�; 
L �:�Î �á�: �; 

                                      �œ�#�5 �ê�$�5 
L �Î �á�#�6 �ë �$�6 
L �:    

Now, �s�º �ë�s�» 
L �:�s�º�-
�á�s�º�.

�; �ë�:�s�»�-
�á�s�»�.

�;            

                        
L �:�s�º�-
�ë �s�»�-

�á�s�º�.
�ê �s�»�.

�; 

                        
L 
k�s�º�-�ë�»�-
�á�s�º�. �ê�»�.


o 

                        
L �:�s�Ñ�á�s�Î �; 

                        
L �:�s�á�r�; 

                        
P �:�O�á�N�;, as �N�Ð�+�4 
L �:�r�á�s�?�á�O�Ð�+�5 
L �>�r�á�s�; 

Again, �s�º �ê�s�» 
L �:�s�º�-
�á�s�º�.

�; �ê�:�s�»�-
�á�s�»�.

�; 

                          
L �:�s�º�-
�ê �s�»�-

�á�s�º�.
�ë �s�»�.

�; 

                          
L 
k�s�º�-�ê�»�-
�á�s�º�. �ë�»�.


o 

                          
L �:�s�Î �á�s�Ñ) 

                          
L �:�r�á�s�; 
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P �:�N�á�O�;, as �N�Ð�+�4 
L �:�r�á�s�?�á�O�Ð�+�5 
L �>�r�á�s�; 

So, �:�: �á�ì�; is IF-�:�N�á�O�;-disconnected.  

Hence if �:�: �á�î �; is connected then �:�: �á�ì�; is IF-�:�N�á�O�;-connected. 

 

Theorem 6.2.3. Let �:�: �á�P�; be a intuitionistic topological space and �:�: �á�ì�; be its 

corresponding IFTS, where �ì 
L �<�:�ã�á�ã�¼�;�ã�ã�Ð�P�=. Then if �:�: �á�P�; is connected then 

�:�: �á�ì�; is IF-�:�N�á�O�;-connected. 

Proof: Suppose �:�: �á�P�; is disconnected, so there exist two nonempty subsets �Ù�á�Ú of �:  

such that �Ù�ë�Ú
L �s�á�Ù�ê�Ú
L �r where �Ù
M�r 
M�Ú�á�Ù
M�s
M�Ú. Since �Ù�á�Ú�Ð�P then 

�:�Ù�á�Ù�¼�;�á�:�Ú�á�Ú�¼�; �Ð�ì.  

Now, �:�Ù�á�Ù�¼�; �ë�:�Ú�á�Ú�¼�; 
L �:�Ù�ë�Ú�á�Ù�¼�ê �Ú�¼�;            

                        
L �:�Ù�ë�Ú�á�:�Ù�ë�Ú�;�¼�; 

                        
L �:�s�á�r�; 

                        
P �:�O�á�N�;, as �N�Ð�+�4 
L �:�r�á�s�?�á�O�Ð�+�5 
L �>�r�á�s�;        

Again, �:�Ù�á�Ù�¼�; �ê�:�Ú�á�Ú�¼�; 
L �:�Ù�ê�Ú�á�Ù�¼�ë �Ú�¼�; 

                          
L �:�Ù�ê�Ú�á�:�Ù�ê�Ú�;�¼�; 

                          
L �:�r�á�s�; 

                          
O�:�N�á�O�;, as �N�Ð�+�4 
L �:�r�á�s�?�á�O�Ð�+�5 
L �>�r�á�s�; 

So, �:�: �á�ì�; is IF-�:�N�á�O�;-disconnected.  

Hence if �:�: �á�P�; is connected then �:�: �á�ì�; is IF-�:�N�á�O�;-connected. 
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6.3 Productivity of �:� �̃á�™�;-Connectedness 

In this section, we discuss about productive property of �:�N�á�O�;-connectedness in 

intuitionistic fuzzy topological space. 

Theorem 6.3.1. If �:�: �á�ì�; and �:�; �á�Ü�; are IF-�:�N�á�O�;-connected space then �:�: 
H�; �á�ì 
H�Ü�; 

is also IF-�:�N�á�O�;-connected. 

Proof: Consider �:�: 
H�; �á�ì 
H�Ü�; is not IF-�:�N�á�O�;-connected then �Ì�#�á�$ �Ð�ì 
H�Ü such 

that �#�ë�$ 
P �:�O�á�N�; and �#�ê�$ 
O�:�N�á�O�;. Since �#�á�$ �Ð�ì 
H�Ü then �# 
L �%
H�& and �$ 
L

�' 
H�( where �%
L �:�ä�¼�á�å�¼�;�á�' 
L �:�ä�¾�á�å�¾�; �Ð�ì, and �&
L �:�ä�½�á�å�½�;�á�( 
L �:�ä�¿�á�å�¿�; �Ð�Ü. 

Now �%
H�&
L �:�ä�¼

H
�ä
�ä�½�á�å�¼

�ä

H�å�½�;, where �@�ä�¼


H
�ä
�ä�½�A�:�T�á�U�; 
L �•�‹�•���:�ä�¼�:�T�;�á�ä�½�:�U�;�; and 

�:�å�¼
�ä

H�å�½�;�:�T�á�U�; 
L �•�ƒ�š
k�å�¼�:�T�;�á�å�½�:�U�;
o�á �Ê�:�T�á�U�; �Ð�ì 
H�Ü. Similarly, �' 
H�( 
L

�:�ä�¾

H
�ä
�ä�¿�á�å�¾

�ä

H�å�¿�;.  

Now �#�ë�$ 
P �:�O�á�N�;  

 �œ�:�%
H�&�; �ë�:�' 
H�(�; 
P �:�O�á�N�;                             

�œ�@�ä�¼

H
�ä
�ä�½�á�å�¼

�ä

H�å�½�A�ë�@�ä�¾


H
�ä
�ä�¿�á�å�¾

�ä

H�å�¿�A
P�:�O�á�N�;     

 �œ�:�•�‹�•
k�ä�¼�:�T�;�á�ä�½�:�U�;
o�ë�•�‹�•
k�ä�¾�:�T�;�á�ä�¿�:�U�;
o�á�•�ƒ�š
k�å�¼�:�T�;�á�å�½�:�U�;
o 

      �ê�•�ƒ�š
k�å�¾�:�T�;�á�å�¿�:�U�;
o�; 
P �:�O�á�N�;   

i.e. �•�‹�•
k�ä�¼�:�T�;�á�ä�½�:�U�;
o�ë�•�‹�•
k�ä�¾�:�T�;�á�ä�¿�:�U�;
o
P �O 

�œ Either, �•�‹�•
k�ä�¼�:�T�;�á�ä�½�:�U�;
o
P �O or, �•�‹�•
k�ä�¾�:�T�;�á�ä�¿�:�U�;
o
P �O 

 �œ Either �ä�¼�:�T�; 
P �O�á�ä�½�:�U�; 
P �O or, �ä�¾�:�T�; 
P �O�á�ä�¿�:�U�; 
P�O 

For, �•�ƒ�š
k�å�¼�:�T�;�á�å�½�:�U�;
o�ê�•�ƒ�š
k�å�¾�:�T�;�á�å�¿�:�U�;
o
O�N 

�œ�•�ƒ�š
k�å�¼�:�T�;�á�å�½�:�U�;
o
O�N and �•�ƒ�š
k�å�¾�:�T�;�á�å�¿�:�U�;
o
O�N  
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�œ�å�¼�:�T�; 
O�N�á�å�½�:�U�; 
O�N�á�å�¾�:�T�; 
O�N�á�å�¿�:�U�; 
O�N  

Case I: Suppose �ä�¼�:�T�; 
P �O�á�ä�½�:�U�; 
P �O  

Then �%�ë�' 
L �:�ä�¼�á�å�¼�; �ë �:�ä�¾�á�å�¾�; 
L �:�ä�¼�ë�ä�¾�á�å�¼�ê�å�¾�; 
P�:�O�á�N�; as �ä�¼�:�T�; 
P �O  

Case II: Suppose  �ä�¾�:�T�; 
P�O�á�ä�¿�:�U�; 
P �O 

Then �&�ë�( 
L �:�ä�½�á�å�½�; �ë�:�ä�¿�á�å�¿�; 
L �:�ä�½�ë �ä�¿�á�å�½�ê �å�¿�; 
P�:�O�á�N�; as �ä�¿�:�U�; 
P �O 

Again, �#�ê�$ 
O�:�N�á�O�;   

 �œ�:�%
H�&�; �ê�:�' 
H�(�; 
O�:�N�á�O�; 

�œ�@�ä�¼

H
�ä
�ä�½�á�å�¼

�ä

H�å�½�A�ê�@�ä�¾


H
�ä
�ä�¿�á�å�¾

�ä

H�å�¿�A
O�:�N�á�O�;               

 �œ�:�•�‹�•
k�ä�¼�:�T�;�á�ä�½�:�U�;
o�ê�•�‹�•
k�ä�¾�:�T�;�á�ä�¿�:�U�;
o�á�•�ƒ�š
k�å�¼�:�T�;�á�å�½�:�U�;
o 

      �ë�•�ƒ�š
k�å�¾�:�T�;�á�å�¿�:�U�;
o�; 
O�:�N�á�O�; 

i.e., �•�‹�•
k�ä�¼�:�T�;�á�ä�½�:�U�;
o�ê�•�‹�•
k�ä�¾�:�T�;�á�ä�¿�:�U�;
o
O�N 

�œ�•�‹�•
k�ä�¼�:�T�;�á�ä�½�:�U�;
o
O�N and �•�‹�•
k�ä�¾�:�T�;�á�ä�¿�:�U�;
o
O�N 

�œ Either �ä�¼�:�T�; 
O�N�á or �ä�½�:�U�; 
O�N and either �ä�¾�:�T�; 
O�N or �ä�¿�:�U�; 
O�N  

Again, for, �•�ƒ�š
k�å�¼�:�T�;�á�å�½�:�U�;
o�ë�•�ƒ�š
k�å�¾�:�T�;�á�å�¿�:�U�;
o
P�O 

�œEither �•�ƒ�š
k�å�¼�:�T�;�á�å�½�:�U�;
o
P�O or, �•�ƒ�š
k�å�¾�:�T�;�á�å�¿�:�U�;
o
P �O  

�œ Either �å�¼�:�T�; 
P �O or �å�½�:�U�; 
P �O�á or, either �å�¾�:�T�; 
P�O or �å�¿�:�U�; 
P �O 

Case III: Suppose �ä�¼�:�T�; 
O�N�á or �ä�½�:�U�; 
O�N and �å�¼�:�T�; 
P �O 

Then �%�ê�' 
L �:�ä�¼�á�å�¼�; �ê �:�ä�¾�á�å�¾�; 
L �:�ä�¼�ê�ä�¾�á�å�¼�ë�å�¾�; 
O�:�N�á�O�;  

Case IV: Suppose �ä�¾�:�T�; 
O�N or �ä�¿�:�U�; 
O�N and �å�¿�:�U�; 
P�O 

Then �&�ê�( 
L �:�ä�½�á�å�½�; �ê�:�ä�¿�á�å�¿�; 
L �:�ä�½�ê �ä�¿�á�å�½�ë �å�¿�; 
O�:�N�á�O�; 

So, �:�: �á�ì�; and �:�; �á�Ü�; are not �:�N�á�O�;-connected, hence if �:�: �á�ì�; and �:�; �á�Ü�; are IF-�:�N�á�O�;-

connected then �:�: 
H�; �á�ì 
H�Ü�; is IF-�:�N�á�O�;-connected. 
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Theorem 6.3.2. The product of IF-�:�N�á�O�;-connected space is IF-�:�N�á�O�;-connected. 

Proof: Let �:�: �Ü�á�ì�Ü�; be a collection of IF-�:�N�á�O�;-connected space. Also let �:�: �á�ì�; 
L

�:�+�Ü�: �Ü�á�+�Ü�ì�Ü�; be the product space. Consider �:�+�Ü�: �Ü�á�+�Ü�á�ì�Ü�; are not IF-�:�N�á�O�;-connected 

then there exists �#�á�$ �Ð�ì�5 
H�ì�6 
H�ì�7 
H�å�ä such that  �#�ë�$ 
P�:�O�á�N�; and �#�ê�$ 
O

�:�N�á�O�;. Since �#�á�$ �Ð�ì�5 
H�ì�6 
H�ì�7 
H�å�ä then �# 
L �#�5 
H�#�6 
H�#�7 
H�å and �$ 
L �$�5 
H

�$�6 
H�$�7 
H�å, where �#�Ü
L 
k�ä�º�Ô
�á�å�º�Ô


o�Ð�ì and �$�Ü
L 
k�ä�»�Ô
�á�å�»�Ô


o�Ð�ì.  

Now, �#�ë�$ 
P �:�O�á�N�;  

 �œ�:�#�5 
H�#�6 
H�#�7 
H�å �; �ë �:�$�5 
H�$�6 
H�$�7 
H�å �; 
P�:�O�á�N�; 

 �œ�@
k�ä�º�-
�á�å�º�-


o
H
k�ä�º�.
�á�å�º�.


o
H
k�ä�º�/
�á�å�º�/


o
H�å �A�ë 

�@
k�ä�»�-
�á�å�»�-


o
H
k�ä�»�.
�á�å�»�.


o
H
k�ä�»�/
�á�å�»�/


o
H�å �A
P�:�O�á�N�; 

 �œ�:�‹�•�ˆ
k�ä�º�-
�:�T�5�;�á�ä�º�.

�:�T�6�;�á�ä�º�/
�:�T�7�;�á�å 
o�ë�‹�•�ˆ
k�ä�»�-

�:�T�5�;�á�ä�»�.
�:�T�6�;�á�ä�»�/

�:�T�7�;�á�å 
o�á 

                       �•�—�’
k�å�º�-
�:�T�5�;�á�å�º�.

�:�T�6�;�á�å�º�/
�:�T�7�;�á�å 
o�ê

�•�—�’
k�å�»�-
�:�T�5�;�á�å�»�.

�:�T�6�;�á�å�»�/
�:�T�7�;�á�å 
o�; 
P �:�O�á�N�; where �:�T�5�á�T�6�á�T�7�á�å �; �Ð�+�Ü�: �Ü  

i.e., �‹�•�ˆ
k�ä�º�-
�:�T�5�;�á�ä�º�.

�:�T�6�;�á�ä�º�/
�:�T�7�;�á�å 
o�ë�‹�•�ˆ
k�ä�»�-

�:�T�5�;�á�ä�»�.
�:�T�6�;�á�ä�»�/

�:�T�7�;�á�å 
o
P�O 

�œEither, �‹�•�ˆ
k�ä�º�-
�:�T�5�;�á�ä�º�.

�:�T�6�;�á�ä�º�/
�:�T�7�;�á�å 
o
P�O    

or, �‹�•�ˆ
k�ä�»�-
�:�T�5�;�á�ä�»�.

�:�T�6�;�á�ä�»�/
�:�T�7�;�á�å 
o
P�O 

�œ Either �ä�º�-
�:�T�5�; 
P �O�á�ä�º�.

�:�T�6�; 
P �O�á�ä�º�/
�:�T�7�; 
P �O�á�å  

     or, �ä�»�-
�:�T�5�; 
P�O�á�ä�»�.

�:�T�6�; 
P �O�á�ä�»�/
�:�T�7�; 
P �O�á�å 

Again, �•�—�’
k�å�º�-
�:�T�5�;�á�å�º�.

�:�T�6�;�á�å�º�/
�:�T�7�;�á�å 
o�ê�•�—�’
k�å�»�-

�:�T�5�;�á�å�»�.
�:�T�6�;�á�å�»�/

�:�T�7�;�á�å 
o
O�N 

�œ�•�—�’
k�å�º�-
�:�T�5�;�á�å�º�.

�:�T�6�;�á�å�º�/
�:�T�7�;�á�å 
o
O�N and �•�—�’
k�å�� ��

�:�� ���;�á�å�� ��
�:�� ���;�á�å�� ��

�:�� ���;�á�å 
o
O

�N  
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�œ�å�º�-
�:�T�5�; 
O�N�á�å�º�.

�:�T�6�; 
O�N�á�å�º�/
�:�T�7�; 
O�N�á�å �á�å�»�-

�:�T�5�; 
O�N�á�å�»�.
�:�T�6�; 
O�N�á�å�»�/

�:�T�7�; 
O

�N�á�å  

Case I: Suppose �ä�º�-
�:�T�5�; 
P�O�á�ä�»�Ô

�:�T�Ü�; 
P �O�á�å�º�-
�:�T�5�; 
O�N�á�å�»�Ô

�:�T�Ü�; 
O�N  

Then �#�5 �ë�$�Ü
L 
k�ä�º�-
�á�å�º�-


o�ë
k�ä�»�Ô
�á�å�»�Ô


o
L 
k�ä�º�-
�ë�ä�»�Ô

�á�å�º�-
�ê�å�»�Ô


o
P �:�O�á�N�;, for any 


k�ä�»�Ô
�á�å�»�Ô


o�Ð�ì�Ü 

Again, �#�ê�$ 
O�:�N�á�O�;  

�œ�:�#�5 
H�#�6 
H�#�7 
H�å �; �ê �:�$�5 
H�$�6 
H�$�7 
H�å �; 
O�:�N�á�O�;                       

 �œ�@
k�ä�º�-
�á�å�º�-


o
H
k�ä�º�.
�á�å�º�.


o
H
k�ä�º�/
�á�å�º�/


o
H�å �A�ê 

�@
k�ä�»�-
�á�å�»�-


o
H
k�ä�»�.
�á�å�»�.


o
H
k�ä�»�/
�á�å�»�/


o
H�å �A
O�:�N�á�O�; 

 �œ�:�‹�•�ˆ
k�ä�º�-
�:�T�5�;�á�ä�º�.

�:�T�6�;�á�ä�º�/
�:�T�7�;�á�å 
o�ê�‹�•�ˆ
k�ä�»�-

�:�T�5�;�á�ä�»�.
�:�T�6�;�á�ä�»�/

�:�T�7�;�á�å 
o�á 

                       �•�—�’
k�å�º�-
�:�T�5�;�á�å�º�.

�:�T�6�;�á�å�º�/
�:�T�7�;�á�å 
o�ë

�•�—�’
k�å�»�-
�:�T�5�;�á�å�»�.

�:�T�6�;�á�å�»�/
�:�T�7�;�á�å 
o�; 
O�:�N�á�O�;   

i.e. �‹�•�ˆ
k�ä�º�-
�:�T�5�;�á�ä�º�.

�:�T�6�;�á�ä�º�/
�:�T�7�;�á�å 
o�ê�‹�•�ˆ
k�ä�»�-

�:�T�5�;�á�ä�»�.
�:�T�6�;�á�ä�»�/

�:�T�7�;�á�å 
o
O�N 

�œ�‹�•�ˆ
k�ä�º�-
�:�T�5�;�á�ä�º�.

�:�T�6�;�á�ä�º�/
�:�T�7�;�á�å 
o
O�N and �‹�•�ˆ
k�ä�»�-

�:�T�5�;�á�ä�»�.
�:�T�6�;�á�ä�»�/

�:�T�7�;�á�å 
o
O�N 

For, �•�—�’
k�å�º�-
�:�T�5�;�á�å�º�.

�:�T�6�;�á�å�º�/
�:�T�7�;�á�å 
o�ë�•�—�’
k�å�»�-

�:�T�5�;�á�å�»�.
�:�T�6�;�á�å�»�/

�:�T�7�;�á�å 
o
P�O 

�œEither �•�—�’
k�å�º�-
�:�T�5�;�á�å�º�.

�:�T�6�;�á�å�º�/
�:�T�7�;�á�å 
o
P�O  

or, �•�—�’
k�å�»�-
�:�T�5�;�á�å�»�.

�:�T�6�;�á�å�»�/
�:�T�7�;�á�å 
o
P�O  

Case II: Suppose �‹�•�ˆ
k�ä�»�-
�:�T�5�;�á�ä�»�.

�:�T�6�;�á�ä�»�/
�:�T�7�;�á�å 
o
O�N�á 

�•�—�’
k�å�»�-
�:�T�5�;�á�å�»�.

�:�T�6�;�á�å�»�/
�:�T�7�;�á�å 
o
P�O 

Then �#�5 �ê�$�Ü
L 
k�ä�º�-
�á�å�º�-


o�ê
k�ä�»�Ô
�á�å�»�Ô


o
L 
k�ä�º�-
�ê�ä�»�Ô

�á�å�º�-
�ë�å�»�Ô


o
O�:�N�á�O�; 

Since �#�5 �Ð�ì�5 and �$�Ü�Ð�ì�Ügives �#�5 �ë�$�Ü
P �:�O�á�N�; and �#�5 �ê�$�Ü
O�:�N�á�O�;, then �#�5 �ë �$�5 is 

a �:�N�á�O�;-disconnection of �ì�5. Thus every coordinate space of �ì�Ü are IF-�:�N�á�O�;-
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disconnected. Hence, �:�: �Ü�á�ì�Ü�; be a collection of IF-�:�N�á�O�;-disconnected space, which is 

a contradiction. So, the product of IF-�:�N�á�O�;-connected space is IF-�:�N�á�O�;-connected. 

6.4 Totally �:� �̃á�™�;-Connectedness 

Definition  6.4.1. An IFTS���:�: �á�ì�; is said to be totally IF-�:�N�á�O�;-disconnected for �N�Ð

�+�4�á�O�Ð�+�5 if for each pair of IFP ���L�� �á�	 �á�M�� �á�� �Ð�: , there exists a �:�N�á�O�;-disconnection �) �ë

�*  of �:  with �L�� �á�	 �Ð�)  and �M�� �á�� �Ð�*  i.e. �) �ë �* 
P �:�O�á�N�; and �) �ê�* 
O�:�N�á�O�;. 

 

Theorem 6.4.2. The continuous image of a totally IF-�:�N�á�O�;-disconnected space is 

totally IF-�:�N�á�O�;-disconnected. 

Proof: Let �B�ã�:�: �á�ì�; �\ �:�; �á�Ü�; be a continuous function from an IFTS �:�: �á�ì�; to �:�� �á�� �;. 

Consider �T�� �á�	 �á�U�å�á�æ be two IFP in �; 
L �B�:�: �;. Since �B is continuous �B�?�5�:�T�� �á�	 �; and 

�B�?�5�:�U�å�á�æ�; are IFP in �: . If �:�: �á�ì�; is totally IF-�:�N�á�O�;-disconnected then there exists a 

�:�N�á�O�;-disconnection �) �ë�*  of �:  where �B�?�5
k�T�� �á�	 
o�Ð�) 
L �:�ä�À�á�å�À�; and �B�?�5
k�U�å�á�æ
o�Ð

�* 
L �:�ä�Á�á�å�Á�;. Since �B�?�5�:�T�� �á�	 �; �Ð�) �œ�T�� �á�	 �Ð�B�:�) �; and �B�?�5�:�U�å�á�æ�; �Ð�* �œ�U�å�á�æ�Ð

�B�:�* �;. Again �) �ë�*  is a �:�N�á�O�;-disconnection of �:  such that �) �ë�* 
P�:�O�á�N�; and �) �ê

�* 
O�:�N�á�O�;. 

 Here, �) �ë�* 
P�:�O�á�N�; �œ�:�ä�À�á�å�À�; �ë�:�ä�Á�á�å�Á�; 
P�:�O�á�N�; 

                                    �œ�:�ä�À �ë �ä�Á�á�å�À �ê�å�Á�; 
P�:�O�á�N�; 

And �) �ê�* 
O�:�N�á�O�; �œ�:�ä�À�á�å�À�; �ê�:�ä�Á�á�å�Á�; 
O�:�N�á�O�; 

                                 �œ�:�ä�À �ê �ä�Á�á�å�À �ë�å�Á�; 
O�:�N�á�O�; 

So, �B�:�)�; 
L �:�B�:�ä�À�;�á�B�:�å�À�;�; and �B�:�* �; 
L �:�B�:�ä�Á�;�á�B�:�å�Á�;�; gives  

�B�:�) �; �ë�B�:�* �; 
L �:�B�:�ä�À�;�á�B�:�å�À�;�; �ë�:�B�:�ä�Á�;�á�B�:�å�Á�;�;  



Chapter Six                                                                    �:� �̃á�™�;-Connectedness in  IF TS 

 
 

 
 

103 

                       
L �:�B�:�ä�À�; �ë�B�:�ä�Á�;�á�B�:�å�À�; �ê�B�:�å�Á�;�; 

                       
L �:�:�ä�À �ë�ä�Á�;
k�B�?�5�:�T�;
o�á�:���å�À �ê �å�Á�;
k�B�?�5�:�T�;
o�; 

                       
P �:�O�á�N�; 

And �B�:�) �; �ê�B�:�* �; 
L �:�B�:�ä�À�;�á�B�:�å�À�;�; �ê�:�B�:�ä�Á�;�á�B�:�å�Á�;�;  

                       
L �:�B�:�ä�À�; �ê�B�:�ä�Á�;�á�B�:�å�À�; �ë�B�:�å�Á�;�; 

                       
L �:�:�ä�À �ê�ä�Á�;
k�B�?�5�:�T�;
o�á�:���å�À �ë �å�Á�;
k�B�?�5�:�T�;
o�; 

                       
O�:�N�á�O�; 

So, �; 
L �B�:�: �; is totally IF-�:�N�á�O�;-disconnected. 

 

Theorem 6.4.3. Every IF- �6�5 space is totally IF-�:�N�á�O�;-disconnected space. 

Proof: Let �:�: �á�ì�; be an IFTS and also IF- �6�5 space. consider �T�� �á�	 �á�U�à �á�á �Ð�:  with 

�T�� �á�	 
M�U�à �á�á��then �Ì�# 
L �:�ä�º �á�å�º �;�á�$ 
L �:�ä�»�á�å�»�; �Ð�ì such that �T�� �á�	 �Ð�#�á�U�à �á�á �Ñ�# and 

�T�� �á�	 �Ñ�$�á�U�à �á�á �Ð�$. 

Now �T�� �á�	 �Ð�# 
L �:�ä�º �á�å�º �; �œ�ä�º �:�T�; 
R�Ù�á�å�º �:�T�; 
Q�Ú 

         �T�� �á�	 �Ñ�$ 
L �:�ä�»�á�å�»�; �œ�ä�»�:�T�; 
O�Ù�á�å�»�:�T�; 
P �Ú 

         �U�à �á�á �Ñ�# 
L �:�ä�º �á�å�º �; �œ�ä�º �:�U�; 
O�I �á�å�º �:�U�; 
P �J 

         �U�à �á�á �Ð�$ 
L �:�ä�»�á�å�»�; �œ�ä�»�:�U�; 
R�I �á�å�»�:�U�; 
Q�J 

So, �:�#�ë�$�;�:�T�; 
L 
k�:�ä�º �ë�ä�»�;�:�T�;�á�:�å�º �ê �å�»�;�:�T�;
o
P �:�Ù�á�Ú�;�á 

 �:�#�ê�$�;�:�T�; 
L �:�:�ä�º �ê�ä�»�;�:�T�;�á�:�å�º �ë�å�»�;�:�T�;�; 
O�:�Ù�á�Ú�; 

and �:�#�ë�$�;�:�U�; 
L 
k�:�ä�º �ë�ä�»�;�:�U�;�á�:�å�º �ê�å�»�;�:�U�;
o
P �:�I �á�J�;�á 

 �:�#�ê�$�;�:�U�; 
L �:�:�ä�º �ê�ä�»�;�:�U�;�á�:�å�º �ë�å�»�;�:�U�;�; 
O�:�I �á�J�; 

This result is true for any �T�� �á�	 �á�U�à �á�á �Ð�:  with �T�� �á�	 
M�U�à �á�á. Hence it is clear that �#�ë�$ 

is a IF-�:�N�á�O�;-disconnection of �: , so �:�: �á�ì�; is totally IF-�:�N�á�O�;-disconnected.  
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Theorem 6.4.4. Every IF- �6�6 space is totally IF-�:�N�á�O�;-disconnected space. 

Proof: Let �:�: �á�ì�; be an IFTS and also IF- �6�6 space. Consider �T�� �á�	 �á�U�à �á�á �Ð�:  with 

�T�� �á�	 
M�U�à �á�á��then �Ì�# 
L �:�ä�º �á�å�º �;�á�$ 
L �:�ä�»�á�å�»�; �Ð�ì with �ä�º 
k���T�� �á�	 
o
L �s�á�å�º 
k���T�� �á�	 
o
L

�r�á�ä�»
k�U�à �á�á
o
L �s�á�å�»
k�U�à �á�á
o
L �r and �#�ê�$ 
L �:�r�á�s�;. 

Now �T�� �á�	 �Ð�# 
L �:�ä�º �á�å�º �; �œ�ä�º 
k�T�� �á�	 
o
L �s�á�å�º 
k�T�� �á�	 
o
L �r 

         �T�� �á�	 �Ñ�$ 
L �:�ä�»�á�å�»�; �œ�ä�»
k�T�� �á�	 
o
L �r�á�å�»
k�T�� �á�	 
o
L �s 

         �U�à �á�á �Ñ�# 
L �:�ä�º �á�å�º �; �œ�ä�º 
k�U�à �á�á
o
L �r�á�å�º 
k�U�à �á�á
o
L �s 

         �U�à �á�á �Ð�$ 
L �:�ä�»�á�å�»�; �œ�ä�»
k�U�à �á�á
o
L �s�á�å�»
k�U�à �á�á
o
L �r 

So, �:�#�ë�$�;
k�T�� �á�	 
o
L �@�:�ä�º �ë �ä�»�;
k�T�� �á�	 
o�á�:�å�º �ê �å�»�;
k�T�� �á�	 
o�A
L �:�s�á�r�; 
P �:�O�á�N�;, 

�:�#�ê�$�;
k�T�� �á�	 
o
L �@�:�ä�º �ê�ä�»�;
k�T�� �á�	 
o�á�:�å�º �ë�å�»�;
k�T�� �á�	 
o�A
L �:�r�á�s�; 
O�:�N�á�O�;  

as �N�Ð�+�4 
L �:�r�á�s�?�á�O�Ð�+�5 
L �>�r�á�s�; 

and �:�#�ë�$�;
k�U�à �á�á
o
L �@�:�ä�º �ë�ä�»�;
k�U�à �á�á
o�á�:�å�º �ê �å�»�;
k�U�à �á�á
o�A
L �:�s�á�r�; 
P �:�O�á�N�;�á 

�:�#�ê�$�;
k�U�à �á�á
o
L �@�:�ä�º �ê�ä�»�;
k�U�à �á�á
o�á�:�å�º �ë�å�»�;
k�U�à �á�á
o�A
L �:�r�á�s�; 
O�:�N�á�O�;  

as �N�Ð�+�4 
L �:�r�á�s�?�á�O�Ð�+�5 
L �>�r�á�s�;.  

 

6.5 �¼-level connectedness 

Definition  6.5.1. Two disjoint non-empty IFSs �# 
L �:�ä�º �á�å�º �; and �$ 
L �:�ä�»�á�å�»�; of an 

IFTS �:  are said to be �Ú-level separated for �Ú�Ð�+�4 if there exist �) �á�* �Ð�ì such that 

�# �C�)�á�$ �C�*  and �#�ê�$ 
L �:�r�á�N�; 
L �) �ê �* , where �Ú
O�N
Q�s. 
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Definition  6.5.2. An IFTS �:  is said to be �Ú-level disconnected for �Ú�Ð�+�4 if �#�ë�$ 
L

�:�s�á�r�; and �#�ê �$ 
L �:�r�á�N�;, where �Ú
O�N
Q�s and �# 
L �:�ä�º �á�å�º �; and �$ 
L �:�ä�»�á�å�»�; are 

non-empty open IFSs of �: .  

 

Theorem 6.5.3. Union of two non-empty �� -level separated intuitionistic fuzzy 

subsets of an IFTS �:  is �Ú-level IF-disconnected. 

Proof: Let �# 
L �:�ä�º �á�å�º �; and �$ 
L �:�ä�»�á�å�»�; are two non-empty �Ú-level separated 

intuitionistic fuzzy subsets of an IFTS �: , so �#�ê�$
$
L �:�r�á�N�; and �#�§�ê�$ 
L �:�r�á�N�;. Let 

�) 
L �$
$�¼ and �* 
L �#�§�¼. Then G and H are open and �:�#�ë �$�; �ê�) 
L �:�s�º �á�r�; and 

�:�#�ë�$�; �ê �* 
L �:�s�»�á�r�; are non-empty disjoint IFSs whose union is �#�ë�$. Again, as 

�# and �$ are two non-empty �Ú-level separated intuitionistic fuzzy subsets of �: , so �#�ê

�$ 
L �:�r�á�N�; 
L �) �ê�* . Thus G and H form a �Ú-level disconnection of  �#�ë�$. Hence 

�#�ë�$ is �Ú-level disconnected. 

 

Theorem 6.5.4. Let �:�: �á�ì�; be an IFTS. If �:  is IF-disconnected then it is also �Ú-level 

IF-disconnected. The converse is not true in general. 

Proof: Since �:  is IF-disconnected then there exist two non-empty IFSs �# 
L �:�ä�º �á�å�º �; 

and �$ 
L �:�ä�»�á�å�»�; in �:  such that �#�ë�$ 
L �:�s�á�r�; and �#�ê�$ 
L �:�r�á�s�;. Now for �Ú�Ð�+�4, 

�#�ë�$ 
L �:�s�á�r�; and �:�#�ê�$�;�:�T�; 
L �:�r�á�N�;�á�Ê�T�Ð�:  where �Ú
O�N
L �s, so �:  is �Ú-level 

disconnected. Now for �r 
O�N
O�s , �#�ë�$ 
L �:�s�á�r�; and �#�ê�$ 
M�:�r�á�s�;, so for �:  is �Ú-

level disconnected, �:  is not IF-disconnected. 
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