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Abstract 

Coker introduced the concept of intuitionistic sets and intuitionistic points. He also 

introduced the concept of intuitionistic topological spaces and investigated some basic properties 

of closed sets in intuitionistic topological spaces. The purpose of this paper is to introduce and 

study the concept of intuitionistic -bIg closed sets in intuitionistic topological spaces and study 

its relation with some of existing intuitionistic closed sets. 

1. Introduction 

The concept of intuitionistic sets in topological spaces was first introduced 

by Coker [1]. He has studied some fundamental topological properties on 

intuitionistic sets. Gnanambal Ilango [2] has given some results in 

intuitionistic sets and intuitionistic generalized pre-regular closed sets in 

intuitionistic topological spaces. Zinah [7] introduce the concept of 

generalized b star closed sets and studied their most fundamental properties 

in topological spaces. Later, In 2017, Pavulin rani [4] introduced the concept 

of generalized b-closed sets as a generalization of vague topological spaces. 

The purpose of this paper is to develop generalized star b-closed sets in 

intuitionistic topological spaces and to discuss some properties related to 

-bg closed sets in intuitionistic topological spaces. 
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2. Preliminaries 

Definition 2.1 [1]. Let X be a non empty set. An intuitionistic set (IS for 

short) A is an object having the form 21,, AAXA    where 21 , AA  are 

subsets of X satisfying .21 AA   The set 1A  is called the set of members 

of A, while 2A  is called the set of non members of A. 

Definition 2.2. [1] Let X be a non empty set and let BA,  are 

intuitionistic sets in the form 2121 ,,,,, BBXBAAXA   

respectively. Then 

(a) BA   iff 21 BA   and 22 BA   

(b) BA   iff BA   and AB   

(c) 12 ,, AAXA   

(d)    cAAXA 11,,   

(e) BABA    

(f)  ,,,,, XXXXX   

(g) 2211, BABAXBA     

(h) ., 2211 BABAXBA     

Definition 2.3. [1] An intuitionistic topology is (for short IT) on a non 

empty set X is a family τ of IS’s in X satisfying the following axioms. 

(1)  X,  

(2) ,21 GG   for any 21, GG  

(3) aG  for any arbitrary family    JaGG ai :  where  ,X  

is called an intuitionistic topological space (for short  XITS  and any 

intuitionistic set is called an intuitionistic open set (for short IOS) in X. The 

complement CA  of an IOS A is called an intuitionistic closed set (for short 

ICS) in X. 
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Definition 2.4. [1] Let  ,X  be an intuitionistic topological space (for 

short  XITS  and 21,, AAXA   be an IS in X. Then the interior and 

closure of A are defined by 

(1)   KKAIcl :  is an ICS in X and KA   

(2)    GGAI :int   is an IOS in X and .AG   

It can be shown that  AIcl  is an ICS and  AI int  is an IOS in X and A 

is an ICS in X iff   AAIcl   and is an IOS in X iff   .int AAI   

Definition 2.5. [1] Let X be a non empty set and .Xp   Then the IS P 

defined by    CPPXP ,,  is called an intuitionistic point (IP for short) in 

X. The intuitionistic point P is said to be contained in 21,, AAXA   (i.e., 

AP   if and only if .1Ap   

Definition 2.6. [1] Let  ,X  be an  .XITS  An intuitionistic set A of X 

is said to be 

(1) Intuitionistic semi-open if   .int AIIclA   

(2) Intuitionistic pre-open if   .int AIclIA   

(3) Intuitionistic regular-open if   .int AIclIA   

(4) Intuitionistic α-open if    .intint AIIclIA   

(5) Intuitionistic -open if    .int AIclIIclA   

(6) Intuitionistic b-open if      .int.int AIIclAIclIA   

The family of all intuitionistic semi-open, intuitionistic pre-open, 

intuitionistic regular-open, intuitionistic -open, intuitionistic -open and 

intuitionistic b-open sets of  ,X  are denoted by ISOS, IPOS, IROS, IOS, 

IOS and IbOS respectively. 

Definition 2.7. [2] Let a subset A of a intuitionistic topological spaces 

 ,X  is called a intuitionistic generalized b-closed set (briefly -Igb closed) if 

  UAIbcl   whenever UA   and U is I-open in X. 
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Definition 2.8. [6] Let a subset A of intuitionistic topological spaces 

 ,X  is called an intuitionistic generalized star-closed set (briefly 

-Ig closed) if   UAIcl   whenever UA   and U is Ig-open in X. 

Definition 2.9. [6] Let a subset A of intuitionistic topological spaces 

 ,X  is called a intuitionistic regular-generalized closed set (briefly Irg-

closed) if   UAIcl   whenever UA   and U is Ir-open in X. 

Definition 2.10. [3] Let a subset A of intuitionistic topological spaces 

 ,X  is called an intuitionistic generalized -closed set (briefly Ig-closed) if 

  UAclI   whenever UA   and U is I-open in X. 

Definition 2.11. [6] Let a subset A of intuitionistic topological spaces 

 ,X  is called an intuitionistic generalized pre regular-closed set (briefly 

Igpr-closed) if   UAIpcl   whenever UA   and U is Ir-open in X. 

Definition 2.12. [5] Let a subset A of intuitionistic topological spaces 

 ,X  is called an intuitionistic generalized pre-closed set (briefly Igp-closed) 

if   UAIpcl   whenever UA   and U is I-open in X. 

Definition 2.13. [3] Let a subset A of intuitionistic topological spaces 

 ,X  is called an intuitionistic semi-generalized closed set (briefly Isg-

closed) if   UAIscl   whenever UA   and U is Is-open in X. 

Definition 2.14. [3] Let a subset A of intuitionistic topological spaces 

 ,X  is called an intuitionistic generalized semi regular-closed set (briefly 

Igsr-closed) if   UAIscl   whenever UA   and U is Ir-open in X. 

Definition 2.15. [3] Let a subset A of intuitionistic topological spaces 

 ,X  is called an intuitionistic generalized semi-closed set (briefly Igs-

closed) if   UAIscl   whenever UA   and U is I-open in X. 

Definition 2.16. [5] Let a subset A of intuitionistic topological spaces 

 ,X  is called an intuitionistic generalized pre semi-closed set (briefly Igps-

closed) if UIpcl   whenever UA   and U is Is-open in X. 

Definition 2.17. [6] Let a subset A of intuitionistic topological spaces 

 ,X  is called an intuitionistic w-closed set (briefly Iw-closed) if   UAIcl   

whenever UA   and U is Is-open in X. 
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3. Intuitionistic -bg  closed Sets 

In this section, we define and study the concept of Intuitionistic 

generalized star b-closed (briefly, -bgI  closed) sets in intuitionistic 

topological spaces and obtain some of its properties. 

Definition 3.1. A subset A of an intuitionistic topological space  ,X  is 

called Intuitionistic generalized star b-closed set (briefly, -bgI  closed set) if 

  UAIbcl   whenever UA   and U is Ig-open. 

Theorem 3.2. Every intuitionistic closed set is -bgI  closed but not 

conversely. 

Proof. Let A be an I-closed set in an intuitionistic topological space 

 ,X  and ,UA   where U is Ig-open.  Since A is I-closed,   .UAAIcl    

But     .UAIclAIbcl   Therefore   UAIbcl   and hence A is 

-bgI  closed. 

Example 3.3. Let  cbaX ,,  and the family 

 ,,,,,,, 54321 AAAAAX  where         ,,,,,, 21 baXAabXA   

        .,,,,,,,,,,, 543  baXAbaXAcbaXA  Then the 

intuitionistic subset    bacXA ,,,  is an -bgI  closed set in  ,X  but 

not an I-closed set. 

Theorem 3.4. Every -bgI  closed set is Igp-closed but not conversely. 

Proof. Let A be an -bgI  closed set in intuitionistic topological space 

 ., X  Let UA   and U is Ig-open in  ., X  Since every I-open is Ig-open 

and A is -bgI  closed, that is   .UAIpcl   Also     ,UAIbclAIpcl   

where U is Ig-open  in  ., X  Hence   .UAIpcl   Therefore A is Igp-closed. 

Example 3.5. Let  cbaX ,,  and the family  ,,,,,, 4321 AAAAX  

,, 65 AA  where            ,,,,,,,, 21 abXabXAbaXA   

        .,,,,,,,,,,,,, 6543 aXAbaXAbaXAaXA   



P. SATHISHMOHAN, V. RAJENDRAN and M. GOMATHI 

Advances and Applications in Mathematical Sciences, Volume 18, Issue 11, September 2019 

1536 

Then the intuitionistic subset  bXA ,,   is an Igp-closed set in  ,X  

but not an -bgI  closed set. 

Theorem 3.6. Every -bgI  closed set is Igpr-closed but not conversely. 

Proof. Let A be an -bgI  closed in intuitionistic topological space  ., X  

Let UA   and U is Ig-open in  ., X  Since every Ir-open is Ig-open and A 

is -bgI  closed, that is   .UAIbcl   Also     UAIbclAIpcl   where U 

is Ig-open in  ., X   Hence   .UAIpcl   Therefore A is Igpr-closed. 

Example 3.7. Let  cbaX ,,  and the family 

 ,,,,,,,,, 7654321 AAAAAAAX  where        abXAbaXA ,,,,, 21   

        ,,,,,,,,,,,,,, 6543 baXAaXAbaXAbXA   

  .,,7 bXA   Then the intuitionistic subset    ,,, acXA  is an Igpr-

closed set in  ,X  but not an -bgI  closed set. 

Theorem 3.8. Every -bgI  closed set is Igsr-closed but not conversely. 

Proof. Let XA   be an -bgI  closed in intuitionistic topological space 

 ,X  and ,UA   where U is an Ir-open. Since every Ir-open is I-open and 

Ig-open and A is -bgI  closed, that is   .UAIbcl   Also 

    ,UAIbclAIscl    where U is Ig-open in  ,, X  thus   .UAIscl   

Hence A is Igsr-closed. 

Example 3.9. Let  cbaX ,,  and the family 

 ,,,,,,,, 654321 AAAAAAX  where         ,,,,,,,, 21  cbAaXbaXA  

        .,,,,,,,,,,,,,, 6543 bXAbaXAbaXAcbXA   

Then the intuitionistic subset    ,,, cbXA  is an Igsr-closed set in 

 ,X  but not an -bgI  closed set. 

Theorem 3.10. Every Iw-closed set is -bgI  closed but not conversely. 

Proof. Let XA   be an Iw-closed set in intuitionistic topological space 

 ., X  Then   UAIcl   whenever UA   and U be Is-open. Since every Is-
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open is Ig-open and A is Iw-closed, then     .UAIclAIbcl   Hence A is 

-bgI  closed. 

Example 3.11. Let  cbaX ,,  and the family 

 ,,,,,, 4321 AAAAX  where         ,,,,,, 21 abXAbaXA   

    .,,,,,,, 43  baXAbaXA  Then the intuitionistic subset 

   ,,, cXA  is an -bgI  closed set in  ,X  but not an Iw-closed set. 

Theorem 3.12. Every -gI closed set is -bgI  closed but not conversely. 

Proof. Let XA   be an -gI closed set in intuitionistic topological 

space  ,X  and then   UAIcl   whenever UA   where U is an Ig-open. 

Since A is -gI closed. Then   UAIcl   which implies 

    .UAIclAIbcl   Hence A is -bgI  closed. 

Example 3.13. Let  cbaX ,,  and the family 

 ,,,,,,,, 654321 AAAAAAX  where         ,,,,,, 21 abXAbaXA   

        .,,,,,,,,,,,,, 6543 baXAaXAbaXAaXA   

Then the intuitionistic subset    cbXA ,,  is an -bgI  closed set in 

 ,X  but not an -gI closed set. 

Theorem 3.14. Every Is-closed set is -bgI  closed but not conversely. 

Proof. Let A be an Is-closed set in an intuitionistic topological space 

 ,X  and ,UA   where U is Ig-open. Since A is Is-closed, 

  .UAAIscl   But     .UAIsclAIbcl   Therefore   UAIbcl   and 

hence A is -bgI  closed. 

Example 3.15. Let  cbaX ,,  and the family 

 ,,,,,,,, 654321 AAAAAAX  where         ,,,,,, 21 abXAbaXA   

        .,,,,,,,,,,,,, 6543 baXAbXAbaXAbXA   

Then the intuitionistic set    caXA ,,  is an -bgI  closed set in  ,X  but 

not an intuitionistic semi-closed set. 
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Theorem 3.16. Every Ir-closed set is -bgI  closed but not conversely. 

Proof. Let A be an Ir-closed set in an intuitionistic topological space 

 ,X  and ,UA   where U is Ig-open.  

Since A is Ir-closed,   .UAAIrcl   But     .UAIrclAIbcl   

Therefore   UAIbcl   and hence A is -bgI  closed. 

Example 3.17. Let  cbaX ,,  and the family  ,,,,, 321 AAAX  

,,,,,, 987654 AAAAAA  where         ,,,,,, 21 abXAbaXA   

       76543 ,,,,,,,,,,,,, AaXAbXAbaXAXA  

      .,,,,,,,,, 98 bXAaXAbaX   Then the intuitionistic 

subset    cbaXA ,,,  is an -bgI  closed set in  ,X  but not Ir-closed 

set. 

Theorem 3.18. Every I-closed set is -bgI  closed but not conversely. 

Proof. Let A be an I-closed set in an intuitionistic topological space 

 ,X  and ,UA   where U is Ig-open. 

Since A is I-closed,   .UAAclI   But     .UAclIAIbcl   

Therefore   UAIbcl   and hence A is -bgI  closed. 

Example 3.19. Let  cbaX ,,  and the family  ,,,,, 321 AAAX  

,,, 654 AAA where         ,,,,,, 21 abXAbaXA     ,,,,3  acXA  

      .,,,,,,,,,, 654 aXAbaXAbaXA   Then the intuitionistic 

subset    acbXA ,,,  is an -bgI  closed set in  ,X  but not an I-

closed set. 

Remark 3.20. Union of any two -bgI  closed set is -bgI  closed. 

Proof. Let A and B are any two -bgI  closed set. Let ,UBA   where 

U is Ig-open. Since A and B are -bgI  closed sets. Therefore 

    ,UBIbclAIbcl   thus   .UBAIbcl   Hence BA   is 

-bgI  closed set. 
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Example 3.21. Let  cbaX ,,  and the family  ,,,,, 321 AAAX  

,,, 654 AAA  where         ,,,,,, 21 abXAbaXA     ,,,3 aXA   

      .,,,,,,,,,, 654 baXAaXAbaXA   Then the intuitionistic 

subsets   ,, aX  and  aX ,,   are -bgI  closed and their union is also 

-bgI  closed. 

Remark 3.22. Intersection of any two -bgI  closed set is -bgI  closed 

which is seen from the following example. 

Example 3.23. Let  cbaX ,,  and the family  ,,,,, 321 AAAX  

,,, 654 AAA  where         ,,,,,, 21 abXAbaXA     ,,,3  aXA  

      .,,,,,,,,,, 654 aXAbaXAbaXA   Then the intuitionistic 

subsets    baX ,,  and    abX ,,  are -bgI  closed and their intersection 

is also -bgI  closed. 

Remark 3.24. In an intuitionistic topological space  ,, X  if 

  AAIbcl   then A is -bgI  closed. 

Proposition 3.25. If    XIbCXIbO   then    XPXbgI   where 

 XP  is the power set of the intuitionistic topological space X. 

Theorem 3.26. Let A be an -bgI  closed set of an intuitionistic 

topological space  ,X  and  AIbclBA   then B is -bgI  closed in X. 

Proof. Let A be an -bgI  closed set of an intuitionistic topological space 

 ,X  and  .AIbclBA   Let U be an Ig-open set such that .UB   

Then UA   and since A is -bgI  closed, we have   .UAIbcl   Now 

 AIbclB   which implies        .UAIbclAIbclIbclBIbcl   Hence 

B is -bgI  closed in X. 

Theorem 3.27. Let A be an intuitionistic subset of an intuitionistic 

topological space  ,X  then A is -bgI  open if and only if  AIbU int  

whenever U is I-open and .AU   
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Proof.  Necessity: Let A be -bgI  open in X and U be I-closed in X such 

that ,AU   then UC is I-open in X such that ccc AAU ,  is -bgI  closed 

so   cc UAIbcl   but      ccc UAIbAIbcl  int  implies  .int AIbI    

Sufficiency : Let F be an I-open in X Such that .FAc   Then cF  is I-

closed in X and .AF c   

To Prove: cA  is -bgI  closed. 

Now  AIbF c int  which implies      .int FAIbAIbcl
cc   Hence 

cA  is -bgI  closed which implies A is -bgI  open in X. 

Theorem 3.28. Let A be an intuitionistic generalized open set of an 

intuitionistic topological space  ,X  and   ABAIb int  then B is 

-bgI  open. 

Proof. Now   .int ABAIb   Since     ,int cc
AIbclAIb   

 ccc AIbclBA   then cA  is -bgI  closed, cB  is also -bgI  closed then 

obviously B is -bgI  open. 

Theorem 3.29. A subset A in an intuitionistic topological space  ,X  is 

an Ig-open if and only if  .AIbcl  

Proof. Necessity: Let A be Ig-open, then there exist an I-open set B, such 

that  ,BIbclAB   but  AIbclB   and thus    .AIbclBIbcl   Hence 

   .AIbclBIbclA   

Sufficiency: Let  AIbclA   we have   .AAIbcl   then for 

   AIbclAAIbcl   taking  ,AIbclU   it becomes  UIbclAU   

this implies A is Ig-open. 

Theorem 3.30. Let A be Ig-open in the intuitionistic topological space 

 ,X  and suppose  ,AIbclBA   then B is Ig-open. 

Proof There exist an I-open set U such that  .UIbclAU   Since 

   UIbclAIbclU   and thus  .UIbcl  Hence  UIbclBU   and B 

is Ig-open. 
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Theorem 3.31. Let A is -bgI  closed if and only if there exists an I-closed 

set F such that   .int FAFI   

Proof. Let A be -bgI  closed, then   .AAIbcl   Let   .BAIcl   Then B 

is I-closed. Now   .int BABI   Thus if A is an -bgI  closed there exist 

an I-closed set F such that   .int FAFI   conversely, let F be an I-

closed set such that   .int FAFI   Since 

         ,int FIFIbclAIbclFIclAIclFA   because F is 

intuitionistic closed,   AAFFIcl   is an -bgI  closed set. 
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