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Abstract 

In this paper the concepts of intuitionistic fuzzy   generalized homeomorphisms in 

intuitionistic fuzzy topological spaces is introduced. Suitable examples are given in intuitionistic 

fuzzy topological spaces for this concept. Also some characterizations of intuitionistic fuzzy   

generalized homeomorphisms are provided. 

1. Introduction 

Zadeh [8] introduced the notion of fuzzy sets. After that there have been a 

number of generalizations of this fundamental concept. Atanassov [1] 

introduced the notion of intuitionistic fuzzy sets. Using the notion of 

intuitionistic fuzzy sets, Coker [2] introduced the notion of intuitionistic fuzzy 

topological spaces. Sudha and Jayanthi [4] introduced the concept of   

generalized closed sets in intuitionistic fuzzy topological spaces. With the 

extension of the work, in this paper I have introduced the concepts of 

intuitionistic fuzzy   generalized homeomorphisms and studied some of 

their properties. 



S. M. SUDHA 

Advances and Applications in Mathematical Sciences, Volume 21, Issue 2, December 2021 

832 

2. Preliminaries 

Definition 2.1 [1]. An intuitionistic fuzzy set (IFS) A is an object having 

the form  

    XxxxxA AA  :,,  

where the functions  1,0:  XA  and  1,0:  XA  denote the degree 

of membership (namely  xA  and the degree of non-membership (namely 

 xA  of each element Xx   to the set A respectively, and 

    10  xx AA  for each .Xx   Denote by IFS(X), the set of all 

intuitionistic fuzzy sets in X. An intuitionistic fuzzy set A in X is simply 

denoted by AAxA  ,,  instead of denoting     xxxA AA  ,,    

Xx :  

Definition 2.2 [1]. Let A and B be two IFSs of the form   ,, xxA A  

  XxxA  :  and     .:,, XxxxxB BB   Then, 

(a) BA   if and only if    xx BA   and    xx BA   for all ,Xx   

(b) BA   if and only if BA   and ,BA   

(c)     ,:,, XxxxxA AA
c   

(d)          ,:,, XxxxxxxBA BABA    

(e)          .:,, XxxxxxxBA BABA   

The intuitionistic fuzzy sets 1,0,0~ x  and 0,1,1~ x  are 

respectively the empty set and the whole set of X. 

Definition 2.3 [2]. An intuitionistic fuzzy topology (IFT) on X is a family  

of IFSs in X satisfying the following axioms: 

(i) ,1,0 ~~    

(ii)  21 GG  for any 21, GG   

(iii)  iG  for any family    JiGi :   
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In this case the pair  ,X  is called the intuitionistic fuzzy topological 

space (IFTS) and any IFS in  is known as an intuitionistic fuzzy open set 

(IFOS) in X. The complement cA  of an IFOS A in an IFTS  ,X  is called an 

intuitionistic fuzzy closed set (IFCS) in X. 

Definition 2.4 [4]. An IFS A of an IFTS  ,X  is said to be an 

intuitionistic fuzzy   generalized closed set (IF  GCS) if    Aclintcl  

    UA  intclint  whenever UA   and U is an IFOS in  ., X  The 

complement cA  of an IF  GCS A in an IFTS  ,X  is called an 

intuitionistic fuzzy   generalized open set (IF  GOS) in X. 

Definition 2.5 [5]. An IFTS  ,X  is an intuitionistic fuzzy 21pT  

(IF 21pT  space if every IF  GCS is an IFPCS in X. 

Definition 2.6 [5]. An IFTS  ,X  is an intuitionistic fuzzy 21gT  

(IF 21gT  space if every IF  GCS is an IFGCS in X. 

Definition 2.7 [5]. A mapping     ,,: YXf  is an intuitionistic 

fuzzy   generalized irresolute (IF  G irresolute) mapping if  Vf 1  is an 

IF  GCS in  ,X  for every IF  GCS V of  ., Y  

Definition 2.8 [6]. A mapping     ,,: YXf  is called an 

intuitionistic fuzzy   generalized continuous (IF  G continuous) mapping 

if  Vf 1  is an IF  GCS in  ,X  for every IFCS V of  ., Y  

Definition 2.9 [7]. A mapping     ,,: YXf  is called an 

intuitionistic fuzzy   generalized (IF  G) closed mapping if  Vf  is an 

IF  GCS in Y for every IFCS V of X. 

Definition 2.10 [7]. A mapping YXf :  is said to be an intuitionistic 

fuzzy   generalized (IF  G) open mapping if  Vf  is an IF  GOS in Y 

for each IFOS A in X. 
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Definition 2.11 [3]. Let f be a bijection mapping from an IFTS  ,X  

into an IFTS  ., Y  Then f is said to be an 

(i) intuitionistic fuzzy (IF)homeomorphism if both f and 1f  are IF 

continuous mappings. 

(ii) intuitionistic fuzzy   IF  homeomorphism if both f and 1f  are IF 

continuous mappings. 

(iii) intuitionistic fuzzy semi(IFS)homeomorphism if both f and 1f  are 

IFS continuous mappings. 

(iv) intuitionistic fuzzy generalized(IFG)homeomorphism if both f and 1f  

are IFG continuous mappings. 

3.1 Intuitionistic Fuzzy   Generalized Homeomorphisms 

In this section the ideas of intuitionistic fuzzy   generalized 

homeomorphisms reexamined with some of their properties. 

Definition 3.1. A bijection mapping     ,,: YXf  is called on 

intuitionistic fuzzy   generalized (IF  G) homeomorphism if f is both an 

IF  G continuous mapping and an IF  G closed mapping. 

Example 3.2. Let        ,5.0,4.0,5.0,,,,, 1 abaxGvuYbaX   

b6.0  and     .4.0,2.0,6.0,8.0,2 vuvuyG   Then  ~1~ 1,,0 G  and 

 ~2~ 1,,0 G  are sIFT  on X and Y respectively. Then  ,X  is an IFTS. 

Define a bijection mapping     ,,: YXf  by   uaf   and   .vbf   

Here f is both an IF  G continuous mapping and an IF  G closed 

mapping. Therefore f is an IF  G homeomorphism. 

Theorem 3.3. Every IF homeomorphism is an IF  G homeomorphism 

but not conversely in general. 

Proof. Let     ,,: YXf  be an IF homeomorphism. Then f is both 
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an IF continuous mapping and an IF closed mapping and hence f is both an 

IF  G continuous mapping and an IF  G closed mapping. Therefore the 

mapping f is an IF  G homeomorphism. 

Example 3.4. Let        ,5.0,4.0,5.0,,,,, 1 abaxGvuYbaX   

b6.0  and     .4.0,2.0,6.0,8.0,2 vuvuyG   Then  ~1~ 1,,0 G  and 

 ~2~ 1,,0 G  are sIFT  on X and Y respectively. Define a bijection 

mapping     ,,: YXf  by   uaf   and   .vbf   Here f is an IF  G 

homeomorphism but not an IF homeomorphism, since f is not an IF 

continuous mapping as    vuvu
c yG 6.0,8.0,4.0,2.0,2   is an IFCS in Y 

but  cGf 2
1  is not an IFCS in X, since     .cl 2

1
12

1 ccc GfGGf    

Theorem 3.5. Every IF semi homeomorphism is an IF  G 

homeomorphism but not conversely in general. 

Proof. Let     ,,: YXf  be an IF semi homeomorphism. Then f is 

both an IF semi continuous mapping and an IF semi closed mapping. This 

implies f is both an IF  G continuous mapping and an IF  G closed 

mapping. Hence f is an IF  G homeomorphism. 

Example 3.6. Let        ,5.0,4.0,5.0,,,,, 1 abaxGvuYbaX    

     .4.0,2.0,6.0,8.0,,6.0 2 vuvub yG   Then  ~1~ 1,,0 G  and 

 ~2~ 1,,0 G  are sIFT  on X and Y respectively. Define a bijection 

mapping     ,,: YXf  by   uaf   and   .vbf   Then f is an IF  G 

homeomorphism but not an IF semi homeomorphism, since f is not an IF 

semi continuous mapping, as    vuvu
c yG 6.0,8.0,4.0,2.0,2   is an IFCS 

in Y but  cGf 2
1  is not an IFSCS in X, since 

     .clint 2
1

12
1 cc GfGGf      

Theorem 3.7. Every IF homeomorphism is an IF  G homeomorphism 

but not conversely in general. 
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Proof.  Let     ,,: YXf  be an IF homeomorphism. Then f is both 

an IF continuous mapping and an IF closed mapping. As every IF 

continuous mapping is an IF  G continuous mapping and every IF closed 

mapping is an IF  G closed mapping, f is an IF  G homeomorphism. 

Example 3.8. Let        ,5.0,4.0,5.0,,,,, 1 abaxGvuYbaX   

     .4.0,2.0,6.0,8.0,,6.0 2 vuvub yG   Then  ~1~ 1,,0 G  and 

 ~2~ 1,,0 G  are sIFT  on X and Y respectively. Define a bijection 

mapping     ,,: YXf  by   uaf   and   .vbf   Then f is an IF  G 

homeomorphism but not an IF  homeomorphism, since f is not an 

IF  continuous mapping, as    vuvu
c yG 6.0,8.0,4.0,2.0,2   is an IFCS 

in Y but  cGf 2
1  is not an IFCS in X, since     cGf 2

1clintcl   

 .2
1

1
cc GfG    

Theorem 3.9. Every IFG homeomorphism is an IF  G homeomorphism 

but not conversely in general. 

Proof. Let     ,,: YXf  be an IFG homeomorphism. Then f is both 

an IFG continuous mapping and an IFG closed mapping. As every IFG 

continuous mapping is an IF  G continuous mapping and every IFG closed 

mapping is an IF  G closed mapping, f is an IF  G homeomorphism. 

Example 3.10. Let        ,5.0,4.0,5.0,,,,, 1 abaxGvuYbaX   

     .4.0,2.0,6.0,8.0,,6.0 2 vuvub yG   Then  ~1~ 1,,0 G  and 

 ~2~ 1,,0 G  are sIFT  on X and Y respectively. Define a bijection 

mapping     ,,: YXf  by   uaf   and   .vbf   Then f is an IF  G 

homeomorphism but not an IFG homeomorphism, since f is not an IFG 

continuous mapping, as    vuvu
c yG 6.0,8.0,4.0,2.0,2   is an IFCS in Y 

but  cGf 2
1  is not an IFGCS in X, since    112

1cl GGGf cc   whereas 

  .12
1 GGf c    
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Relation among various types of intuitionistic fuzzy homeomorphisms is 

given in the following diagram. In this diagram ‘homeo’ means 

homeomorphism. 

 

The reverse implications are not true in general in the above diagram. 

Theorem 3.11. Let     ,,: YXf  be a bijective mapping. Then the 

following are equivalent: 

(i) f is an IF  G closed mapping 

(ii) 1f  is an IF  G continuous mapping 

(iii) f is an IF  G open mapping. 

Proof.    iii   Let B be an IFCS in X. Since f is an IF  G closed 

mapping      BfBf
11   is an IF  GCS in Y. This implies 1f  is an 

IF  G continuous mapping. 

   iiiii   Let A be an IFOS in X. Then by hypothesis      AfAf 
 11  

is an IF  GOS in Y. That is f is an IF  G open mapping. 

   iiii   Let f be an IF  G open mapping. Let A be an IFCS in X. 

Then cA  is an IFOS in X. By hypothesis    cc AfAf   is an IF  GOS in Y 

as f is bijective. Therefore  Af  is an IF  GCS in Y. Hence f is an IF  G 

closed mapping. 

Theorem 3.12. Let     ,,: YXf  be an IF  G homeomorphism 

then f is an IFG homeomorphism if X and Y are IF 21gT  space. 
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Proof. Let B be an IFCS in Y. Then  Bf 1  is an IF  GCS in X, by 

hypothesis. Since X is an IF 21gT space,  Bf 1  is an IFGCS in X. Hence f 

is an IFG continuous mapping. By hypothesis     ,,:1 XYf  is a 

IF  G continuous mapping. Let A be an IFCS in X. Then      AfAf 
 11  

is an IF  GCS in Y, by hypothesis. Since Y is an IF 21gT  space,  Af  is 

an IFGCS in X. Hence 1f  is an IFG continuous mapping. Therefore the 

mapping f is an IFG homeomorphism. 

Theorem 3.13 Let     ,,: YXf  be a bijective mapping. If f is an 

IF  G continuous mapping then the following are equivalent: 

(i) f is an IF  G closed mapping 

(ii) f is an IF  G open mapping 

(iii) f is an IF  G homeomorphism. 

Proof. The proof is obviously true from the Theorem 3.11. 

Remark 3.14. The composition of two IF  G homeomorphism need not 

be an IF  G homeomorphism in general. 

Example 3.15. Let        ,5.0,,,,,,, 1 axGqpzvuYbaX   

  bab 3.0,3.0,6.0  and      ,5.0,,2.0,3.0,8.0,7.0, 32 ubaba yGxG   

  vuv 6.0,5.0,4.0  and     .8.0,5.0,2.0,2.0,4 qpqpzG   Then   

   ~3~~21~ 1,,0,1,,,0 GGG   and  ~4~ 1,,0 G  are IFTs on X, Y and Z 

respectively. Now define a mapping     ,,: YXf  by   uaf   and 

  vbf   and     ,,: ZYg  by   pug   and   .qvg   Then f and g are 

IF  G homeomorphisms. But their composition     ,,: ZXfg   

defined by    pafg   and    qbfg   is not an IF  G homeomorphism, 

since    qpqp
c zG 2.0,2.0,8.0,5.0,4   is an IFCS in Z but   cGgf 4

11   

    22.0,2.0,8.0,5.0, Gx baba   is not an IF  GCS in X, as 
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          .1intclintcl 2~4
11

4
11 GGgfGgf cc    

Theorem 3.16. Let     ,,: YXf  be an IF  G homeomorphism, 

then f is an IF pre homeomorphism if X and Y are IF 21pT  space. 

Proof. Let B be an IFCS in Y. Then  Bf 1  is an IF  GCS in X, by 

hypothesis. Since X is an IF 21pT  space,  Bf 1  is an IFPCS in X. Hence f 

is an IF pre continuous mapping. Similarly 1f  is also an IF pre continuous 

mapping. Therefore the mapping f is an IF pre homeomorphism. 

4.1 Intuitionistic Fuzzy M-  Generalized Homeomorphisms 

In this section the concept of intuitionistic fuzzy M-  generalized 

homeomorphism are investigated with some of their properties. 

Definition 4.1. A bijection mapping     ,,: YXf  is called an 

intuitionistic fuzzy M-  generalized (IFM-  G) homeomorphism if f is both 

an IF  G irresolute mapping and an IFM-  G closed mapping. 

Example 4.2. Let        ,5.0,4.0,5.0,,,,, 1 abaxGvuYbaX   

b6.0  and     .4.0,2.0,6.0,8.0,2 vuvuyG   Then  ~1~ 1,,0 G  and 

 ~2~ 1,,0 G  are IFTS on X and Y respectively. Then  ,X  is an IFTS. 

Define a mapping     ,,: YXf  by   uaf   and   .vbf   Here f is 

both an IF  G irresolute mapping and an IFM-  G closed mapping. Hence 

f is an IFM-  G homeomorphism. 

Theorem 4.3. Every IFM-  G homeomorphism is an IF  G 

homeomorphism but not conversely in general. 

Proof. Let     ,,: YXf  be an IFM-  G homeomorphism. Let B 

be an IFCS in Y. This implies B is an IF  GCS in Y. By hypothesis  Bf 1  

is an IF  GCS in X. Hence f is an IF  G continuous mapping. Similarly f 
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is also an IF  G closed mapping. Hence f is an IF  G homeomorphism. 

Example 4.4. Let        ,5.0,6.0,5.0,,,,, 1 abaxGvuYbaX   

b4.0  and     .5.0,6.0,5.0,4.0,2 vuvuyG   Then  ~1~ 1,,0 G  and 

 ~2~ 1,,0 G  are IFTs on X and Y respectively. Define a mapping 

    ,,: YXf  by   uaf   and   .vbf   Here f is an IF  G 

homeomorphism but not an IFM-  G homeomorphism, since f is not an 

IF  G irresolute mapping, as the IFS    vuvuyA 4.0,6.0,5.0,4.0,  is 

an IF  GCS in Y but  Af 1  is not an IF  GCS in X, since 

          .0clintclintclint 1~
11 GAfAf    whereas   .1

1 GAf   

Theorem 4.5. The composition of two IFM-  G homeomorphisms is an 

IFM-  G homeomorphism in general. 

Proof. Let     ,,: YXf  and     ,,: ZYg  be any two IFM-

 G homeomorphisms. Let ZA   be an IF  GCS. Then by hypothesis, 

 Ag 1  is an IF  GCS in Y. Again by hypothesis,   Agf 11   is an 

IF  GCS in X. Therefore fg   is an IF  G irresolute mapping. Now let 

XB   be an IF  GCS in X. Then by hypothesis,  Bf  is an IF  GCS in Y 

and also   Bfg  is an IF  GCS in Z. This implies fg   is an IFM-  G 

closed mapping. Hence fg   is an IFM-  G homeomorphism. 

Theorem 4.6. Let     ,,: YXf  be a bijective mapping. If f is an 

IF  G irresolute mapping, then the following are equivalent: 

(i) f is an IFM-  G closed mapping 

(ii) f is an IFM-  G open mapping 

(iii) f is an IFM-  G homeomorphism.  

Proof. Straight forward. 
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Theorem 4.7. The set of all IFM-  G homeomorphisms in an IFTS 

 ,X  is a group under the composition of maps. 

Proof. Define a binary operation :  IFM-  G homeomorphism (X) x 

IFM-  G homeomorphism (X) by fggf   for every gf ,  IFM-  G 

homeomorphism (X) and  is the usual operation of composition of           

maps. Since g IFM-  G homeomorphism (X) and g IFM-  G 

homeomorphism (X), by Theorem 4.5, fg  IFM-  G homeomorphism (X). 

We know that the composition of maps is associative. The identity map 

    ,,: XXI  belonging to IFM-  G homeomorphism (X) is the 

identity element. If f IFM-  G homeomorphism (X), then If 1 FM-

 G homeomorphism (X). Therefore Iffff    11  and so the 

inverse exists for each element of IFM-  G homeomorphism (X). Hence 

(IFM-  G homeomorphism   oX ,  is a group under the composition of 

maps. 

Theorem 4.8. Let YXf :  be an IFM-  G homeomorphism. Then f 

induces an isomorphism from the group IFM-  G homeomorphism (X) onto 

the group IFM-  G homeomorphism (Y). 

Proof. Using f, we define a map    YhXhf  :  by   1 fhfhf   

for every h IFM-  G homeomorphism (X). Then f  is a bijection. Also for 

all 21, hh IFM-  G homeomorphism (X),     1
2121

 fhhfhhf   

       .21
1

2
1

1 hhfhffhf ff     This implies f  is a 

homeomorphism and so f  is an isomorphism induced by f. 

Theorem 4.9. If     ,,: YXf  is an IFM-  G homeomorphism, 

where X and Y are IF 21pT  spaces, then      Bpclpcl 11   fBf  for 

every IFS B in Y. 
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Proof. Since f is an IFM-  G homeomorphism, f is an IF  G irresolute 

mapping. Consider an IFS B in Y. Clearly  Bpcl  is an IF  GCS in Y. Since 

X is an IF 21pT  space,   Bpcl1f  is an IFPCS in X. Now, 

    .Bpcl11   fBf  We have          .BpclBpclpclpcl 111   ffBf  

This implies        .Bpclpcl 11   fBf   

Again since f is an IFM-  G homeomorphism, 1f  is IF  G irresolute 

mapping, since   Bf 1pcl   is an IF  GCS in X,      Bff 111 pcl    

   Bff 1pcl   is an IF  GCS in Y. Now        11111   fBffB  

       .pclpcl 11 BffBf    Therefore       Bff 1pclpclBpcl   

   ,pcl 1 Bff   since Y is an IF 21pT  space. 

Hence           .pclpclBpcl 1111 BfBffff    That is 

         Bff 11 pclBpcl   

Thus from    and    we get      Bpclpcl 11   fBf  and hence the 

proof. 

Corollary 4.10. If     ,,: YXf  is an IFM-  G homeomorphism, 

where X and Y are IF 21pT  spaces, then      BpclfBfpcl   for every 

IFS B in X. 

Proof. Since f is an IFM-  G homeomorphism, 1f  is also an IFM-  G 

homeomorphism. Therefore by Theorem 4.9,       1111   fBfpcl  

  Bpcl  for every .XB   That is      Bpclfpcl Bf  for every IFS B in X. 

Corollary 4.11. If     ,,: YXf  is an IFM-  G homeomorphism, 

where X and Y are IF 21pT  spaces, then      Bpintfpint Bf  for every 

IFS B in X. 

Proof. For any IFS      .pclBpint,
ccBXB   By corollary 4.10, 
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                 cccccccc BfBfpclBfBff pintpclpclBpint   

 .pint Bf  

Corollary 4.12. If     ,,: YXf  is an IFM-  G homeomorphism, 

where X and Y are IF 21pT  spaces, then      BpintfBfpint 11    for 

every IFS B in Y. 

Proof. The proof is trivial. 

Conclusion 

Thus the ideas of intuitionistic fuzzy   generalized homeomorphisms 

and intuitionistic fuzzy M-   generalized homeomorphisms are studied with 

some of its properties. And some characterizations of intuitionistic fuzzy   

generalized homeomorphisms are discussed. 
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