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1. Introduction

In 1963 N. Levine and in 1969 N. Biswas have respectively
defined and studied the notions called semi open sets and semi
closed sets in topology. In the years 1969 and 1970, N. Biswas
had defined and studied the notions of semiopen and semi-
closed functions respectively. Contra-continuous functions
were introduced by Julian Dontchev as functions having the
property that inverse images of open sets are closed. In 1997
C.W. Baker has defined and studied the notions of contra open
and contra closed functions as dual generations of contra-
continuous functions. In the study of modern mathematics,
mapping plays an important role, especially in topology and
functional analysis.

2. Preliminaries
Definition 2.1. If Ag C X;. It is said that it is

(i) pre open if Ag Cint(cl(Ag))

(ii) semi-open if A C cl (int(Ag))
(iii) regular open if Ag = int(cl(Ag))
(iv) a -openif Ag Cint(cl(int(Ag)))

(v) B-open if Ag C cl (int(cl (Ag))).

The complement of a pre open, semi open, Qt-open, semi-pre
open (B-open ) set is said to be pre closed, semi closed, o.-
closed, semi-pre closed (B—closed).

The collection of all closed, pre open, semi open, Q-
open, semi pre open (B-open) subset of X will be denote
by C(X‘L') 7PO(XT) 7SO(X‘E)7a(X‘C) 7SPO(X)7([3 (X‘C)

Definition 2.2. The Intersection of every one of semi closed
sets of X; contain Ag C X is called the semi closer of Ag is
denote by Scl (Ag).

Definition 2.3. A function g; : X; — Y¢ is called the pre open,
semi open, oi-open but g-(U) is pre open, semi open, o.-open
in Y for each open set U in X;.

Definition 2.4. A function g : X; — Y; is called the pre
closed, semi closed, o-closed if g(R) is pre closed, semi
closed, a-closed in Y; for each closed set R in X;.

3. Group action on contra semi open

Definition 3.1. A function g; : X; — Y; is called the group
action on contra semi open if the image of open subset of X;
is group acting on semi closed set in Yr. Clearly each contra
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semi open function is contra semi pre open. Since each semi
closed set is semi pre closed.

In this paper short form of contra semi open, contra semi pre
open Almost contra semi pre open, Contra alpha open, semi
closed, alpha closed set are CSO, CBO, ACBO, CaO, SC,
aC.

Theorem 3.2. For a function of g : X; — Yz, the following
statements are equivalent:

(i) gr is group acted on CSO.

(ii) For every subset R of Y; and for every closed set G of
X with g7 (R) C G there exists a SO set T of Y; with
RC T and g;"(7)CG.

(iii) For everyy € Y and for each every closed subset G of
X with g7 (%) C G there exists a SO subset T of %
with® € 7 and g~'(T) CG.

Proof. (i) = (ii)

Let R C Y, and G be a closed subset of X; with g7 '(R) C G.
Since g is group acted on CSO g (X; — G) is semi closed. If
we set 7 =Y —g¢ (X; — G) is can be easily seen that R C .7
and g7'(7) CG.

(if) = (iii)

Lety € Y; and G be a closed subset of X; with g~!(%) C G
since group acted on g; is CSOg¢ (X; — G) is semi closed. If
we get J =Y — g (X¢ — G) it can be easily seen that % C
and g 1(7) CG.

(if) = (iii)

Let E be group acted an open subset of X; Let % € Y; — g (E)
and G = X; — E. Then by (iii) there exists a semi subset .7
of ¥; with Y;£.7,87'(7) C G then Y;6.7 C Y; — g(E) and
hence g (E) is semi closed and therefore g is group action
on contra semi open function. O

Definition 3.3. A function g : X; — Yz is called the group
acted on CSO (group acted on CSO, CaO ) if the image of
each open subset of X; is group acted on closed (SC,a —C)
subset of Y.

Theorem 3.4. If a function g, : X; — Y is group acted on
CSO,X; is regular then g is group acted on semi open func-
tion.

Proof. Let Y; be a random point of Y; and 7 be a open set
of X; contain g; ' (%). Since X is regular to hand exists an
open set S in X; containing g; (%) such that cl(S)eT. Since
gr is group acted on CSO, there exists E€SO (X;,X), such
that g¢(E) C cl(S). Then g.(E) C T This is show that g is
group acted on SO function. O

Theorem 3.5. Let a function g; : X; — Yz is group acted on
contra semi open and hy : Yy — Zr is the semi closed function
then hy o g1 : X7 — Z; is group acted on contra semi open.

Proof. Let T C X; be an group acted on open set. Since
g¢ is group acted on contra semi open function. g.(T) is
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SC set in Y; again h; is pre SC semi closed function. So
he (8:(T)) = hy 0 g¢(T) is semi closed set in Z;. Therefore
h; o gy is group acted on CSO function. O

4. Group action on AC30 mapping

Definition 4.1. A function g : X; — Y¢ is called the group
acting on ACBO if the image of each group acted on r egular
open set in Xz is B-closed in Y.

Example 4.2. Let

Xr :Y‘E = {1a2a3}7
7 ={0,{1},{2},{1,2},X}
(%) :{@7{1}’{2}’)/}'

Let g1 : X; — Y; be defined g(1) =2,g:(2) =3,8:(3) = L.
Then g is group acted on ACBO, CBO.

Example 4.3. Let

X =Y = {1,2,3},
T Z{@7{1},{2},{1,2}7X}
T :{@,{1},{1,2},Y}.

Let g1 : X; — Y; be defined g:(1) = 1,g:(2) =3,2:(3) = 2.
Then g is group acted on not ACBO, CBO.

Theorem 4.4. Let G is a topological group then group acted
on all CBO map is ACBO but conversely is not true.

Proof. Let Eg C X; be regular open implies that g; (Eg) is
group acted on f3 in Y. Since g; : X; — Y; is CBO. Therefore
gz 1s group acted on CBO. O

Theorem 4.5. If g; : X; — Y; is group acted on ACBO and
Eg C X: is open g¢ (Eg) is g closed in Y.

Proof. Let Eg C X; and g : X; — Y; exist group acted on
ACBO, implies that B (g7 (Eg)) C g (Eg). implies that

B (gz (Ec)) C g: (Eq)-

Since, g7 (Eg) = g¢ (Eg) like Eg is open. However g; (Eg) C

B (4 (Eo)). we have g« (Eq) B (g (Eg)). Therefore
gz (Eg) is 7g closed in Y.

Theorem 4.6. Let G is a topology Group if g is open (r—open)
and g is group acted on CBO, then g| o g, is group acted on
ACBO.

Proof. Let Rg C X be r-open implies g2 (R¢) is open (r—open)
in Y; implies that g1 (g2 (Rg)) = g10&2 (Rg) is B closed in G.
Hence g; o g5 is group acted on ACSO. O

Theorem 4.7. If g, is group acted on ACO or [group acted
on CrO0), gy is group acted on f closed then g o g is group
acted on almost contra B open.



Group action on contra semi open map and almost contra 3-open mapping — 2115/2115

Proof. Let Eg C X be group acted on r-open in X; = g2 (Eg)
is closed [r— closed | in

Y: = g1(82(Eg)) =g1082(Eg),

is group acted on f3 closed in G. Hence g; o g; is group acted
on almost contra 8 open. U

Theorem 4.8. If g; : X; — Y; group acted on almost contra

B open then (gr (EG)) C g7 (Eg).

Proof. Let Eg C X;,8¢ : X — Y be group acted on almost
contra 3 open then g (Eg) is B closed in Y; and g; (Eg) =
gz (Eg). This implies

B (3:(Ea)) < B (s+(Eq) ) .1
Since gz (Eg) is group acted on 8 open in Y;
B (¢ (o)) = gz (Eq). (42)

Therefore (gr (E(;)) =g (?G) for every subset Eg of X;.

O
Example 4.9. Let
X =Y, ={1,2,3}

7 ={0,{1},{1,2},X}
(2} :{0,{1},{2},{1,2},Y}.

Let g; : X; — Y; be the identity map then B (gr (EG)) =

gr (ET;), for every subset Eg of X;. However gr is group
acted on not CBO, since g-({1,2}) = {1,2} is not B closed.

Theorem 4.10. Let X;,Yr,Z; be the topological group and
the group acting on each B closed set is r-open in Yy Then
the group acting on ACBO is composed of two ACBO(ACrO)
maps.

Proof. Let g : X; — Y; and h; : Y — Z; be groups acting
on a ACBO map. Let Eg be any r-open set in X; = g1 (Eg)
is B closed in Y; = g (E) is group acting on r-open in Y.

It means that i (g7 (Eg)) = hrogr(Eg) in Z is B-closed.

Therefore h; o g; is group acting on ACBO.

Let g; : X¢ — Yy, h¢:Y; — Z; be group acting on ACBO
map. Let Eg be any r-open set in X; = g (Eg) is r-closed
inY; = g; (Eg) is group acting on B-closed in Y; = g; (Eg)
is group acting on r-open in Y;. It implies that i; (g7 (Eg))
in Z; is r-closed and in Z;h; o0 g; (Eg) is B-closed. Therefore
hyo gy is group acting on ACBO. O

Theorem 4.11. If g; : X; — Y7 is group acted on ACBO and
Eg is an open set of Xy then gg; : (X¢,71 (Eg)) — (Y1, T2) is
group acted on ACBO.

Proof. Let R be an group acted on r-open set in Eg. Then
R = Eg N1 for some open set T of X; and so R is open in
X: = g-(R) is group acted on f closed in ¥; But g(R) =
8k (R). Therefore g, is group acted on ACBO. O
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5. Conclusion

We introduced different functions related to CSO map
and ACBO map in this paper and analysed their properties,
concepts and results available in the literature. Moreover, we
introduce the concepts of group acts related to the topological
spaces” CSO map, ACBO map. Further analysis of many
topics in topological space group behaviour.
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