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Abstract
The notion of g\tilde\alpha-closed sets in a topological spaces are introduced by R.Devi et. al. [2]. In this

paper, we introduced the concept of slightly g\tilde\alpha -continuous functions and study the basic properties
and preservation theorems of this function.
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l. Introduction

The notion of Ze~closed sets of a topological space are discussed by R. Devi et. al.
[2]. The concept of slightly continuous functions are introduced and investigated by
R.C. Jain [4]. The aim of this paper is to introduce the notion of slightlv Fa-
continuous functions. Further, the basic properties of slightly Zo- continuous
functions are derived.

Throughout the present paper, X and ¥ are alwavs topological spaces~Let 4 be
a subset of X. Weg denote the interior and the closurg of a set 4 by inf(4) and cl(4)
respectively. A subset 4 of a space X is said to be g-open [5] if 4 <
int(cl(inr(4))). A subset 4 of a space X is said to be Zo-closed [2] if acl (4)
< U whenever 4 — U and U is "gs-open. The complement of a ga-closed set is said
to be go-open. The intersection of all ga-closed sets of X containing 4 is called go-
closure of 4 and is denoted by gaci(4). The union of all ge-open sets of X
contained in 4 is called Zo-interior of 4 and is denoted by Zaint(4). The family of
all o-open (resp. Za-open. Zo-closed, clopen. Ze-clopen) set of X is denoted by
oO(X) (resp. 200(X), ZoC(X). COX). ZaCOLX)).

Definition1.1.[2] Afunctionf :X — Y isga-continuousiff *(V)isga-open set in X for each open set V of
Y.

Definition 1.2. [4] A function f : X — Y is slightly- continuous if f"*(V ) is open set in X for each
clopen set V ofY .
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Il.  Slightly §a-Continuous Functions

Definition 2.1. A function /" : X — ¥ is said to be slightly go-continuous if for eachx =

X and for each v £ CO(Y, f(x)), there exists U £ GaO(X, x) such that f/iU) =V

Definition 2.2. Let (D, <) be adirected set 4 net {x; : 1 £ D} inX is saidtobe Zo-
convergent to a point x € X if {xaJaep is eventually in each ¥V £ GaO(X, x).

Theorem 2.3. For a function f: X — 7. the following are equivalent:

{(a) fis slightly gae-continuous.

(b) (V) £ gnO(X) foreach V¥ £ CO(Y).
(c) 1(v)is eo-clopen foreach ¥ = CO(Y ).

(d) foreachx - yand for each set Whep in X,

Proof. (@) = (b). Let ¥ = CO(Y ) and let x = f"1. Then f (X) £ V. Since_f is slightly
go-continueus, there is a U £ gaO(X, x) such that /i) o V. Thus FH{U)= h{l :x €
JTHWP )} that is_#71(17) is a union of Zo-open sets. Hence

fﬁl L:)(;]&Let V’) CO(Y ). Then (¥ =¥) £ CO(X). Byvhypothesisf I(¥ =V) =
X-FrU4V) e GoO(X). Thus F YTV ) is Eo-closed.

(c) = (d). Let {xa}acp be a set in X Fo- converging to x and let ¥ €COY,
(x)). There is thus a U & ZaO(X x) such that #/TU) < V. There is

thus a /o £ D such that /gy £ /4 implies x4 £ U since {x}iep is go- convergent to x.
Thus fxx) (U) <V for all A. Thus {f(x1)}1£p is go- convergent to f{x).
(d} =1(a). Suppose that F is not slightly ga=continuous at a point x £ X, then there
existsa V¥ = CO(Y, fix)) such that f/{U) does not contained in ¥ for each
~ U egaOX, x). Sof(UYNTF-V)fmpandthus UNFUFY-V) f=0
for

each U = ;aO(XJ x), since ga'b()f, x) is directed by set inclusion C, there exists
a selection function xy from ZoO(X x) into X for each U £ ZoO(X, x). Thus
_1{:{.-;}.;- £ BoO(X, x)is a net in X" go-converging to x. Since Xy = U N7 (VY -

- 7YV ) and so_fxy) £ V. for each U. {Fflxu)u € 7TaOlX x) is not
eventually in ¥ = CO(Y, f(x)). which is a contradiction. Hence (a) holds.
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Theorem 2.4 If #: X — ¥ is slightly Fo-continuous and ¢ 1 ¥ — Z is
slightly continuous, then their composition g = #"is slightly ge-continuous.

Proof. Let ¥ = CO(Z), then g (V) £ CO(¥) [6]. Since 7 is slightly Fo-
continuous, g™V ) = (g = £y UV ) = goOX). Thus g < f is slightty go-
continuous.

Theorem 2.5. The following are equivalent for a function /: X — ¥
(a) jis slightlv gag-continuous,
(b) for each x = X and for each V' = CO(Y, f(x)). there exists go-clopen

setV
such that /U ) o U,

(c) for each closed set F of ¥, FPU(F ) isga-closed.
(d) _f(c!(A))’_.___facf(f(A)) foreach.4 =X and

(e) el UB)) —FfEacl(B)) foreach B = V.

Proof. (a) = (b) Let x £ X and ¥ = CO(Y, F(x)) by Theorem 2.3. f1(V) is clopen.
Put U=fY¥ ), thenx £ Uand fILV ) = V.

(b) =(c) It is obvious.

(e) = (d) Since gecl(f (4)) is the smallest ga=closed set containing 7 (4). hence by
(c), we have (d).

(d)y =(e)Foreach B o V. flcl(f 1(B))) cgacltf (f1(B))) cegacl(By. Hence

S (B)) < guckB) =clf(B) cfl(goclB)).

() =(@)Let ¥V £ COY) Then (¥ -V ) € COX).bv (2), wehave cl(f (¥ — V) <
fUeacVY =V ) =¥ — V), since every closed set is ga-closed, thus fI(¥ - 7))
=X - f1(V) is closed and thus ga-closed. thus f1(V) £ gaO(X) and 7 is slightly

Zo-continuous.

Theorem 2.6. If 7 : X — ¥ is a slightly Zo-continuous injection and ¥ is
clopen Ty, then X is Fa-Ti.

Proof. Suppose that ¥ is clopen T1. Forany distinet points x and v inX" there exist V7.
£ CO(Y ) such that f{x) e V. flv) £ V. flx) & W and _fy) € W.

DL 1D DLIELILLY ST WS, "L F T allk ) TV FF 1 adl @ ZUSURDCLL DUUDTLY ULl

such that x = 774V ), v & (V). x & ' (W)and y = (W ). This shows

that X" is Za-T1.
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Theorem 2.7. If /7 : X — V is a slightly Zo-continuous surjection and ¥ is
clopen T:. then X is Fo-Th.

Proof. Forany pair of distinct points x and y in X, there exist disjoint clopen sets U and
V in ¥ such that f(x) £ U and f()) £ V. Since fis slightly ga-continuous, f1(I7)and

fY(V') are ga-open in X containing x and y respectively. Therefore 771(U7) N_77H7)

=@ because U NV =¢. This shows that X is Tor -T:.

Definition 2.8, A space is called Fer-regular if for each Fe-closed set F and each point
x € F.there exist disjoint open sets U” and ¥ such that F < U andx = V.

Definition 2.9. A space is said to be Zo-normal if for every pair of disjoint

ga-closed subsets Fy and F> of X, there exist disjoint open sets L”and ¥ such that
FicUand F> V.

Theorem 2.10. If 7 is slightly Za-continuous injective open function from a ge-regular
space X onto a space 1", then I is clopen regular.

Proof. Let F be clopen setin ¥ and be y & F. Take y =#{x). Since # is slightly ga-
continuous, F(F) is a ga-closed set. Take G = FU(F ). we have x & G.

Since X is ger-regular, there exist disjoint open sets U” and 77 such that G = Uandx =
V. We obtain that F = f{G) < f{U) and v = f{x) = 71V ) such that /iU ) and fTF ) are

disjoint open sets. This shows that ¥is clopen regular.

Theorem 2.11. If 7 is slightly Fe-comtinuous injective open function from a

go-normal space X onto a space ¥, then ¥ is clopen normal.

Proof. Let Fy and F; be disjoint clopen subsets of ¥. Since 7 is slightly Zo-
continuous. /1(F) and f1(F ) are go-closed sets. TakeU=f1(F )and

V =f1(F;). Wehave U N¥F = ¢. Since X is ga-regular, there exist disjoint open sets
A and B such that U © 4 and ¥ < B. Weobtain that F1 =f(U) c f{4) and F> =f
(V) — F(B) such that 7 (4) and f°(B) are disjoint open sets. Thus, ¥ is clopen
normal.
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