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Abstract:  
The aim of this paper is to introduce and investigate a new class of continuous and irresolute 

mapping in supra topological spaces namely supra b -mi-continuous, supra b -mi-continuous, 

supra b -mi-irresolute and supra b -mi-irresolute maps using supra b -mi-closed and supra b

-mi-closed sets and also studied some of its properties.  
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1. Introduction: 

In 1970, Levine [8] introduced the concept of generalized closed sets which formed a 

strong tool in the characterization of topological spaces. Andrijevic[1] derived a new class of 

generalized open sets in a topological space, the so called b- open sets. In 1983, Mashhour et 

al. [9] introduced supra topological spaces. In 2010, O.R. Sayed and Takashi Noiri [13] 

formulated the concept of supra b-open sets and supra b-continuity on topological spaces. In 

2011, I. Arockiarani and M. Trinita Pricilla introduced bg 
-closed[3], brg 

-closed[4], T -

closed[5], bg 
-continuous[2], brg 

-continuous[2], T -continuous[5] sets in supra 

topological spaces. F. Nakaoka and N. Oda[10] derived some applications of minimal open 

sets. Suwarnlatha Banasode and Mandakini Desurkar[14] introduced generalized minimal 

continuous maps in topological spaces. In this paper we use the notion of supra b -mi-closed 

and supra b -mi-closed sets and introduce supra b -mi-continuous, supra b -mi-continuous, 

supra b -mi-irresolute and supra b -mi-irresolute maps and their properties are derived. Also 

we investigated the relationship with the other continuous and irresolute maps in supra 

topological spaces.  

2. Preliminaries: 

Definition 2.1:[9] A subfamily   of  X  is said to be a supra topology on X  if  

i)  ,X  

ii) If iA  for all Ji , then  iA .  ,X  is called supra topological space. 

The elements of   are called supra open sets in  ,X  and complement of supra 

open set is called supra closed set and it is denoted by 
c . 
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Definition 2.2:[9] The supra closure and supra interior of a set A are defined as 

 
   

   BABBA

BABBAcl





andopensuprais:int

andclosedsuprais:




 

Definition 2.3:[13] Let  ,X  be a supra topological space. A set A is called a supra b -open 

set if      AclAclA  intint  . The complement of a supra b -open set is called supra 

b -closed set. 

Definition 2.4:[3] Let  ,X  be supra topological space. A set A of  ,X  is called supra 

generalized b -closed set (simply bg  -closed) if   UAbcl  whenever UA  and U is 

supra open. The complement of supra generalized b - closed set is supra generalized b -open 

set.  

Definition 2.5:[4] A subset A of a supra topological space  ,X  is called supra generalized 

b -regular closed set (simply brg  -closed) if   UAbcl  whenever UA  and U is supra 

regular open. The complement of supra generalized b -regular closed set is supra generalized 

b -regular open set.  

Definition 2.6:[5] A subset A of  ,X  is called T -closed set if   UAbcl 

 whenever 

UA  and U is supra bg 
-open in  ,X . The complement of T -closed set is called T -

open set. 

Definition 2.7:[2] A mapping    21 ,,:  YXf   is said to be bg 
-continuous if  Vf 1

 

is bg 
-closed in X for every supra closed set V of  Y. 

Definition 2.8:[2] A mapping    21 ,,:  YXf   is said to be brg 
-continuous if  Vf 1

 

is brg 
-closed in X for every supra closed set V of  Y. 

Definition 2.9:[5] A mapping    21 ,,:  YXf   is said to be T -continuous if  Vf 1
 is 

T -closed in X for every supra closed set V of  Y. 

Definition 2.10: A proper nonempty subset A of a topological space  ,X  is called 

i) A minimal open[10] (minimal closed[12]) set is any open (resp.closed) subset of 

X which is contained in A, is either A or  . 

ii) A maximal open[11] (maximal closed[12]) set is any open (resp.closed) set which 

contains A, is either A or X. 

Definition 2.11:[14]  A mapping     ,,: YXf   is called minimal continuous map if the 

inverse image of every minimal open (or minimal closed) set in Y is open (or closed) set in X.  
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Definition 2.12:[14]  A mapping     ,,: YXf   is called maximal continuous map if the 

inverse image of every maximal open (or maximal closed) set in Y is open (or closed) set in 

X.  

Definition 2.13:[14]  A mapping     ,,: YXf   is called minimal irresolute map if the 

inverse image of every minimal open (or minimal closed) set in Y is minimal open (or 

minimal closed) set in X.  

Definition 2.14:[14]  A mapping     ,,: YXf   is called maximal irresolute map if the 

inverse image of every maximal open (or maximal closed) set in Y is maximal open (or 

maximal closed) set in X.  

Definition 2.15:[6] For any subset A of a topological space  ,X , is defined to be the 

intersection of all the g-closed sets containing A in a topological space  ,X .  

Definition 2.16:[7] A subset A of a supra topological space  ,X  is called supra b -mi-

closed if   UAbcl   whenever UA  and U is supra mi-open set in  ,X . 

Definition 2.17:[7] A subset A of a supra topological space  ,X  is called supra b -mi-

closed if   UAbcl 
whenever UA  and U is supra mi-b open set in  ,X . 

3. Supra b-mi-continuous and supra 
*
b-mi-continuous maps: 

Definition 3.1:  A mapping    21 ,,:  YXf   is called supra minimal continuous map if 

the inverse image of every supra minimal open (or supra minimal closed) set in Y is supra 

open (or supra closed) set in X.  

Definition 3.2:  A mapping    21 ,,:  YXf   is called supra maximal continuous map if 

the inverse image of every supra maximal open (or supra maximal closed) set in Y is supra 

open (or supra closed) set in X.  

Definition 3.3:  A mapping    21 ,,:  YXf   is called supra b minimal continuous 

(briefly supra b -mi-continuous) map if the inverse image of every supra minimal closed set 

in Y is supra b -mi-closed set in X.  

Definition 3.4:  A mapping    21 ,,:  YXf   is called supra b  minimal continuous 

(briefly supra b -mi-continuous) map if the inverse image of every supra minimal closed set 

in Y is supra b -mi-closed set in X.  

Definition 3.5:  A mapping    21 ,,:  YXf   is called supra minimal T continuous 

(briefly mi-
T -continuous) map if the inverse image of every supra minimal open set in Y is 

T -open set in X.  
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Definition 3.6:  A mapping    21 ,,:  YXf   is called supra maximal T continuous 

(briefly ma-
T -continuous) map if the inverse image of every supra maximal open set in Y is 

T -open set in X. 

Definition 3.7:  A mapping    21 ,,:  YXf   is called minimal bg 
 continuous (briefly 

mi- bg  -continuous) map if the inverse image of every supra minimal open set in Y is bg  -

open set in X. 

Definition 3.8:  A mapping    21 ,,:  YXf   is called  maximal bg   continuous (briefly 

ma- bg  -continuous) map if the inverse image of every supra maximal open set in Y is bg  -

open set in X. 

Definition 3.9:  A mapping    21 ,,:  YXf   is called minimal brg 
 continuous (briefly 

mi- brg  -continuous) map if the inverse image of every supra minimal open  set in Y is brg 

-open set in X. 

Definition 3.10:  A mapping    21 ,,:  YXf   is called maximal brg   continuous 

(briefly ma- brg 
-continuous) map if the inverse image of every supra maximal open  set in Y 

is brg 
-open set in X. 

Theorem 3.11: Every supra b -mi-continuous is ma-
T -continuous. 

Proof: Let    21 ,,:  YXf  be any supra b -mi-continuous map and U be any supra 

maximal open set in Y then cU is minimal closed set in Y. Therefore  cUf 1
 is supra b -mi-

closed set in X. As every supra b -mi-closed set is T -closed,     cc UfUf 11    is T -

closed set in X. Hence f  is ma-
T -continuous. 

Theorem 3.12:  

i) Every supra b -mi-continuous is ma-
T -continuous. 

ii) Every supra b -mi-continuous is ma- bg 
-continuous. 

iii) Every supra b*
-mi-continuous is ma- bg 

-continuous. 

iv) Every supra b -mi-continuous is ma- brg 
-continuous. 

v) Every supra b*
-mi-continuous is ma- brg 

-continuous. 

vi) Every supra b*
-mi-continuous is supra b -mi-continuous. 

Proof: The proof is similar to theorem 3.11. 

From the above theorems we have the following diagrammatic representation. 
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Theorem 3.13: 

i) If    21 ,,:  YXf   is any supra mapping. Then the following statements are 

equivalent. 

a) f  is supra b -mi-continuous map. 

b) The inverse image of every supra maximal open set in Y is supra b -ma-open 

set in X.  

c) For each Xx  and each supra maximal open set N in Y containing  xf , 

there exists supra b -ma-open set M containing x in X such that   NMf  . 

ii) If    21 ,,:  YXf   is supra b -mi-continuous map, then for every subset A of X, 

     AfclAclf  *
. 

iii) If    21 ,,:  YXf   is supra b -mi-continuous map, then for every subset B of Y, 

     BclfBfcl  11*   . 

Proof:  

i) :(b)(a)   Let N be any supra maximal open set in Y. Then cN is minimal closed set in Y. 

By (a)     cc NfNf 11    is supra b -mi-closed set in X. It follows that  Nf 1
 is supra b - 

ma-open set in X.  

:(c)(b)   For each Xx , let N be any supra maximal open set in Y containing  xf . So 

 Nfx 1 and by (b)  Nf 1
 is supra b -ma-open set in X. Let   MNf 1

. Then 

     NNffMf  1
which implies that   NMf  . 

:(a)(c)  For each Xx , let N  be any supra maximal open set in Y containing  xf . Then 
cN is supra minimal closed set in Y. By (c) there exists a supra b -ma-open set M such that 

Supra b -mi-continuous 

ma-
T -continuous 

Supra b* -mi-continuous 

ma- bg  -continuous 

ma- brg  -continuous 
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  NMf  . Then      NNffMf  1 . Then  NfM 1  is a supra b -ma-open set in X. 

Therefore     cc
NfNf 11    is supra b -mi-closed set in X. Hence f  is supra b -mi-

continuous map. 

ii) Let    21 ,,:  YXf   is supra b -mi-continuous map such that for any XA  . Let 

  Aclfy * . Let N  be supra maximal open set in Y containing y . Then there exists a 

point Xx  and a supra b -ma-open set M such that     Aclfxfy * . So  Aclx *  

and   NMf  . Here M  is a supra b -neighborhood of x . Since  Aclx * ,  MA  

holds and hence          NAfMfAfMAf . Therefore 

      AfclAfxfy  . Hence      AfclAclf  *
 for every subset A of X. 

iii) Let    21 ,,:  YXf   is supra b -mi-continuous map and B be any subset of Y. 

Then   XBf  . Putting  BfA 1  in (ii) above, we get        BffclBfclf 11*   
. 

Therefore      BclfBfcl  11*   . 

Theorem 3.14: 

i) If    21 ,,:  YXf   is any supra mapping. Then the following statements are 

equivalent. 

a) f  is supra b*
-mi-continuous map. 

b) The inverse image of every supra maximal open set in Y is supra b*
-ma-open 

set in X.  

c) For each Xx  and each supra maximal open set N in Y containing  xf , 

there exists supra b*
-ma-open set M containing x in X such that   NMf  . 

ii) If    21 ,,:  YXf   is supra b*
-mi-continuous map, then for every subset A of X, 

     AfclAclf  *
. 

iii) If    21 ,,:  YXf   is supra b*
-mi-continuous map, then for every subset B of Y, 

     BclfBfcl  11*   . 

Proof: The proof is similar to theorem 3.13. 

Remark 3.15: The composition of two supra b -mi-continuous(supra b*
-mi-continuous) 

maps need not be supra b -mi-continuous(supra b*
-mi-continuous). 

Definition 3.16:  A mapping    21 ,,:  YXf   is called supra minimal irresolute map if 

the inverse image of every supra minimal open (or supra maximal closed) set in Y is supra 

minimal open (or supra maximal closed) set in X.  
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Definition 3.17:  A mapping    21 ,,:  YXf   is called supra maximal irresolute map if 

the inverse image of every supra maximal open (or supra minimal closed) set in Y is supra 

maximal open (or supra minimal closed) set in X.  

Definition 3.18:  A mapping    21 ,,:  YXf   is called supra b minimal irresolute 

(briefly supra b -mi-irresolute) map if the inverse image of every supra b -mi-closed set in Y 

is supra b  mi-closed set in X.  

Definition 3.19:  A mapping    21 ,,:  YXf   is called supra b*
minimal irresolute 

(briefly supra b*
-mi-irresolute) map if the inverse image of every supra b*

-mi-closed set in Y 

is supra b*
-mi-closed set in X.  

Theorem 3.20:  

i) Every supra b -mi-irresolute mapping is supra b -mi-continuous. 

ii) Every supra b*
-mi-irresolute mapping is supra b*

-mi-continuous. 

Proof: It is obvious. 

Theorem 3.21: If    21 ,,:  YXf   is supra b -mi-continuous map and 

   32 ,,:  ZYh  is supra maximal irresolute map, then    31 ,,:  ZXfh   is supra 

b -mi-continuous map. 

Proof: Let N  be supra minimal closed set in Z. Then cN is supra maximal open set in Z. 

Since     32 ,,:  ZYh   is supra maximal irresolute map,     cc NhNh 11     is supra 

maximal open set in Y. Therefore  Nh 1
 is supra minimal closed set in Y. But

   21 ,,:  YXf  is supra b -mi-continuous map. Therefore       NfhNhf
111     is 

supra b -mi-closed set in X. Hence    31 ,,:  ZXfh   is supra b -mi-continuous map. 

Theorem 3.22: If    21 ,,:  YXf   is supra b*
-mi-continuous map and 

   32 ,,:  ZYh  is supra maximal irresolute map, then    31 ,,:  ZXfh   is supra 

b*
-mi-continuous map. 

Proof: It is similar to theorem 3.21. 

 

Theorem 3.23: 

i) If    21 ,,:  YXf   is any supra mapping. Then the following statements are 

equivalent. 

a) f  is supra b -mi-irresolute map. 
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b) The inverse image of every supra b -ma-open set in Y is supra b -ma-open set 

in X.  

c) For each Xx  and each supra b -ma-open set N in Y containing  xf , there 

exists supra b -ma-open set M containing x in X such that   NMf  . 

ii) If    21 ,,:  YXf   is supra b -mi-irresolute map, then for every subset A of X, 

     AfclAclf  * . 

iii) If    21 ,,:  YXf   is supra b -mi-irresolute map, then for every subset B of Y, 

     BclfBfcl  11*   . 

Proof: It follows from the theorem 3.13. 

Theorem 3.24: 

i) If    21 ,,:  YXf   is any supra mapping. Then the following statements are 

equivalent. 

a) f  is supra b*
-mi-irresolute map. 

b) The inverse image of every supra b*
-ma-open set in Y is supra b*

-ma-open set 

in X.  

c) For each Xx  and each supra b*
-ma-open set N in Y containing  xf , there 

exists supra b*
-ma-open set M containing x in X such that   NMf  . 

ii) If    21 ,,:  YXf   is supra b*
-mi-irresolute map, then for every subset A of X, 

     AfclAclf  *
. 

iii) If    21 ,,:  YXf   is supra b*
-mi-irresolute map, then for every subset B of Y, 

     BclfBfcl  11*   . 

Proof: It follows from the theorem 3.23. 

Theorem 3.25: If    21 ,,:  YXf   is supra b -mi-irresolute map and 

   32 ,,:  ZYh  is supra b -mi-irresolute map, then    31 ,,:  ZXfh   is supra b -

mi-irresolute map. 

Proof: Let N  be supra b -mi-closed set in Z. Then by hypothesis  Nh 1
 is supra b -mi-

closed set in Y. But    21 ,,:  YXf  is supra b -mi-irresolute map. Therefore 

      NfhNhf
111     is supra b -mi-closed set in X. Hence    31 ,,:  ZXfh   is 

supra b -mi-irresolute map. 

Theorem 3.26: If    21 ,,:  YXf   is supra b*
-mi-irresolute map and 

   32 ,,:  ZYh  is supra b*
-mi-irresolute map, then    31 ,,:  ZXfh   is supra b*

-

mi-irresolute map. 
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Proof: Let N  be supra b*
-mi-closed set in Z. Then by hypothesis  Nh 1

 is supra b*
-mi-

closed set in Y. But    21 ,,:  YXf  is supra b*
-mi-irresolute map. Therefore 

      NfhNhf
111     is supra b*

-mi-closed set in X. Hence    31 ,,:  ZXfh   is 

supra b*
-mi-irresolute map. 

Theorem 3.27: If    21 ,,:  YXf   is supra b -mi-irresolute map and 

   32 ,,:  ZYh  is supra b -mi-continuous map, then    31 ,,:  ZXfh   is supra b -

mi-continuous map. 

Proof: Let N  be supra minimal closed set in Z. Then by hypothesis  Nh 1
 is supra b -mi-

closed set in Y. But    21 ,,:  YXf   is supra b -mi-irresolute map. Therefore 

      NfhNhf
111     is supra b -mi-closed set in X. Hence    31 ,,:  ZXfh   is 

supra b -mi-continuous map. 

Theorem 3.28: If    21 ,,:  YXf   is supra b*
-mi-irresolute map and 

   32 ,,:  ZYh  is supra b*
-mi-continuous map, then    31 ,,:  ZXfh   is supra b*

-mi-continuous map. 

Proof: Let N  be supra minimal closed set in Z. Then by hypothesis  Nh 1
 is supra b*

-mi-

closed set in Y. But    21 ,,:  YXf   is supra b*
-mi-irresolute map. Therefore 

      NfhNhf
111     is supra b*

-mi-closed set in X. Hence    31 ,,:  ZXfh   is 

supra b*
-mi-continuous map. 
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