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ABSTRACT

In this paper, we have introduced contrep-
generalizeda-continuous maps and also introdut
almost contra |p-generalizeda-continuols maps in
generalized topological spaces by usinc-p-
generalizedi-closed sets (briefly $GaCS). Also we
have introduced some of their basic propel
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1. INTRODUCTION

In 1970, Levin [6] introduced the idea of contins
function. He also introduced the concepts of -
open sets and sermentinuity [5] in a topologice
space. Mashhour [7] introduced and studie-
continuous function in topological spaces. -
notation of pp-generalizeda-closed sets (briefly -
BGaCS) was defined and investigated by Kowsa
M and Jayanthi. D[4].Jayanthi. D [2, 3] als
introduced contra continuity and almost cot
continuity on generalized topological spaces. lis
paper, we have introduced contrgi{generalizedo-
continuous maps.

2. PRELIMINARIES
Let us recall the following definitions \ich are used
in sequel.

Definition 2.1: [1] Let X be a nonempty set.
collection p of subsets of X is a generalized togy!
(or briefly GT) on X if it satisfies the followin

1. @, Xe n and

2. If{M;:iel} €y, thenuic Mie .

If uis a GT on X, then (X, W) is calledgeneralized
topological space (or briefly GTS) and the elemefr
|l are called ppen sets and their complement
called p-closed sets.

Definition 2.2: [1] Let (X, p) be a GTS and letc X.
Then the pelosure of A, denoted by,(A), is the
intersection of all Lclosed sets containing

Definition 2.3: [1] Let (X, n) be a GTS and letc X.
Then the pinterior of A, denoted by,(A), is the
union of all pepen sets contained in

Definition 2.4: [1] Let (X, pu) be a GTS. A subset
of X is said to be
I.  p-semi-closed set ify(c,(A)) € A
ii. p-pre-closed set if (G (A)) € A
iii.  p-o-closed set if giu(c.(A)) €A
iv.  p-B-closed set if \i(c,(iu(A))) € A
v.  p-regularelosed set if A =c,(iu(A))

Definition 2.5: [7] Let (X, p) and (Y, |¢) be GTSs.
Then a mapping f: (X, 1 — (Y, W) is called
i.  p-Continuous mapping if*(A) is p-closed in
(X, Hy) for each pelosed in (Y, f).
i. p-Semicontinuous mapping if 1(A) is -
semi-closed in (X, y) for every p-closed in
(Y, W)

ii. p-precontinuous mapping if*(A) is p-pre-
closed in (X, W) for every |-closed in (Y,
H2).

H-o-continuous mapping if*(A) is p-o-closed

in (X, Kp) for every pelosed in (Y, ).

V.  p-B-continuous mapping if'(A) is pf-closed
in (X, Kp) for every pelosed in (Y, ).

iv.
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Definition 2.6: [9] Let (X, W) and (Y, |2) be GTSs.
Then a mapping f: (X, 1 — (Y, W) is caIIe(
i. contra pE€ontinuous mapping if * (A) is p-
closed in (X, ) for every pepenin (Y, |2).
i. contra p-semi contimaus mappings if ™ (A)
is p-semi closed in (X, )t for every |-open in
(Y, Ho).

iii.  contra p-presontinuous mappings if * (A) is
u-pre closed in (X, g for every |-regular
closed set A of (Y, ).
contra pe-continuous mapping if }(A) is -
a-closed in (X, W) for every poepen in (Y, |2).
v. contra pp-continuous mapping if * (A) is p-

B-closed in (X, @) for every j-open in (Y,
H2)-

Definition 2.7: [3] Let (X, W) and (Y, |2) be GTSs.
Then a mapping f: (X, ) — (Y, W) is callec

i.  almost contra p-Contirous mapping if * (A)
is u-closed in (X, p) for every |-regular open
in (Y, p).

ii.  almost contra | semi continuous mappings i
"L (A) is p-semi closed in (X, 1) for every p-
regular open in(Y, p.

li.  almost contra p-preentinuous mappings if’
L (A) is u-pre closed in (X, §) for every |-
regular open in (Y, 3.
almost contra p-continuous mapping if”
Y(A) is pa-closed in (X, W) for every |-
regular open in (Y, 3.

v. Almost contra pB-continuous mapping if
(A) is pf-closed in (X, ) for everyu-regular
open in (Y, ).

3. CONTRA p-B-GENERALIZED

a - CONTINUOUS MAPPINGS
In this chapter we have introduced contr-p-
generalized a-continuous mapping in generaliz
topological spaces and studied their prope

Definition 3.1: A mapping f: (X, B) - (Y, W) is
called a contra B-generalizedr-continuous mappin
if f1(A)is a pp-generalizedi-closed set in (X, 1)
for each p-open set Ain (Yol

Example 3.2:Let X = Y= {a, b, ¢} with |, = {@Q, {a},
{b}, {a, b}, X} and p,= {9, {c}, Y}. Letf: (X, H1) -
(Y, H2) be a mapping defined by f(a) = a, f(b) = b
= c. Now,

H-BO(X) = {9, {a}, {b}, {a, b}, {b, c}, {a, c}, X}.

Let A ={c}, then Ais a pepen set in (Y, 2). Then f
'{c}) is a p-p-generalizeda-closed set in (X, .
Hence f is a contra fi-generalizeda-continuous
mapping.

Theorem 3.3:Every contra -continuous mapping is
a contra pB-generalizeda-continuous mapping bi
not conversely in general.

Proof: Let f: (X, W) - (Y, M) be a contra p-
continuous mapping. Let A be an-open set in (Y,
Ho). Since f is a contra pentinuous mapping, *(A)
is a 1-closed set in (X,1u Since every -closed set is
a uf-generalizeda-closed set, f(A) is a pp-
generalizedi-closed set in (X, 1). Hence f is a contra
H-B-generalizedi-continuous mappin

Example 5.1.4:Let X =Y ={a, b, ¢, d} with |; = {9,
{a}, {c}, {a, c}, X} and p, = {9, {d}, Y}. Let f: (X,
M) - (Y, Ko) be a mapping defined by f(a) = a, f(b
b, f(c) = c, f(d) = d. Now,

H-BO(X) = {2, {a}, {c}, {a, b}, {a, c}, { a, d}, {b, c},
{c, d}, {a, b, c}, {b, c, d},
{a, c, d}, {a, b, d}, X}.

Let A ={d}, then A'is a pepen set in (Y, ). Then f

L ({d}) is a p-B-generalizedo-closed set, but not p-
closed as &f (A)) = c,({d}) = {b, d} #f1(A)in (X,
M1). Hence f is a contra p-generalizedx-continuous
mapping, but not a contragontinuous mapping

Theorem 3.5: Every contra -a-continuous mapping
is a contra [B-generalizedu-continuous mapping in
general.

Proof: Let f. (X, ) - (Y, H2) be a pe-contra
continuous mapping. Let A be an-open set in (Y,
o). Since f is a p-contra continuous mapping,™
(A) is a pe-closed set in (X, 1). Since every
closed set is a fi-generalizedi-closed set, ' (A) is
a uf-generalizedr-closedset in (X, 11). Hence fis a
contra pp-generalizedi-continuous mappin

Remark 3.6: A contra ppre-continuous mapping is
not a contra |B-generalizedo- continuous mapping
in general.

Example 3.7:Let X =Y ={a, b, c} with |1 = {@Q, {a,
b}, X} and p, ={0Q, {a}, Y}. Letf: (X, p1) - (Y, H2)
be a mapping defined by f(a) = a, f(b) = b, f(ck:
Now,
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H-BO(X) = {9, {a}, {b}, {a, b}, {b, c}, {a, c}, X}.

Let A= {a}, then A is a pepen set in (Y, ,). Then f!
({a}) is a p-pre closed set asy(Gi(f A)) =
cu(infa})) =9 c f "1 (A), but not a |-p-generalized
a-closed set ascy(f * (A)) = X € U = {a, b} in (X,
H1). Hence f is a contra p-posntinuous mapping
but not a contra |-generalized a-continuous

mapping.

Remark 3.8: A contra pp-continuousmapping is no
a contra pB-generalizeda-continuous mapping i
general.

Example 3.9:Let X = Y={a, b, c} with |, = {d, {a,
b}, X} and p= {9, {a}, Y}. Let f: (X, 1) - (Y, )
be a mapping defined by f(a) = a, f(b) = b, f(cE-
Now,

u-pO(X) = {2, {a}, {b}, {a, b}, {b, c}, {a, c}, X}.

Let A= {a}, then A is a pepen set in (Y, 2). Then f
'{a}) is a up-closed set as,fcu(iy ( f (A) =
wcu(iu({a}))= @ c f "L (A), but not |-B-generalized
a-closed seticy(f 1T(A) = X & U ={a, blin (X, ).
Hence f is a contra fi-continuous mapping, but nof
contra pp-generalizedi-continuous mappin

In the following diagram, we have provided
relation between various types of cont-continuous
mappings.

contra - continuous

contracontra l
H-a-continuous

\contra uBGo;}(
continuou

contra p-pre- continuous

BF continuous

Theorem 3.10:A mapping f: (X, g) — (Y, H2) is a
contra pp-generalizeda-continuous mapping if ar
only if the inverse image of everyglesed set in (Y
Ho) IS a up-generalizedr-open set in (X, 7).

Proof: Necessity: Let F be a pclosed set in (Y
Uo).Then Y-F is a p-open in (Y, u Then f1(Y-F) is
a MP-generalized a-closed set in (X, 1), by
hypothesis. Sincet (Y-F) = X - f (F). Hence (F)
is a pp-generalizedi-open set in (X, p.

Sufficiency: Let F be a pppen set in (Y, 2). Then Y-
F is a p-closed in (Y, 4L By hypothesis, * (Y-F) is
a puf-generalizedr-open set in (X, ;). Since f* (Y-
F) = X - f *(F) is a up-generalizedr-open set in (X,
H1). Therefore f*(F) is a pp-generalizedi-closed set
in (X, M1). Hence f is a contra-p-generalizedo-
continuous mapping.

Theorem 3.11:Let f: (X, w) — (Y, Y2) be a mapping
and let f* (V) be a pepen set in (X, ») for every
closed V set in (Y, §). Then f is a contra -p-
generalizedi-continuous mappin

Proof: Let V be a pelosed set in (Y, »). Then f*
(V) be a pepen set in (X, 1), by hypothesis. Since
every p-open set is prgeneralizedr-open set in X.
Hence f* (V) is a pf-generalizeds-open set in (X,
M1). Hence f is a contra f-generalizedx-continuous
mapping.

Theorem 3.12 If f: (X, p1) — (Y, Hp) is a contra |-
generalizedi-continuous mapping and  g: (Y2) —
(Z, ug) is a peontinuous mappg then ge f: (X, Hi)
— (Z, pg) is a contra |B-generalizeda-continuous
mapping.

Proof: Let V be any pepen set in (Z, 3). Then g’
Y(v) is a popen set in (Y, »), since g is a p-
continuous mapping. Since f is a contrep-
generalizedr-continuous mapping, (¢ f) * (V) = f~
Y9 (V)) is a up-generalizedi-closed set in (X, ).
Therefore g f is a contra -p-generalized a-
continuous mapping.

Theorem 3.13:If f: (X, u1) — (Y, W) is a contra u-
continuous mapping and g: (Yp) — (Z, ) is a
contra peontinuous mapping thene f: (X, p) — (Z,
H3) is a up-generalizedi-continuous mapping

Proof: Let V be any pepen set in (Z, 3). Since gis a
contra p-ontinuous mapping, (V) is a p-closed set
in (Y, Yp). Since f is a contra-continuous mapping,
(ge° (V) =f g YV)) is a |-open set in (X, Y.
Since every open set is a -B-generalizedo-open
set, (g° f) (V) is a pp-generalizedr-open set in (X,
M1). Therefore g f is a up-generalizedr-continuous
mapping.

Theorem 3.14 If f: (X, pu1) — (Y, W) is a contra o
continuous mapping and g: (Yp) — (Z, 8) is a
contra peontinuous mapping thene f: (X, p) — (Z,
Ms) is a up-generalizedi-continuous mapping
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Proof: Let V be any pelosed set in (Z, 3). Since g is
a p-contra continuous mapping,'gV) is a L-open
set in (Y, ). Since f is a p-contra continuou
mapping, (o f) (V) = f }(g *(V)) is ap-u-closed
set in (X, 4). Since every -closed set is a-f-

generalizeda-closed set, (go f)* (V) is a |-p-

generalizedi-closed set in (X, 1. Therefore ¢c fis a
u-B-generalizedi-continuous mapping.

Theorem 3.15:1If f: (X, p) — (Y, W) is a M-
continuous mapping and g: (Ypu— (Z, W) is a
contra p-continuous mapping then §j (X, p1) — (Z,
M3) IS a contra |B-generalizedi-continuous mappin

Proof: Let V be any pepen set in (Z, 3). Since gis a
contra p-continuous mapping, g(V) is a -closed
setin (Y, ). Since fis peontinuous (¢ f) (V) = f-
Yg ™ (V)) is a p-closed set in (X,1 Since every -
closed set is a fi-generalizedu-closed set, (¢ )™
(V) is a up-generalizeth-closed set. Therefore- f
Is a contra |3-generalizedi-continuous mappin

4. ALMOST CONTRA p-B-GENERALIZED a-
CONTINUOUS MAPPINGS

In this section we have introduced almost con-f-

generalized a-continuous mapping in generaliz

topological spaces and studied some of their t

properties.

Definition 4.1: A mapping f: (X, B) - (Y, W) Is
called an almost contra -B-generalized
a-continuous mapping if T (A) is a |-B-generalized
a-closed set in (X, y) for each pregular open set .
in (Y, ).

Example 4.2:Let X = Y= {a, b, ¢} with |1 = {@, {a},
{b}, {a, b}, X} and p= {9, {c}, {a, b}, Y}. Let f: (X,
1) - (Y, K2) be a mapping defined by f(a) = a, f(b
b, f(c) = c. Now,

H-BO(X) = {3, {a}, {b}, {a, b}, {b, c}, {a, c}, X}.

Let A ={c}, then A is a pregular open set in (Y,>2).
Then f({c}) is a p-B-generalizedr-closed set in (X
H1). Hence f is an almost contrapageneralizedo-
continuous mapping.

Theorem 4.3: Every almost contra -continuous
mapping is an almost contra fdgeneralized a-
coninuous mapping but not converst

Proof: Let f: (X, u) - (Y, W2) be an almost contre-
continuous mapping. Let A be anyrggular open s¢

in (Y, ). Since f is almost contra-continuous
mapping, f* (A) is a pelosed set in (X, 1). Since
every u-closed set is afjtgeneralizedi-closed set, f
1(A) is a pp-generalizedo-closed set in (X, {).

Hence f is an almost contra-B-generalized o-

continuous mapping.

Example 4.4:Let X =Y = {a, b, c, d} with |; = {Q,
{a}, {c}, {a, c}, X} and p2={3, {d}, {a, b, c}, Y}

Let f: (X, 1) - (Y, M2) be a mapping defined by f(
= a, f(b) = b, f(c) = ¢, f(d) =d. No

H-BO(X) = {2, {a}, {c}, {a, b}, {a, c}, {a, d}, {b, c},
{c, d}, {a, b, c}, {b, c, d},
{a, c, d}, {a, b, d}, X}.

Let A = {d}, then A is a pregular open set in (Y,2).
Then f* ({d}) is a p-B-generalizedu-closed set, but
not -closed as,f “(A)) = c,({d}) = {b, d} #f*(A)
in (X, ). Hence f is an almost contra-p-
generalizeda-continuous mapping, but ncalmost
contra peontinuous mapping

Theorem 4.5: Every almost contra -a-continuous
mapping is an almost contra-p-generalized o-
continuous mapping in genel

Proof: Let f: (X, 1) - (Y, U2) be an almost contra -
a-continuous mapping. Let A be an-regular open
set in (Y, ). Since f is an almost contra-a-
continuous mapping, T (A) is a |-a-closed set in (X,
M1). Since every ueclosed set is a-p-generalized
a-closed set, T (A) is pf-generalizedi-closed set in
(X, H1). Hence f is aralmost contra -p-generalized
a-continuous mapping.

Remark 4.6: An almost contra -pre-continuous
mapping is not an almost contrep-generalizedo-
continuous mapping in genel

Example 4.7:Let X =Y ={a, b, c} with |1 = {3, {a,

b}, X} and W, = {9, {a}, {b, c}, Y}. Let f: (X, H1) -

(Y, H2) be a mapping defined by f(a) = a, f(b) = b, -
= c. Now,

H-BO(X) = {4, {a}, {b}, {a, b}, {b, c}, {a, c}, X}.

Let A= {a}, then A is a pregular open set in (Y,>).
Then ™ ({a}) is a ppre closed asy(iy(f * (A)) =
c(infa}) =9 cf "L (A), but not |-B-generalized:-
closed set asc(f T(A) =X ¢ U ={a, b}in (X, ).
Hence f is an almost contra-pre-continuous
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mapping, but not an almost contrgijgeneralizecd-
continuous mapping.

Remark 4.8: An almost contra -B-continuous
mapping is not an almost contrapigeneralizedo-
continuous mapping in general.

Example 4.9:Let X = Y= {a, b, ¢} with |1 = {9, {a,
b}, X} and = {Q, {a}, {b, c} Y}. Letf: (X, p 1) -
(Y, H2) be a mapping defined by f(a) ;, f(b) = b, f(c)
=c. Now,

H-BO(X) = {9, {a}, {b}, {a, b}, {b, c}, {a, c}, X}.

Let A= {a}, then A is a pregular open set in (Y,>).
Then f'({a}) is a p-B-closed set asiic,(i, (F *(A)))) =
w(cu(in({ah)))=9 < f 1 (A), but not a |-p-generalized
a-closed set asc,(f * (A)) = X ¢ U ={a, b} in (X,
M1). Hence f is an almost contra-B-continuous
mapping, but not almost contra fageneralizeda-
continuous mapping.

In the following diagram, we have provided -
relation between various types of iost contra -
continuous mappings.

almost contra
BEcontinuous

Almost contra
H-a-continuous most

contra upGa- \ J(
continuou

jr

almost contra p-presontinuou

Almost con;ra peontinuou

Theorem 4.10:A mapping f: (X, 4) — (Y, H2) is an
almost contra |p-generalizedu-continuous mappin
if and only if the inverse image of every-regular
closed set in (Y, 3 is a up-generalizedi-open set in

(X1 “l)

Proof:

Necessity:Let F be a pregular closed set in (Y,2).

Then Y-F is a p-regular open in (Yz)uSince f is ar
almost contra |p-generalizedi-continuous, 7 (Y-F)

is pPB-generalizeda-closed set in (X, 1). Since f°

YY-F) = X - f {(F). Hence fX(F) is |-B-generalized
a-open setin (X, Y.

Sufficiency: Let F be a pregular open set in (Y,2).
Then Y-F is a pregular closed in (Y, 2). By
hypothesis, f* (Y-F) is a pp-generalizech-open set
in (X, po). Since f1(Y-F) = X - f 1 (F) is a pp-
generalizedr-open set, f (F) is a pp-generalized-

closed set in (X, 1). Hence f is an almost contri-f3-
generalizedi-continuous mappin

Theorem 4.11:1If f: (X, u) — (Y, W) is a pu-
continuous mapping and g: (Y2) — (Z, Hg) Is an
almost contra continuous mapping tin g - f: (X,
M1) — (Z, ug) is an almost contra-B-generalizech-
continuous mapping.

Proof: Let V be any pregular open set in (Z,3).

Since g is an almost contrcontinuous mapping, g
Yv) is a pelosed set in (Y, »). Since f is a p-
continuous mapping, (g™ (V) =f (g (V)) is a p-
closed in (X, g).Since every -closed set is a f-

generalizeda-closed set, (go f) * (V) is a pp-

generalizedi-closed set in (X, 1). Therefore ¢ fis

an almost contra [i-generalized a-continuous
mapping.

Theorem 4.12 If f: (X, 1) — (Y, W) is a He-
continuous mapping and g: (Y2) — (Z, Mg) is an
almost contra continuous mapping then - f. (X,
M) — (Z, W) is a contra -p-generalized o-
continuous mapping.
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