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Abstract

In this paper we discuss new type of continuous functions called slightly vg-continuous functions, its
properties and interrelation with other continuous functions are studied.
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1. Introduction

In 1995 T. M. Nour introduced slightly semi-continuous functions. After him T. Noiri and G. I. Chae further studied
slightly semi-continuous functions in 2000. T. Noiri individually studied about slightly B—continuous functions in
2001. C. W. Baker introduced slightly precontinuous functions in 2002. Erdal Ekici and M. Caldas studied slightly
y-continuous functions in 2004. Arse Nagli Uresin and others studied slightly é—continuous functions in 2007.
Recently S. Balasubramanian and P. A. S. Vyjayanthi studied slightly v-continuous functions in 2011. Inspired with
these developments I introduce in this paper slightly vg-continuous function and study its basic properties and
interrelation with other type of such functions available in the literature. Throughout the paper a space X
means a topological space (X, 1).

2. Preliminaries

Definition 2.1: Ac X is called

(i) closed if its complement is open.

(ii) rat-open [v-open] if 3 Ue atO(X)[RO(X)] such that Uc Ac acl(U)[ Uc Accl(U)].

(iii) semi-0-open if it is the union of semi-regular sets and its complement is semi-0-closed.

(iv) Regular closed[o-closed; pre-closed; B—closed] if A = cl{A°}[resp:(cl(A°))°CA; cl(A°)CA; cl((cl{A}))°cAl.
(v) Semi closed [v-closed] if its complement if semi open [v-open].

(vi) g-closed [rg-closed] if c] Ac U whenever Ac U and U is open in X.

(vii) sg-closed [gs-closed] if s(cl A) < U whenever Ac U and U is semi-open{open} in X.

(viii) pg-closed [gp-closed; gpr-closed] if pcl(A) cU whenever AcU and U is pre-open[open; regular-open] in X.

(ix) ag-closed [go-closed; rgo-closed; raig-closed] if acl(A) € U whenever Ac U and U is open[o-open; ro-open;
r-open] in X.

(x) vg-closed if vcl(A) < U whenever Ac U and U is v-open in X.
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Definition 2.2: A function f:X— Y is said to be
(i) continuous [resp: nearly-continuous; roi-continuous; v-continuous; O-continuous; semi-continuous; f—continuous;
pre-continuous] if inverse image of each open set is open[resp: regular-open; ro-open; v-open; Ql-open; semi-open;
B -open; preopen].

(ii) nearly-irresolute [resp: ro-irresolute; v-irresolute; o-irresolute; irresolute; f—irresolute; pre-irresolute] if inverse
image of each regular-open[resp: ro--open; v-open; a-open; semi-open; [3-open; preopen] set is regular-open[resp:
roi-open; v-open; Ol-open; semi-open; [3-open; preopen].

(iii) almost continuous[resp: almost nearly-continuous; almost ro.-continuous; almost v-continuous; almost
a-continuous; almost semi-continuous; almost B—continuous; almost pre-continuous] if for each x in X and each open
set (V, f(x)), 3 an open [resp: regular-open; ro.-open; v-open; (i-open; semi-open; 3-open; preopen] set (U, x) such that

JU) < (cl(V))".

(iv) weakly continuous[resp: weakly nearly-continuous; weakly roi-continuous; weakly v-continuous; weakly
a-continuous; weakly semi-continuous; weakly B—continuous; weakly pre-continuous] if for each x in X and each open
set (V, f(x)), 3 an open [resp: regular-open; roi-open; v-open; oi-open; semi-open; 3-open; preopen] set (U, x) such that
fU) ccl(V).

(v) slightly continuous[resp: slightly semi-continuous; slightly pre-continuous; slightly B—continuous; slightly
y—continuous; slightly o-continuous; slightly r-continuous; slightly v-continuous] at x in X if for each clopen subset V
in Y containing f(x), 3 Ue 1 (X)[ 3 Ue SO(X); 3 Ue PO(X); 3 Ue BO(X); 3 Ue vy O(X); 3 Ue o O(X); 3 Ue RO(X);
3 Ue v O(X)] containing x such that f{U) c V.

(vi) slightly continuous[resp: slightly semi-continuous; slightly pre-continuous; slightly f—continuous; slightly
y-continuous; slightly o-continuous; slightly r-continuous; slightly v-continuous] if it is slightly-continuous
[resp:slightly semi-continuous; slightly pre-continuous; slightly B—continuous; slightly y-continuous; slightly
a-continuous; slightly r-continuous; slightly v-continuous] at each x in X.

(vii) almost strongly 8-semi-continuous[resp: strongly 6-semi-continuous] if for each x in X and for each
Ve o(Y, f(x)), 3 Ue SO(X, x) such that f(scl(U)) < scl(V)[resp: f(scl(U)) < V].

Note 1: From the above Definitions we have the following interrelations among the closed sets.
g-closed gs-closed < « <«

\ l T

rag-closed — rgo-closed — rg-closed — vg-closed <« sg-closed < Pg-closed

T T T
T > > roclosed > —» — — yclosed —» — | 1T T
Regular closed — n-closed — closed — o-closed — semiclosed — B-closed
\2 \2 \2
ng-closed pre-closed — w-closed # go-closed
{ {

gp-closed <« pg-closed rm-closed

Definition 2.3: X is said to be a

(i) compact [resp: nearly-compact; ro--compact; v-compact; i-compact; semi-compact; f—compact; pre-compact;
mildly-compact] space if every open[resp: regular-open; ra-open; v-open; C-open; semi-open; [3-open; preopen;
clopen] cover has a finite subcover.

(i) countably-compact[resp: countably-nearly-compact; countably-ro-compact; countably-v-compact; countably-o.-
compact; countably-semi-compact; countably-—compact; countably-pre-compact; mildly-countably compact] space if
every countable open[resp: regular-open; roi-open; v-open; oi-open; semi-open; 3-open; preopen; clopen] cover has a
finite subcover.

(iii) closed-compact [resp: closed-nearly-compact; closed-ro.-compact; closed-v-compact; closed-oi-compact; closed-
semi-compact; closed-B—compact; closed-pre-compact] space if every closed [resp: regular-closed; rai-closed; v-closed;
a-closed; semi-closed; B-closed; preclosed] cover has a finite subcover.

(iv) Lindeloff[resp: nearly-Lindeloff; ro-Lindeloff; v-Lindeloff; o-Lindeloff; semi-Lindeloff; P-Lindeloff; pre-

Lindeloff; mildly-Lindeloff] space if every open[resp: regular-open; roi-open; v-open; ¢i-open; semi-open; [3-open;
preopen; clopen] cover has a countable subcover.
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(v) Extremally disconnected [briefly e.d] if the closure of each open set is open.

Definition 2.4: X is said to be a
(i) Tolresp: r-Ty; ra-To; v-To; a-To; semi-Ty; B-To; pre-To; Ultra To] space if for each x # ye X 3 Ue T (X)[resp: rO(X);
ra0(X); vO(X); a0(X); SO(X); BO(X); PO(X); CO(X)] containing either x or y.

(i) Ty[resp: r-Ty; ra-Ty; v-Ty; o-Ty; semi-Ty; B-Ty; pre-Ty; Ultra T] space if for each x #ye X 3 U, Vet (X)
[resp: rO(X); raO(X); vO(X); lO(X); SO(X); BO(X); PO(X): CO(X)] such that xe U-V andye V- U.

(iii) Ty[resp: r-Ty; ra-Ty; v-T,; o-Ty; semi-Ts; B-T,; pre-Ty; Ultra T,] space if for each x # ye X 3 U, Vet (X)
[resp: rO(X); raO(X); vO(X); lO(X); SO(X); PO(X); PO(X); CO(X)] such that xe U; ye Vand UNn'V = ¢.

(iv) Cylresp: r-Cy; rai-Co; v-Co; oi-Co; semi-Cy; B-Co; pre-Co; Ultra Co] space if for each x # ye X 3 Ue1 (X)
[resp: rO(X); raO(X); vO(X); tO(X); SO(X); BO(X); PO(X); CO(X)]whose closure contains either x or y

(v) Cy[resp: r-Cy; ro-Cy; v-Cy; a-Cy; semi-Cy; B-Cy; pre-Cy; Ultra C,] space if for each x # ye X 3 U, Vet (X)
[resp: rO(X); raO(X); vO(X); tO(X); SO(X); BO(X); PO(X); CO(X)]whose closure contains x and y.

(vi) Cy[resp: r-Cy; 10-Cy; v-Co; at-Co; semi-Cy; B-Csy; pre-Cy; Ultra C,] space if for each x # ye X 3 disjoint U,
Vet (X)[resp: rO(X); ralO(X); vO(X); a0(X); SO(X); BO(X); PO(X); CO(X)]whose closure contains x and y.

(vii) Dg[resp: 1-Dy; roi-Dy; v-Dg; o-Dy; semi-Dy; B-Do; pre-Dg; Ultra Dy] space if for each x # ye X 3 Ue D(X)
[resp: rD(X); raD(X); vD(X); aD(X); SD(X); BD(X); PD(X); COD(X)] containing either x or y.

(viii) Dy[resp: r-Dy; ro-Dy; v-Dy; o-Dy; semi-Dy; B-Dy; pre-Dy; Ultra D] space if for each x # ye X 3 U, Ve D(X)
[resp: rD(X); raD(X); vD(X); aD(X); SD(X); BD(X); PD(X); COD(X)]such that xe U-V and ye V-U.

(ix)Dy[resp: r-Dy; rai-Dy; v-Dy; 0-Ds; semi-Dy; B-Dy; pre-D,; Ultra D,] space if for each x # ye X 3 U, Ve D(X)
[resp: rD(X); raD(X); vD(X); aD(X); SD(X); BD(X); PD(X); CD(X)] such that xe U; ye V and UnV = ¢.

(x) Ro[resp: r-Rp; ra-Ry; v-Ry; a-Ry; semi-Ry; B-Ro; pre-Ry; Ultra Ro] space if for each x in X 3 Ue 1 (X)[resp: RO(X);
ra0(X); vO(X); a0(X); SO(X); BOX); PO(X); CO(X)]cl{x}< Ulresp: rcl{x}c U; vel{x}c U; acl{x}c U,
scl{x}c U] whenever xe Uet (X)[resp: xe Ue RO(X); xe Ue v O(X); xe Ue a O(X); xe Ue SO(X)]

(xi) Ry[resp: r-Ry; ra-Ry; v-Ry; o-Ry; semi-Ry; B-Ry; pre-Ry; Ultra R;] space if for x,ye X such that cl{x} # cl{y}[resp:
such that rcl{x} # rcl{y}; such that racl{x} # racl{y}; such that vcl{x} # vcl{y}; such that acl{x} # acl{y}; such that
scl{x} # scl{y}; such that Bcl{x} # Bcl{y}; such that pcl{x} # pcl{y}; such that COcl{x} # COcl{y};] 3 disjoint U,

Ve 1 (X) such that cl{x}c Ulresp: RO(X) such that rcl{x}c U;Ra O(X) such that racl{x}c U; v O(X) such that
vel{x}< U; RO(X) such that acl{x}c U; SO(X) such that scl{x}c U; B O(X) such that Bcl{x}< U; PO(X) such that
pcl{x}c U; CO(X) such that COcl{x}c U] and cl{y}c V [resp: RO(X) such that rcl{y}cV;RoO(X) such that
rocl{y}cV; vO(X) such that vel{y}cV; RO(X) such that acl{y}cV; SO(X) such that scl{y}cV; f O(X) such that
Bel{y}<V; PO(X) such that pcl{y}cV; CO(X) such that COcl{y}cV]

Lemma 2.1:
(i) Let A and B be subsets of a space X, if Ae vGO(X) and Be RO(X), then AnBe vGO(B).

(ii)Let Ac Bc X, if Ae vGO(B) and Be RO(X), then Ae vGO(X).

3. Slightly vg-continuous functions:
Definition 3.0: A function f:X— Y is said to be

(i) slightly g-continuous[resp: slightly sg-continuous; slightly pg-continuous; slightly Bg-continuous; slightly
vg-continuous; slightly o g-continuous; slightly rg-continuous] at x in X if for each clopen subset V in Y containing
f(x), 3 UeGOX)[ 3 UeSGO(X); 3 UePGO(X); 3 UePGO(X); 3 UeyGO(X); 3 UeaGO(X); 3 UeRGO(X)]
containing x such that {U) c V.

(ii) slightly g-continuous[resp: slightly sg-continuous; slightly pg-continuous; slightly B g-continuous; slightly vy g-
continuous; slightly o0 g-continuous; slightly rg-continuous] if it is slightly g-continuous|resp:slightly sg-continuous;
slightly pg-continuous; slightly fg-continuous; slightly yg-continuous; slightly oig-continuous;

Slightly rg-continuous] at each x in X.
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Definition 3.1: A function f: X— Y is said to be
(i) slightly vg-continuous function at x in X if for each clopen subset V in Y containing f(x), 3 Ue vGO(X) containing x
such that (U) € V.

(ii) slightly vg-continuous function if it is slightly vg-continuous at each x in X.
Note 2: Here after we call slightly vg-continuous function as sl.v g.c function shortly.

Example 3.1: X =Y = {a, b, c}; T = {0, {a}, {b}, {a, b}, X} and 6 = {0, {a}, {b, c}, Y}. Let f:X— Y be identity
function, then fis sl.vg.c.

Example 3.2: X =Y ={a, b, c}; T = {0, {a}, {a, b}, X} and 6 = {0, {a}, {b, c}, Y}. Let iX— Y be identity function,
then f'is not sl.vg.c.

Theorem 3.1: The following are equivalent:

(1) f: X— Yis slvg.c.

(i) £7'(V) is vg-open for every clopen set Vin Y.
(iii) £ (V) is vg-closed for every clopen set V in Y.
(iv) fivgel(A)) < veel(flA)).

Corollary 3.1: The following are equivalent.
@) iX— Y is slvg.c.
(i) For each x in X and each clopen subset Ve (Y, f(x)) 3 Ue vGO(X, x) such that {U) C V.

Theorem 3.2: Let Y = {U;:ie I} be any cover of X by regular open sets in X. A function fis sl.vg.c. iff fiy;: is sl.vg.c.,
for each ie L.

Proof: Let i€ I be an arbitrarily fixed index and Uije RO(X). Let xe U; and Ve CO(Y, fui(x)) Since fis sl.vg.c,
3 UevGO(X, x) such that {U)cV. Since U;e RO(X), by Lemma 2.1 xe UnU;e vGO(U;)
and (fuy)UN U; = AUNU;)) < f(U) < V. Hence fy; is sl.vg.c.

Conversely Let x in X and Ve CO(Y, f(x)), 3 ie I such that xe U;. Since fyj; is sl.v g.c, 3 Ue vGO(U;, x) such that
fui(U) c V. By Lemma 2.1, Ue v GO(X) and f{U) c V. Hence f'is sl.vg.c.

Theorem 3.3:

(1) If f: X— Y is vg-irresolute and g: Y— Z is sl.vg.c.[slightly-continuous], then g * f'is sl.vg.c.
>ii) If f: X— Y is vg-irresolute and g: Y— Z is vg.-continuous, then ge fis sl.vg.c.

(iii) If f: X— Y is vg-continuous and g: Y—> Z is slightly-continuous, then g f'is sl.vg.c.

(iv) If f+ X— Y is rg-continuous and g: Y—> Z is sl.vg.c. [slightly-continuous], then g fis sl.vg.c.

Theorem 3.4: If f:X— Y is vg-irresolute, vg-open and vGO(X) = T and g:Y— Z be any function, then g f: X— Z is
sl.vg.ciff g:Y— Z is sl.vg.c.

Proof:If part: Theorem 3.3(i)
Only if part: Let A be clopen subset of Z. Then (g* /)'(A) is a vg-open subset of X and hence open in X
[by assumption]. Since fis vg-open f (g* /)" (A) is vg-open Y = g"'(A) is vg-open in Y. Thus g:Y— Z is sl.vg.c.

Corollary 3.2: If f: X— Y is vg-irresolute, vg-open and bijective, g: Y— Z is a function. Then g: Y— Z is sl.vg.c. iff
g* fissl.vg.c.

Theorem 3.5: If g: X — Xx Y, defined by g(x) = (x, f(x)) for all x in X be the graph function of f: X — Y. Then
g:X— XxYisslvg.c iff fisslvg.c.

Proof: Let Ve CO(Y), then Xx V is clopen in Xx Y. Since g:X— Y is slvg.c., f (V) = 1(Xx V) ev GO(X). Thus fis
sl.vg.c.

Conversely, let x in X and F be a clopen subset of Xx Y containing g(x). Then Fn ({x}x Y) is clopen in {x}x Y
containing g(x). Also {x}x Y is homeomorphic to Y. Hence {ye Y:(x, y) € F} is clopen subset of Y. Since f'is sl.vg.c.,
u{f"'(y):(x, y) € F} is vg-open in X. Further xe u{f'l(y):(x, y)e Flcg 'I(F). Hence g 'I(F) is vg-open. Thus g:X— 'Y
is sl.vg.c.
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Theorem 3.6:
1) If f: X—> T Yy is sl.v g.c, then Pye f: X— Y, is sl.v g.c for each AeI", where P;, is the projection of IT Y3 onto Y).
(ii) £+ T X3 — I Yy is sl.v g.c, iff fo: X3— Yy is sl.v g.c for each AeT.

Remark:

(i) Composition of two sl.v g.c functions is not in general sl.vg.c.

(ii) Algebraic sum and product of sl.v g.c functions is not in general sl.vg.c.

(iii) The pointwise limit of a sequence of sl.v g.c functions is not in general sl.vg.c.

Example 3.3: Let X = Y = [0, 1]. Let f,: X— Y is defined as follows f,(x) = x, forn=1, 2, 3, . ., then f:X— Y defined
by fix) =0if 0 <x < 1 and f(x) = 1 if x = 1. Therefore each f; is sl.vg.c but fis not sl.vg.c. For (1/2, 1] is clopen in Y,
butf‘l((l/Z, 1]) = {1} is not vg-open in X.

However we can prove the following:
Theorem 3.7: The uniform limit of a sequence of sl.vg.c functions is sl.vg.c.
Note: Pasting Lemma is not true for sl.vg.c functions. However we have the following weaker versions.

Theorem 3.8: Let X and Y be topological spaces such that X = AU B and let fis: A— Y and gz: B — Y are sl.r.c maps
such that f(x) = g(x) for all xe AnB. Suppose A and B are r-open sets in X and RO(X) is closed under finite unions,
then the combination ot: X— Y is sl.vg.c continuous.

Theorem 3.9: Pasting Lemma Let X and Y be spaces such that X = AU B and let fjx: A— Y and gp: B — Y are
sl.vg.c maps such that f{x) = g(x) for all xe An B. Suppose A, B are r-open sets in X and vGO(X) is closed under finite
unions, then the combination oi: X— Y is sl.vg.c.

Proof: Let Fe CO(Y), then o' (F) = f '(F)ug "'(F), where f '(F)e vGO(A) and g (F)e vGO(B) = f'(F);
g ’I(F)e vGO(X) :>f’l(F)ug ’I(F)e vGO(X)[by assumption]. Therefore o ’](F)e vGO(X). Hence a: X—Y is sl.vg.c.

4. Comparisons:

Theorem 4.1:

(i) If fis sl.rg.c, then fis sl.vg.c.
(i) If fis sl.sg.c, then fis sl.vg.c.
(iii) If fis sl.g.c, then fis sl.vg.c.
@iv) If fis sl.s.c, then f'is sl.vg.c.
(v) If fis sl.v.c, then fis sl.vg.c.
(vi) If fis sl.r.c, then fis sl.vg.c.
(vii) If fis sl.c, then f'is sl.vg.c.
(viii) If fis sl. @.c, then fis sl.vg.c.
(ix) If fis sl.rgot.c, then fis sl.rg.c.
(x) If fis sl. w-irresolute, then f'is sl.vg.c.
(xi) If fis sl.ro.c, then fis sl.vg.c.
(xii) If f1is sl. w.c, then fis sl.vg.c.
(xiii) If f1is sl. Qt.c, then fis sl.vg.c.
(xiv) If fis sl.g0t.c, then fis sl.vg.c.

Note 3: By note 1 and from the above Theorem we have the following implication diagram.

sl.g.c  slgsc «

{ T
sl.rog.c — slrgo.c — slrg.c — slvg.e <« slsg.c« slPg.c
T T T T T
T — —slro.c - slve— 1 7T T
sl.r.c = sl.mc — sle — slL.oe.c = sls.c. > sl.p.c
\2 \2 {
sl.ng.c # slp.c— sloc#slga.c
{ {

sl.gp.c <—slpgc# slro.c
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Theorem 4.2:

(i) If ROLO(X) = RO(X) then fis sl.rat.c. iff fis sl.r.c.
(i) If ROLO(X) = vGO(X) then fis sl.rat.c. iff fis sl.vg.c.
(>iii) If vGO(X) = RO(X) then fiis sl.rat.c. iff fis sl.vg.c.
>iv) If vGO(X) = aO(X) then fis sl. ot.c. iff fis sl.vg.c.
(v) If vGO(X) = SO(X) then fis sl.s.c. iff fis sl.vg.c.
(vi) If vGO(X) = BO(X) then fis sl.p.c. iff fis sl.vg.c.

Theorem 4.3: If f is sl.vg.c., from a discrete space X into a e.d space Y, then fis w.s.c.

Corollary 4.1: If fis sl.vg.c., from a discrete space X into a e.d space Y, then:
@) fis w.s.c. (i) fis w.p.c. (iii) fis w.p.c.

Theorem 4.4: If fis sl.vg.c., and X is e.d, then fis sl.c.

Proof: Let x in X and Ve CO(Y, f(x)). Since fis sl.vg.c, 3 Ue v GO(X, x) such that iU) c V = Ue SR(X, x) such
that f{lU) c V. Since X is e.d. Ue CO(X). Hence f'is sl.c.

Corollary 4.2: If f'is sl.vg.c.,yGO(X) = vO(X) and X is v-Ty;, and e.d, then:
(i) fis slc. (ii) fis sl. a.c. (iii)f'is sl.s.c. (iv) fis sl.B.c. (v) fissl.p.c.

Theorem 4.5: If f is sl.vg.c., from a discrete space X into a e.d space Y, then f'st. 0.s.c.

Proof: Let x in X and Ve ¢ (Y, f(x)), then scl(V) c (cl V)*{o}e RO(Y). Since Y is e.d, scl(V) € CO(Y). Since f is
sl.vg.c, fis sl.s.c, [by Thm 4.1[iv]] 3 Ue SO(X, x) such that f{scl(U)) c scl(V), so fis a.st. 0.s.c.

Theorem 4.6: If fis sl.vg.c from a discrete space X into a T; space Y, then f'st. 6.s.c.

Proof: Let x in X and Ve ¢ (Y, f(x)). Since Y is Ultra regular, 3 We CO(Y) such that f(x) € Wc V. Since fis sl.vg.c,
by Thm 4.1(iv) 3 Ue SO(X, x) such that f{scl(U)) € W and f(scl(U)) c V. Thus fis st. 0.s.c.

Example 4.1: In Example 3.1 above fis sl.v g.c; sl.sg.c; sl.gs.c; sl.ro.c; sl.v.c; sl.s.c. and sl.p.c; but not sl.g.c; sl.rg.c;
sl.gr.c; sl.pg.c; sl.gp.c; sl.gpr.c; sl.gai.c; sl. og.c; sl.rgat.c; sl.r.c; sl.p.c; sl. o.c; and sl.c;

Example 4.2: In Example 3.2 above f'is sl.ro..c; and sl.gpr.c; but not sl.v g.c; sl.sg.c; sl.gs.c; sl.v.c; sl.s.c; sl.p.c; sl.g.c;
sl.rg.c; sl.gr.c; sl.pg.c; sl.gp.c; sl.go.c; sl. ag.c; sl.rga.c; sl.r.c; sl.p.c; sl. a.c; and sl.c;

Remark 4.1: sl.ro.c; sl.gpr.c; and s.c. are independent of sl.vg.c..

5. Covering and Separation properties of slightly vg continuous functions:
Theorem 5.1: If f:X— Y is sl.vg.c.[resp: sl.rg.c] surjection and X is vg-compact, then Y is compact.

Proof: Let {G;:ie I} be any clopen cover for Y. Then each G; is clopen in Y and hence each G; is open in Y. Since
fi X— Y is slvg.c., f (G is vg-open in X. Thus {f (G)} forms a vg-open cover for X and hence have a finite
subcover, since X is vg-compact. Since f'is surjection, Y = fiX) = U"; - G;. Therefore Y is compact.

Corollary 5.1: If /2 X— Y is sL.v.c.[resp: sL.r.c] surjection and X is vg-compact, then Y is compact.

Theorem 5.2: If fi X— Y is sl.vg.c., surjection and X is vg-compact[vg-lindeloff] then Y is mildly compact[mildly
lindeloff].

Proof: Let {U;:ie I} be clopen cover for Y. For each x in X, 3 o, I such that fix) € Ugx and 3 V,€ vGO(X, x) such
that V)< Uy, . Since the family {V;:ie 1} is a cover of X by vg-open sets of X, 3 a finite subset I, of I such that
Xc u{Vy:xe Ip}. Therefore Yo U {f(Vy):xe Ij}c U {Ug:xe Ip}. Hence Y is mildly compact.

Corollary 5.2:

1) If £ X—> Y is slrg.c[resp: slv.c.; slr.c] surjection and X is vg-compact[vg-lindeloff] then Y is mildly
compact[mildly lindeloff].

>ii) If :X— Y is sl.vg.c.[resp: sl.rg.c; sl.v.c.; sl.r.c] surjection and X is locally vg-compact{resp:vg-Lindeloff; locally
vg-lindeloff}, then Y is locally compact{resp: Lindeloff; locally lindeloff}.
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(1i)If f2 X— Y is sl.vg.c., surjection and X is semi-compact[semi-lindeloff] then Y is mildly compact[mildly lindeloff].

(iv) If f: X— Y is sl.vg.c., surjection and X is B—compact[p—lindeloff] then Y is mildly compact[mildly lindeloff].

(v) If f: X— Y is sl.vg.c.[sl.r.c.], surjection and X is locally vg-compact{resp: vg-lindeloff; locally vg-lindeloff} then Y
is locally mildly compact{resp: locally mildly lindeloff}.

Theorem 5.3: If f:X— Y is sl.vg.c., surjection and X is s-closed then Y is mildly compact[mildly lindeloff].

Proof: Let {V;: Ve CO(Y); ie 1} be a cover of Y, then {f‘l(Vi) : ie I} is vg-open cover of X[by Thm 3.1] and so
there is finite subset I of I, such that {f 1(V)):ie Iy} covers X. Therefore {V;: ie Iy} covers Y since fis surjection.

Hence Y is mildly compact.

Corollary 5.3: If f:X— Y is sl.rg.c[resp: sl.v.c.; sL.r.c.] surjection and X is s-closed then Y is mildly compact[mildly
lindeloff].

Theorem 5.3: If f: X— Y is sl.vg.c,[resp: sl.rg.c.; sl.v.c.; sL.r.c.] surjection and X is vg-connected, then Y is connected.
Proof: If Y is disconnected, then Y = Au B where A and B are disjoint clopen sets in Y. Since f'is sl.vg.c. surjection,
X =f£(Y) = (A) U f'(B) where f '(A) £ '(B) are disjoint vg-open sets in X, which is a contradiction for X is vg-
connected. Hence Y is connected.

Corollary 5.4: The inverse image of a disconnected space under a sl.vg.c.,[resp: sl.rg.c.; sl.v.c.; sl.r.c.] surjection is vg-
disconnected.

Theorem 5.4: If f: X— Y is sl.vg.c.sl.vg.c.[resp: sl.rg.c.; sl.v.c.], injection and Y is UT;, then X is vg;1=0, 1, 2.

Proof: Let x; # x,e€ X. Then f(x,) # f(x,) € Y since fis injective. For Y is UT, 3 V;e CO(Y) such that
f(xj)e Vj and NV; = ¢ for j = 1,2. By Theorem 3.1, xjef"(Vj)e vGO(X) for j=1,2 and ﬁf’l(Vj) = ¢ for j = 1,2. Thus X
is vg,.

Theorem 5.5: If f:X— Y is sl.vg.c.[resp: sl.rg.c.; sl.v.c.], injection; closed and Y is UT;, then X is vgg; i =3, 4.

Proof:(i) Let x in X and F be disjoint closed subset of X not containing x, then f(x) and f{F) be disjoint closed subset of
Y not containing f(x), since f is closed and injection. Since Y is ultraregular, f(x) and f (F) are separated by disjoint
clopen sets U and V respectively. Hence xe f'l(U); Fgf"(V),f"(U);f’l(V)e vGO(X) and £ (U)Nf (V) = 0. Thus X
is vggs.

(ii) Let F; and f(F;) are disjoint closed subsets of X and Y respectively for j = 1,2, since f'is closed and injection. For Y
is ultranormal, f(F;) are separated by disjoint clopen sets V; respectively for j = 1,2. Hence Fic f "(Vj) and
(Ve vGO(X) and Nf (V) = ¢ for j = 1,2. Thus X is vgg,.

Theorem 5.6: If f: X— Y is sl.vg.c.[resp: sl.rg.c.; sl.v.c.], injection and
(1) Y is UC;[resp: UD;] then X is v gC;[resp: vgD;]1=0, 1, 2.
(i)Y is UR;, then X is vg-R;i=0, 1.

Theorem 5.7: If f:X— Y is sl.vg.c.[resp: sl.v.c.; sl.rg.c; sl.r.c] and Y is UT),, then the graph G(f) of fis vg-closed in the
product space Xx Y.

Proof: Let (x;, X,)¢ G(f) implies y # f(x) implies 3 disjoint V; We CO(Y) such that f(x)e V and ye W. Since f'is
sl.vg.c., 3 Ue vGO(X) such that xe U and f{U)cW and (x, y)e UxVcXxY-G(f). Hence G(f) is vg-closed in XxY.

Theorem 5.8: If :X— Y is sl.vg.c.[resp: sl.v.c.; sl.rg.c; sl.r.c] and Y is UT,, then A = {(xy, Xo)I fixy) = f(x)} is
vg-closed in the product space Xx X.

Proof: If (x,, x;)e XxX-A, then f(x,) # f(x,) implies 3 disjoint Vje CO(Y) such that f{x;) V;, and since f is sl.vg.c.,
F(V)DevGO(X, x;) for j = 1,2. Thus (x}, X2) € £ (V1) x f "(V2)e vGO(Xx X) and f ' (V1)xf (V2)cXxX-A. Hence A is

vg-closed.

Theorem 5.9: If f: X— Y is sl.r.c.[resp: sl.c.]; g: X— Y is sl.vg.c[resp: sl.rg.c; sl.v.c]; and Y is UT,, then
E = {xin X: fix) = g(x)} is vg-closed in X.
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CONCLUSION

In this paper we defined slightly-vg-continuous functions, studied its properties and their interrelations with other types
of slightly-continuous functions.

References

[1] Abd El-Monsef. M. E., S.N.Eldeeb and R. A. Mahmoud, B—open sets and p—continuous mappings, Bull. Fac. Sci.
Assiut. Chiv. A.12, no.1(1983) 77-90.

[2] Abd El-Monsef. M. E., R. A. Mahmoud and E. R. Lashin, f—closure and p—interior, J. Fac. Educ. Soc A, Ain
Shams Univ.10(1986)235-245.

[3] Andreivic. D., p—open sets, Math. Vestnick. 38(1986)24-32.

[4] Arse Nagli Uresin, Aynur kerkin, T.Noiri, slightly 8-precontinuous funtions, Commen, Fac. Sci. Univ. Ark. Series
41.56(2) (2007)1-9.

[5] Arya. S. P., and M. P. Bhamini, Some weaker forms of semi-continuous functions, Ganita 33(1-2) (1982)124-134.
[6] Baker. C. W., Slightly precontinuous funtions, Acta Math Hung, 94(1-6) (2002) 45-52.

[7] Balasubramanian. S., C. Sandhya and P. A. S. Vyjayanthi, On v-T;, v-R; and v-C; axioms, Scientia Magna, 4(4)
(2008) 86-103.

[8] Balasubramanian. S., C. Sandhya and P. A. S. Vyjayanthi, On v-compact spaces, Scientia Magna, 5(1) (2009).
[9] Balasubramanian. S., vg-closed sets, Bull. Kerala Math. Association, 5(2) (2009) 89-92.

[10] Balasubramanian. S., C. Sandhya and P. A. S. Vyjayanthi, On v D-sets and separation axioms, Internat. J. Math.
Anal, 4(19) (2010)909-919.

[11] Balasubramanian. S., vg-continuity, Proc. I. S.N.T.A.M., Bharatha Matha College, Ernakulam, Kerala (2011).
[12] Balasubramanian. S., and P. A. S. Vyjayanthi, v-closed mappings, J. Adv. Res. Pure Math., 3(1) (2011)135-143.
[13] Balasubramanian. S., vg-interior and vg-closure operators, Acta Ciencia Indica (In Press) (2011).

[14] Balasubramanian. S., and P.A.S.Vyjayanthi, Slightly v-continuous functions, J. Adv. Res. Pure Math., (In Press)
(2011).

[15] Beceron. Y., S. Yukseh and E. Hatir, on almost strongly 6-semi continuous functions, Bull. Cal. Math. Soc., 87,
329.

[16] Davis. A., Indexed system of neighborhoods for general topological spaces, Amer. Math. Monthly 68(1961)886-
893.

[17] Di. Maio. G., A separation axiom weaker than Ry, Indian J. Pure and Appl. Math.16 (1983)373-375.

[18] Di. Maio. G., and T. Noiri, on s-closed spaces, Indian J. Pure and Appl. Math(11)226.

[19] Dunham. W., T}, Spaces, Kyungpook Math. J.17 (1977) 161-169.

[20] Erdal Ekici and Miguel Caldas, Slightly y-continuous functions, Bol. Sac. Paran. Mat (38) V.22.2, (2004) 63-74.
[21] Maheswari. S. N., and R. Prasad, on R, spaces, Portugal Math., 34 (1975) 213-217.

[22] Maheswari. S. N., and R. Prasad, some new separation axioms, Ann. Soc. Sci, Bruxelle, 89(1975)395-

[23] Maheswari. S. N., and R. Prasad, on s-normal spaces, Bull. Math. Soc. Sci. R. S. Roumania, 22(70) (1978)27-

[24] Maheswari. S. N., and S. S. Thakur, on o-iresolute mappings, Tamkang J. Math.11, (1980)201-214.

© 2011, IUIMA. All Rights Reserved 8



S. Balasubramanian*/ Slightly vg-continuous functions/ IJMA- 2(8), August-2011, Page: 1-9
[25] Mahmoud. R. A., and M. E. Abd El-Monsef, p-irresolute and f—topological invariant, Proc. Pak. Acad.Sci,27(3)
(1990)285-296.

[26] Mashhour. A. S., M. E.Abd El-Monsef and S. N. El-Deep, on precontinuous and weak precontinuous functions,
Proc. Math. Phy. Soc. Egypt, 3, (1982) 47-53.

[27] Mashhour. A. S., M.E. Abd El-Monsef and S. N. El-Deep, a-continuous and o-open mappings, Acta Math Hung.
41(3-4) (1983) 231-218.

[28] Njastad. O., On some class of nearly open sets, Pacific J. Math 15(1965) 961-970.

[29] Noiri. T., & G. I. Chae, A Note on slightly semi continuous functions Bull. Cal. Math. Soc 92(2) (2000) 87-92.
[30] Noiri. T., Slightly B-continuous functions, Internat. J. Math. & Math. Sci. 28(8) (2001) 469-478.

[31] Nour. T. M., Slightly semi continuous functions Bull. Cal. Math. Soc 87, (1995) 187-190.

[32] Singhal & Singhal, Almost continuous mappings, Yokohama J.Math.16, (1968) 63-73.

[33] Vadivel. A., and K. Vairamanickam, rgoi-closed- and rgoi-open Sets in Topological spaces, Internat. J. Math.
Analysis, 3(37) (2009) 1803-1819.

© 2011, IUIMA. All Rights Reserved 9



