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1. Introduction

In 1970, Levin [4] introduced the idea of continuous function. He also introduced the concepts of
semi-open sets and semi-continuity [3] in a topological space. Mashhour [5] introduced and studied o-
continuous function in topological spaces. The notation of p-p-generalized a-closed sets (briefly p-pGaCS)
was defined and investigated by Kowsalya. M and Jayanthi. D [2]. In this paper, we have introduced p-p-
generalized a-continuous mapsand also introduced almost p-p-generalized a-continuous mapsin generalized
topological spaces. Also we have investigated some of their basic properties and produced many interesting

theorems.
2. Preliminaries

Let us recall the following definitions which are used in sequel.

Definition 2.1: [1] Let X be a nonempty set. A collection p of subsets of X is a generalized topology (or

briefly GT) on X if it satisfies the following:

(1) @, Xe pand
(2) If {M; :i€ I} € p, then Uie M€ .

If pisa GT on X, then (X, W) is called a generalized topological space(or briefly GTS) and the elements of

u are called p-open sets and their complement are called p-closed sets.
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Definition 2.2: [1] Let (X, p) be a GTS and let A< X. Then the p-closure of A, denoted by cy(A), is the
intersection of all p-closed sets containing A.

Definition 2.3: [1] Let (X, W) be a GTS and let A€ X. Then the p-interior of A, denoted by i,(A), is the

union of all p-open sets contained in A.
Definition 2.4: [1] Let (X, i) be a GTS. A subset A of X is said to be

I.  p-semi-closed set if i,(c,(A)) €A
ii.  p-pre-closed set if cy(iu(A)) € A
iii.  p-o-closed set if cy(iu(cu(A))) €A
Iv.  p-B-closed setif i(c,(iu(A))) € A
v.  p-regular-closed set if A = c,(iu(A))

Definition2.5:[7] Let (X, y1) and (Y, H2) be GTSs. Then a mapping f: (X, p1) — (Y, wo) is called

i.  p-Continuous mappingif f*(A) is p-closed in (X, p1) for each p-closed in (Y, ).

ii.  p-Semi-continuous mapping if f1(A) is p-semi-closed in (X, p;) for every p-closed in (Y, o).
iii.  p-pre-continuous mapping if f*(A) is p-pre-closed in (X, ps) for every p-closed in (Y, Ho).
iv.  p-a-continuous mapping if f*(A) is p-a-closed in (X, p1) for every p-closed in (Y, ).

V.  p-B-continuous mappingif f*(A) is p-p-closed in (X, py) for every p-closed in (Y, po).

Definition 2.6:[6]Let (X, K1) and (Y, W2) be GTSs. Then a mapping f: (X, p1) — (Y, po) is-called

i.  almost p-Continuous mapping if f * (A) is p-closed in (X, p) for every p-regular closed set A of (Y,
H2).

ii.  almost p-semi continuous mappings if f ** (A) is p-semi closed in (X, py) for every p-regular closed
set A of (Y, W).

iii.  almost p-pre-continuous mappings if f * (A) is p-pre closed in (X, ) for every p-regular closed set

A of (Y, Wa).

iv.  almost p-a-continuous mapping if f1(A) is p-o-closed in (X, py) for every p-regular closed set A of
(Y, W)

v.  almost p-p-continuous mapping if f * (A) is p-p-closed in (X, 1) for every p-regular closed set A of
(Y’ UZ)

3. u-B-generalized a-continuous mappings in topological spaces

In this section we have introduced p-B-generalized a-continuous mappings in generalized
topological spaces and discussed some of their basic properties.

IJCRT1801628 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 700



www.ijcrt.org © 2018 IJCRT | Volume 6, Issue 1 March 2018 | ISSN: 2320-2882

Definition 3.1: A mapping f: (X, p1) — (Y, MYo) is called a p-B-generalized a-continuous (brieflypu-pGa-
continuous) if f * (A)is a p-B-generalized a-closed set (briefly p-pGaCS) in (X, i) for each p-closed set A
in (Y, Ha).

Example 3.2: Let X =Y ={a, b, c} with ;= {@, {a}, {b}, {a, b}, X} and p,= {3, {a, b}, Y}. Let f: (X, Hy)
— (Y, M2) be a mapping defined by f(a) = a, f(b) = b, f(c) = c. Now, u-pO(X) = {Q, {a}, {b}, {a, b}, {b, c},
{a, c}, X}. Let A = {c}, then A is a p-closed set in (Y, ). Then f ({c}) is a p-BGaCS in (X, p). Hence f is
a u-pGa-continuous mapping.

Theorem 3.3: Every p-continuous mapping is a u-BGa-continuous mapping but not conversely in general.

Proof: Let f: (X, p1) — (Y, HY2) be a p-continuous mapping. Let A be p-closed set in (Y, W2). Since fis a -
continuous mapping, f ™ (A) is a p-closed set in (X, p1). Since every p-closed set is a p-pGaCS, f * (A) is a
M-BGaCS in (X, M1). Hence f is a p-pGa-continuous mapping.

Example 3.4: Let X =Y ={a, b, ¢, d} with i, = {9, {a}, {c}, {a, c}, X} and n, = {9, {a, b, c}, Y}. Letf:
(X, 11) — (Y, H2) be a mapping defined by f(a) = a, f(b) = b, f(c) = ¢, f(d) = d. Now, p-pO(X) = {9, {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 Aisa
p-closed set in (Y, po). Then f* ({d}) is a p-pGaCS in (X, p1), but not p-closed as Cu(f 1(A)) = cd}) = {b,

d} #f(A). Hence f is a p-BGa-continuous mapping, but not a p-continuous mapping.

Theorem 3.5: Every p-a-continuous mapping is a H-pGa-continuous mapping in general.

Proof: Let f: (X, 1) — (Y, H2) be a p-a-continuous mapping. Let A be any p-closed set in (Y, ). Since f
is a p-a-continuous mapping, f ™ (A) is a p-o-closed set in (X, p1). Since every p-a-closed set is a p-pGaCS,
f 1 (A) is u-BGaCs in (X, ). Hence f is a p-BGa-continuous mapping.

Remark 3.6: A p-pre-continuous mapping is not a u-pGa-continuous mapping in general.

Example 3.7: Let X =Y = {a, b, c} with y; = {d, {a, b}, X} and y, = {@, {b, c}, Y}. Let f: (X, p1) —=>(Y,
M2) be a mapping defined by f(a) = a, f(b) = b, f(c) = c. Now, p-pO(X) = {9, {a}, {b}, {a, b}, {b, c}, {a, c},
X}. Let A = {a}, then A is a p-closed set in (Y, p). Then f *({a}) is a p-pre-closed set in (X, H1) as Culiu(f 1
(A) =cu(in{a}) =9 cf "L (A), but not p-BGaCs as acy(f 1(A) =X & U={a b}in (X, u). Hence fis a

M-pre-continuous mapping, but not a p-pGa-continuous mapping.
Remark 3.8: A p-B-continuous mapping is not a u-BGa-continuous mapping in general.

Example 3.9: Let X =Y = {a, b, c} with y; = {Q, {a, b}, X} and y, = {9, {b, c}, Y}. Let f: (X, p1) — (Y,
M) be a mapping defined by f(a) = a, f(b) = b, f(c) = ¢. Now,u-pO(X) = {Q, {a}, {b}, {a, b}, {b, c}, {a, c},
X}.Let A = {a}, then A is a p-closed set in (Y, p2). Then f *({a}) is a p-B-closed in (X, p1) as In(cu(iu(f 1
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(A)))) =i(cu(iu{a}))) = @ <f 1 (A), but not a p-pGacCs as acy(f ! (A)) = X € U = {a, b} in (X, p1). Hence f
IS a Y-B-continuous mapping, but not a p-pGa-continuous mapping.

In the following diagram, we have provided relation between various types of p-continuous

mappings.
p-continuous
- . H-BGa- Y .
M- a-continuous |——» continuous <«——| U-B- continuous

J‘r

H-pre-continuous

Theorem 3.10: A mapping f: (X, p1) — (Y, W) is ap-pGa-continuous mapping if and only if the inverse
image of every p-open set in (Y, W) is a p-BGaOS in (X, Hy).

Proof: Necessity: Let U be a p-open set in (Y, W2). Then Y-U is a p-closed set in (Y, W). Since f is apu-pGo-
continuous mapping, f * (Y-U) = X - f 1 (U) is a p-BGaCS in (X, py).Hence £ (U) is @ p-pGaOS in (X, pa).

Sufficiency: Assume that f * (V) is a p-BGaOS in (X, py) for each p-open set V in (Y, ). Let V be any p-
closed set in (Y, ). Then Y-V is p-open in (Y, W2). By assumption, f * (Y-V) = X — f (V) is ap-pGaOS in
(X, p1) which implies that f * (V) is a p-p-generalized a-closed set in (X, py). Hence f is au-pGo-continuous
mapping.

Theorem 3.11: If f: (X, p1) — (Y, p2) is a p-pGa-continuous mapping and g: (Y, Hz2) — (Z, u3) is a p-

continuous mapping then g ° f: (X, u1) — (Z, Ma) is a p-pGa-continuous mapping.

Proof: Let V be any p-closed set in (Z, ps). Since g is a p-continuous mapping, g (V) is a p-closed set in
(Y, Wo). Since f is a p-BGa-continuous mapping, (g ° H)* (V) = f 1 (g ™ (V)) is a p-BGaCSin (X, H).

Therefore g ° fis a u-pGa-continuous mapping.

Theorem 3.12: If f: (X, 1) — (Y, wp) is a p-continuous mapping and g: (Y, H2) — (Z, us) is a p-continuous
mapping then g ° f: (X, p1) — (Z, u3) is a p-pGa-continuous mapping.
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Proof: Let V be any p-closed set in (Z, ps). Since g is a p-continuous mapping, g (V) is a p-closed set in
(Y, Ho). Since f is a p-continuous mapping, (g ° f) * (V) = f * (g (V)) is a p-closed set in (X, p1). Since
every pi-closed set is ap-pGaCS, (g © ) * (V) is apu-pGaCS. Therefore g © fis a p-pGa-continuous mapping.

Theorem 3.13: If f: (X, p1) — (Y, wp) is a p-a-continuous mapping and g: (Y, H2) — (Z, u3) is a p-

continuous mapping then g © f: (X, u1) — (Z, us) is a p-pGa-continuous mapping.

Proof: Let V be any p-closed set in (Z, ps). Since g is a p-continuous mapping g ™ (V) is a p-closed in (Y,
Ho). Since f is a p-a-continuous mapping, (g ° f) * (V) = f (g * (V)) is a p-o-closed in (X, p1). Since every
p-o-closed set is ap-BGaCs, (g ° ) * (V) is a p-pGaCSin (X, H1). Therefore g o f is a u-pGa-continuous
mapping.

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

In this section we have introduced almost p-p-generalized a-continuous mappings in generalized

topological spaces and studied some of their basic properties.

Definition 4.1: A mapping f: (X, 1) — (Y, M) is called an almost p-p-generalized a-
continuous mapping (brieflyalmost p-pGa-continuous) if f * (A)is a p-B-generalized o-closed set (briefly p-

BGaCS) in (X, M) for eachp-regular closed set A in (Y, Wy).

Example 4.2: Let X = Y = {a, b, c} with w,= {@, {a}, {b}, {a, b}, X} and p, = {@, {c},
{a, b}, Y} Let f: (X, n1) — (Y, H2) be a mapping defined by f(a) = a, f(b) = b, f(c) = ¢. Now,u-BO(X) = {Q,
{a}, {b}, {a, b}, {b, c}, {a, c}, X}.Let A = {c}, then A is a p-regular closed set in (Y, ). Then f *({c}) is
M-BGaCSin (X, K1). Hence f is an almost p-pGa-continuous mapping.

Theorem 4.3: Every almost p-continuous mapping is an almost p-pGa-continuous mapping but not

conversely in general.

Proof: Let f: (X, p1) — (Y, H2) be an almost p-continuous mapping. Let A be a p-regular closed set in (Y,
Ho). Since f is an almost p-continuous mapping, f ™ (A) is a p-closed set in (X, p1). Since every p-closed set
is a p-pGaCS, f (A) is a p-pGaCs in (X, py). Hence f is an almost p-pGa-continuous mapping.

Example 4.4: Let X =Y ={a, b, ¢, d} with p, = {d, {a}, {c}, {a, c}, X} and u, = {9, {a, b}, {a, b, c}, Y}.
Let f: (X, 1) — (Y, H2) be a mapping defined by f(a) = a, f(b) = b, f(c) = c. Now,u-pO(X) = {9, {a}, {a, b},
{a, c}, X}.Let A = {b}, then A is a p-regular closed set in (Y, p). Then f * (A) is ap-BGaCS, but not p-
closed as c,(f (A)) = cu({b}) = {b, ¢} # F*(A) in (X, W1). Hence f is an almost p-BGa-continuous mapping,
but not an almost p-continuous mapping.
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Theorem 4.5: Every almost p-a-continuous mapping is an almost p-pGa-continuous mapping in general.

Proof: Let f: (X, 1) — (Y, H2) be an almost p-a-continuous mapping. Let A be any p-regular closed set in
(Y, Wy). Since f is an almost p-a-continuous mapping, f *(A) is a p-a-closed set in (X, p1). Since every p-o-
closed set is au-pGaCS, f * (A) is a p-p-generalized a-closed set in (X, Hy). Hence f is an almost p-pGa-

continuous mapping.
Remark 4.6: An almost p-pre-continuous mapping is not an almost p-BGa-continuous in general.

Example 4.7: Let X =Y = {a, b, c} with i, = {@, {a, b}, X} and p, = {9, {a}, {b, c}, Y}. Let f: (X, H1)
—(Y, H2) be a mapping defined by f(a) = a, f(b) = b, f(c) = c. Now,pu-pO(X) = {Q, {a}, {b}, {a, b}, {b, c},
{a, c}, X}.Let A = {a}, then A is a p-regular closed set in (Y, H2). Then f *(A) is a p-pre closed set as
cu(in(FH(A)))= cu(iy({a})) = @ < F1(A), but not u-pGaCs as acy(f ' (A)) = X & U = {a, b} in (X, py). Hence

f is an almost p-pre-continuous, but not an almost p-pGa-continuous mapping.
Remark 4.8: An almost p-B-continuous mapping is not an almost p-pGa-continuous mapping in general.

Example 4.9: Let X =Y = {a, b, c} with p; = {d, {a, b}, X} and p, = {9, {a}, {b, c}, Y}. Letf: (X, p1) —
(Y, U2) be a mapping defined by f(a) = a, f(b) = b, f(c) = c.

Now, u-BO(X) = {0, {a}, {b}, {a, b}, {b, c}, {a, c}, X}. Let A = {a}, then A is a p-regular closed set in (Y,
Hz). Then f (A) is a p-p-closed set as i, (c,(iu(f *(A)))) =iu(c (iu({a}))) = @ <f (A), but not a p-pGaCs as
acy(f 1(A) =X & U = {a, b} in (X, ). Hence f is an almost pi-B-continuous mapping, but not an almost -
BGa-continuous mapping.

In the following diagram, we have provided the relation between various types of almost p-

continuous mappings.

almost p-
continuous

|

almojc,t - o- , almost p-pGa- aImo_st p-B-
continuous continuous continuous

jt

almost p-pre-
continuous
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Theorem 4.10: A mapping f: (X, 1) — (Y, H2) is an almost p-pGa-continuous mapping if and only if the
inverse image of every p-regular open set in (Y, W) is H-BGaOS in (X, Hy).

Proof:Necessity: Let U be a p-regular open set in (Y, H2). Then Y-U is p-regular closed in (Y,
Ho). Since f is an almostp-BGa-continuous mapping,f ™ (Y-U) = X - f }(U) is a p-BGaCS in (X, ps). Hence f
(V) isa p-pGaOs in (X, p).

Sufficiency:Let V be any p-regular closed set in (Y, o). Then Y-V is a p-regular open in (Y, W2). By
hypothesis, f *(Y-V) = X - f }(V) is ap-pGaOS in (X, p1) which implies that f (V) is a p-pGaCS in (X,
M1). Hence f is an almost p-BGa-continuous mapping.

Theorem 4.11: If f: (X, p1) — (Y, u) is a p-continuous mapping and g: (Y, H2) — (Z, u3) is an almost p-

continuous mapping then g ° f: (X, p1) — (Z, p3) is an almost p-pGa-continuous mapping.

Proof: Let V be any p-regular closed set in (Z, (3). Since g is an almost p-continuous mapping, g H(Vv)
is a p-closed set in (Y, py). Since f is p-continuous, (g ° f) * (V) = f (g (V) is a p-closed set in (X, py).
Since every p-closed set is au-pGaCs, (g ° ) (V) is a p-pGaCS in (X, p). Therefore g © f is an almost p-
BGa-continuous mapping.

Theorem 4.12: If f: (X, p1) — (Y, p2) is a p-a-continuous mapping and g: (Y, M2) — (Z, ps) is an almost p-
continuous mapping then g ° f: (X, u1) — (Z, us) is an almost p-BGa-continuous mapping.

Proof: Let V be any p-regular closed set in (Z, ). Since g is almost p-continuous, g (V) is p-closed in (Y,
Ho). Since f is p-a-continuous, (g ° ) * (V) = f (g * (V)) is p-o-closed in (X, pi1). Since every p-o-closed
set is au-pGaCS, (g o ) * (V) is au-pGaCS. Therefore g ° f is an almost p=-BGa-continuous mapping.
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