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Abstract-In this paper, we introduce a new class of smg-closed 

maps and smg-open maps and studied some of its basic 

properties. we obtain some characterizations of such functions.
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I. INTRODUCTION 

he generalized closed or g-closed sets were defined by 

Norman Levine and their properties were investigated 

in [1].He defined a set A to be generalized closed if its 

closure belongs to every open superset of A and introduced 

the notion 21T -spaces, which is properly placed between 

0T and 1T -spaces. Dunham[16]  proved that a topological 

space is 21T if and only if every singleton is open or closed. 

S.R.Malghan(1982) introduced generalized closed maps and 

studied their properties in topological spaces. The concept of 

generalized open map was introduced by Sundaram[4]. 

Sundaram and Pushpalatha[8] introduced and investigated 

some properties of strongly generalized closed maps and 

strongly generalized open maps in topological spaces. 

Balachandran[5] introduced the concept of generalized 

continuous maps and gc-irresolute maps on a topological 

space. Chamber[2] investigated open,closed maps. 
Nagaveni[12] introduced wg-closed continuous maps in 

topological spaces. Valeriu Popa[11] introduced on m-

continuous functionIn this paper, we introduce the new class 

of strongly minimal generalized closed maps and strongly 

minimal generalized open maps in minimal structures and 

also studied some properties of strongly minimal 

generalized closed sets. 

II. PRELIMINARIES 

In this section, we begin  by recalling some definitions and 

properties.Definition 2.1[11]: A subfamily Xm of the power 

set P(X) of a non-empty set X is called a minimal 

structure(briefly m-structure) on X if  Xm and Remark 

2.2[11] :Let   be a topological space. Then the families 

XmX Remark 2.2[11] :Let  ,X be a topological 

space. Then the families
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             XSRandXSOXXXXPO  ,,,,

are all m-structure on X.Definition 2.3[11]: Let X be a non-

empty set and  Xm an m-structure on X. For a subset A of 

X, the Xm -closure of A and the Xm -interior of A are 

defined in [13] as follows: 

    (1)    XX mAclm  F-XF,A:F   

    (2)    XX mAm  UA,U:F   int

Definition 2.4[1]: Let  ,X   be a topological space, a 

subset A of X is said to be g-closed if cl(A)G whenever 

A G and G is open in X. The complement of g-closed set 

is called g-open in X.Definition 2.5[9]: Let  ,X   be a 

topological space, a subset A of X is said to be strongly g-

closed if cl(A)G whenever A G and G is g-open in 

X.Definition 2.6[14]: Let  XmX , be an m-space. A 

subset A of X is said to be strongly minimal generalized 

closed(smg-closed) if    GAclmX    whenever A
G and G is mg-open. The complement of an smg-closed set 

is called a smg-open set in   XmX , .Definition 2.7[3]: A 

map YXf : is called g-closed(respectively g-open) if 

for each closed set  (respectively open set) F in X ,f(F) is g-
closed(respectively g-open) in Y.Definition 2.8[8]: A map 

YXf : is called strongly generalized closed (strongly 

g-closed) map if for each closed set F in X, f(F) is a strongly 

g-closed set in Y. 

III. SOME PROPERTIES OF SMG-CLOSED SETS 

In this section, we introduce two properties of smg-closed 

sets in minimal structures.Theorem 3.1: The intersection of 

two smg-closed sets is an smg-closed set in  XmX ,

.Proof: Let A and B be any two smg-closed sets in 

 XmX , .To prove that BA is smg-closed, let G be an 

mg-open set such that 

GBandGAGBA  . Since A and B 

are smg-closed sets,   GAclmX    and  

  GBclmX    , 

    GBclmAclm XX    Hence 
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  GBAclmX  .Corollary 3.2: If A is  

closedmX  and B is smg-closed in  XmX , , then 

BA is smg-closed in   XmX , .Proof: Let A be any 

closedmX  set and B is an smg-closed set. To prove that 

BA is an smg-closed set in  XmX , , let G be an mg-

open set such that 

GBandGAGBA  . Since A is mg-

closed set,   AAclmX    and  hence 

   1   GAclmX .Since B is an mg-closed set, 

   2   GBclmX . From (1) and (2), we get 

    GBclmAclm XX    . Hence 

  GBAclmX  . 

IV. STRONGLY MINIMAL GENERALIZED 
CLOSED MAPS AND STRONGLY MINIMAL 

GENERALIZED OPEN MAPS 

In this section, we introduce the concepts of strongly 

minimal generalized (smg) closed maps and strongly 

minimal generalized (smg) open maps in topological 

spaces.Definition 4.1: A map    YX mYmXf ,.,:  is 

called strongly minimal generalized closed (strongly mg-

closed or smg-closed) map if for each closed set F in X, f(F) 

is a strongly mg-closed set in YDefinition 4.2: A subset A of 
a minimal space X is called strongly minimal generalized 

open set(smg-open) if  
cA is smg-closed. The class of all 

smg-open sets is denoted by by  XmXSTMGO ,

Theorem 4.3: If     YX mYmXf ,.,:  is a closed 

map, then it is strongly mg-closed but not conversely.Proof: 

Since every closed set is strongly mg-closed, the result 

follows.The Converse of the above theorem need not be true 

as seen from the following example.Example 4.4: Let  

 cbaYX ,, ,   bXmX ,, and 

  cbYmY ,,, .Let f be the identity map from X onto 

Y.Then f is strongly  minimal g-closed but not a closed map, 

since for the closed set {a,c} in  XmX , ,f({a,c})={a,c} is 

not a closed set in Y. 

Definition 4.5: A map YXf : is called a strongly 

minimal generalized open map(strongly mg-open)  map if 

f(U) is strongly mg-open in Y for every open set U in 

X.Theorem 4.6: If  YXf : is an open map, then it is 

strongly mg-open but not conversely.Proof: Let 

YXf : be an open map. Let U be any open set in X. 

Then f(U) is an open set in Y. Then f(U) is strongly mg-

open, since every open set is strongly mg-open. Therefore f 

is strongly mg-open.The Converse of the above theorem 

need not be true as seen from the following 

example.Example 4.7: Let   cbaYX ,, with 

minimal spaces    bXmX ,, and 

  baYmY ,,, .Here  STMGO

      babmY Y ,,,aX,,  ,  .Then the identity 

function YXf : is  strongly mg-open but not open, 

since for the open set {b} in   XmX , ,f({b}) = {b} is 

strongly mg-open but not open in   YmY , .Therefore f is 

not an open map. 

Theorem 4.8: A map YXf : is strongly minimal g-

closed if and only if for each subset S of Y and for each 

open set U containing  Sf 1
,there is a strongly mg-open 

set V of Y such that VS  and   UVf 1
.Proof: 

Suppose f is strongly mg-closed. Let S be a subset of Y and 

U is an open set of  X  such that    USf 1
.Then 

 UXfYV    is a strongly mg-open set containing 

S such that   UVf 1
Conversely, suppose that F is a 

closed set in X. Then    F-X  1  FfYf and F-X 

is open. By hypothesis, there is a  strongly mg-open set V of 

Y such that   VFfY  and    F-X  1  Vf

.Therefore   V-1f-XF 

Hence       V-Yf-XFfV-Y -1  Vf which 

implies   VYFf  . Since VY  is strongly mg- 

closed, f(F) is strongly mg- closed and thus f is strongly mg-

closed map.Theorem 4.9: If  YXf : is mg-

continuous and strongly mg- closed and A is a strongly mg- 

closed set of X, then f(A) is strongly mg- closed in Y.Proof: 

Let    OAf  where O is an mg-open set of Y. Since f is 

mg-continuous,  Of 1
is an mg-open set containing A. 

Hence    OfAclmX

1 as A is a strongly mg- 

closed set. Since  f is strongly mg- closed,   Aclmf X 

is a strongly mg- closed set contained in the mg-open set O, 

which implies that     OAclmfclm XX  and 

hence    OAfclmX  . So, f(A) is a strongly mg- 

closed set in Y. 

Corollary 4.10: If     YX mYmXf ,,:  is continuous 

and closed and A is a strongly mg- closed set of X, then f(A) 

is strongly mg- closed in Y.Proof: Since every continuous 

map is mg-continuous and every closed map is strongly mg- 

closed,  by above theorem the result follows.Theorem 4.11: 

If     YX mYmXf ,,:  is closed and 

   ZY mZmYh ,,:  is strongly mg- closed, then  

   ZX mZmXfh ,,:  is strongly mg-closed.Proof: 

Let     YX mYmXf ,.,:  is a closed map and 

   ZY mZmYh ,.,.:  is a strongly mg- closed map. Let 

V be any closed set in X. Since    YX mYmXf ,,: 
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is closed, f(V) is closed in Y and since 

   ZY mZmYh ,,:  is strongly mg- closed, h(f(V)) is a 

strongly mg- closed set in Z. Therefore 

   ZX mZmXfh ,,:  is a strongly mg-closed 

map.Theorem 4.12: If YXf : is strongly mg-closed 

and A is closed set in X, then YAfA : is strongly mg-

closed.Proof: Let V be any closed set in A. Then V is closed 

in X. Therefore, it is strongly mg-closed in X .By theorem 

4.8, f(V)  is strongly mg-closed.That is    VfVfA  is 

strongly mg-closed in Y. Therefore, YAfA : is 

strongly mg-closed. 

Theorem 4.13: If  YXf : is smg-closed and 

 BfA 1 for some closed set B of Y, then 

YAfA : is smg-closed.Proof: Let F be a closed set in 

A. Then there is a closed set H in X such that HAF 

.Then        BHfHAfFfA  .Since f is smg-

closed, f(H) is smg-closed in Y. So    BHf  is smg-

closed in Y, since the intersection of a smg-closed set and a 

closed set is a smg-closed set.Hence Af is smg-

closed.Remark 4.14: If B is not closed in Y, then the above 

theorem does not hold as it can be seen from the following 

example. 

Example 4.15: Let  X={a,b,c} and  

      babaXmX ,,,,, ,     baaXmY ,,,,

be the minimal structures on X. Let  

   YX mXmXf ,.,:  be the identity map. Take 

B={a,b}.Then  BfA 1 and {a} is closed in A but 

    aaf A  is not smg-closed in Y.{a} is also not smg-

closed in B 
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