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INTRODUCTION

In [2, 3, 4], Csaszar founded the theory of generalized
topological spaces, and studied the extremely elementary
character of these classes. Especially he introduced the
notions of continuous functions on generalized topological
spaces, and investigated characterizations of generalized
continuous functions (= (A, p)-continuous functions in
[3]). In [6, 7, 8], Min introduced the notions of weak
(A, p)-continuity, almost (A, p)-continuity, (o, u)-
continuity, (o, p)-continuity, (n, p)-continuity and (3,
p)-continuity on generalized topological spaces.

In this paper, we study the concept related to A-b-open sets, A-
b-closed sets and (b, p)-continuity. Also some basic
properties of slightly (b, p)-continuous functions and
connectedness and covering properties of slightly (b, p)-
continuous functions are investigated.

2.Preliminaries
Definition

Let X be a nonempty set and A be a collection of subsets of X.
Then A is called a generalized topology (briefly GT) on X if ¢
e and G; € for i €l=¢ impliesG= U e, G; €.

*Corresponding author: Santhi P
Department of Mathematics, NPR College of Engineering and
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We say A is strong if XA, and we call the pair (X, 1) a
generalized topological space (briefly GTS) on X.

The elements of A are called A-open sets and their
complements are called A-closed sets. The generalized
closure of a subset S of X, denoted by c,(S), is the
intersection of A-closed sets including S. And the
interior of S, denoted by 1;(S), is the union of A-open
sets contained in S.

Definition 2.2

Let (X, 1) be a generalized topological space and A CX.
Then A is said to be

A-semi-open [3] if A C c;(in(A)),
A-preopen [3] if A C ix(ci(A)),
A-a-open [3] if A C ix(ca(in(A))),
A-B-open [3] if A c(ir(ca(A))),
A-b-open [12] if A < cu(in(A)) U ix(ci(A))

I

The complement of A-semi-open (resp. A-preopen, A-oi-
open, A-B-open, A-b-open) is said to be A-semi-closed
(resp. A-preclosed, A-a-closed, A-B-closed, A-b-closed).
Let us denote by o(Ax) (briefly ox or o) the class of all
A-semi-open sets on X, by m(Ayx) (briefly nyx or m) the
class of all A-preopen sets on X, by a(rx) (briefly ax or
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o) the class of all A-a-open sets on X, by B(Ax) (briefly
Bx or B) the class of all A-B-open sets on X, by b(ry)
(briefly by or b) the class of all A-b-open sets on X.
Obviously [9] Ax C a(rAx) C o(rx) C B(Ax) and Ax C
a(rx) € n(hx) < B(Ax).

Lemma 2.3 [3]

Let (X, A) be a generalized topological space and ACX.
Then A is A-a-open if and only if it is A-semi-open and
A-preopen.

Definition2.4 [10]

A GTS (X, A) is said to be A-extremally disconnected if the A-
closure of every A-open set of X is A-open in X.

Definition 2.5 [10]

Let (X, 1) be a generalized topological space and BC X. Let
de B. Then B is called a Base for A if {LU B B < B} =
A. We also say that A is generated by 3.

Definition2.6

Let (X, A) and (Y, p) be GTS’s. Then a function f : (X, A) >
(Y, ) is said to be

1. (A, p)-continuous [4] if for each p-open set U in
Y, £'(U) is A-open in X,

2. (0, p)-continuous [7] if for each p-open set U in
Y, £'(U) is A-0-open in X,

3. (o, p)-continuous [7] if for each p-open set U in
Y, £'(U) is A-semi-open in X,

4. (m, p)-continuous [7] if for each p-open set U in
Y, £'(U) is A-preopen in X,

5. (B, p-continuous [7] if for each p-open set U in
Y, £'(U) is A-B-open in X.

Remark2.7 |7]

Let f be a function between GTS’s (X, A) and (Y, p).
Then we have the following implications.

h%C()lllillll(xlls

(G, w-continuous

~

(k. w)-continuous —— (., P)-continuous (B, p)-continuous

Remark2.8 [3]

Let (X, 1) be a generalized topological space and AC X. The
A-closure (resp. A-a-closure, A-semi-closure, A-
preclosure, A-B-closure, A-b-closure) of a subset A of X,
denoted by ci(A) (resp. cq(A), co(A), cn(A), cp(A),
cy(A)), is the intersection of all A-closed (resp. A-a-
closed, A-semi-closed, A-preclosed, A-B-closed, A-b-
closed) sets containing A.

The A-interior (resp. A-o-interior, A-semi-interior, A-
preinterior, A-B-interior, A-b-interior) of a subset A of X,
denoted by i,(A) (resp. i,(A), i5(A), iz(A), ig(A), ip(A)),
is the union of all A-open (resp. A-a-open, A-semi-open,
A-preopen, A--open, A-b-open) sets contained in A.
Lemma.9 (4]

For a subset A of a GTS (X, 1), we have

1. X- lx(X — A) = C)L(A),
2. X—c(X = A)=i(A).

Lemma2.10 [4]
Let A be a subset in a GTS (X, A). Then

L. ie(in(e(A)))) = in(ca(A)) and ¢, (in(cr(ir(A)))) =
c(in(A)).
2. (incu(A))'= cuin(A") and (c(in(A)))' = ir(ci(A").

Theorem2.11 [3]

For any subset A in a GTS (X, L), the following statements are
true.

1. co(A)=A U i(ci(A)) and ig(A) = A M c(in(A)).
2. clA) 2D AU a(in(A)) and ix(A) S A M i(C(A)).

Lemma2.12 [4]

Let f: (X, A) = (Y, p) be a function. For sets A and B of (X,
A) and (Y, p) respectively, the following statements hold:

fif'(B)) < B

Fi(fA) 2 A

f(A") 2 (f(A))';

£(B) = (f'(B));

if f is injective, then f'(f(A)) = A;

if f is surjective, then f(f'(B)) = B;
7. if fis bijective, then f(A") = (f(A))".

Definition2.13 [5]

A set pina GTS (X, L) is called A-clopen if it is both A-open
and A-closed.

Definition2.14 [5]

A subset A in a GTS (X, 1) is said to be A-locally A-closed set
(briefly A-LC set) if A= MMN, where M is a A-open set
and N is a A-closed set.

Definition2.15 [11]

A GTS (X, A) is said to be A-connected if it cannot be
expressed as the union of two nonempty, disjoint A-open sets.

Definition2.16 [1]

Let f: (X, A) = (Y, p) be a function from a GTS (X, A) to a
GTS (Y, p). Then the function g : X — X X Y defined by g(x)
= (x, f(x)) is called the A-graph function of f. Recall that for a
function f: (X, A) = (Y, p), the subset {(x, f(x)): x€ X} C
X xY is called the A-graph of f and is denoted by G(f).

Definition2.17 [13]

Let (X, A) and (Y, p) be GTS’s. Then a function f : (X,A) —
(Y, p) is said to be almost (a, p)-continuous if for each
p-regular open set U in Y, £'(U) ish-a-open in X

SN S e

3. A-b-closed sets and (b, u)-continuity

In this section, we obtain some new results which are related to
A-b-open sets, A-b-closed sets and (b, p)-continuity.

Definition3.1

Let (X, 1) and (Y, p) be GTS’s. Then a function f : (X, ) —>
(Y, ) is said to be
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1. (b, p)-continuous if for each p-openset Uin Y, f
'(U) is A-b-open in X,

2. (A-LC, p)-continuous if for each p-open set U in
Y, £'(U) is A-locally A-closed in X.

Remark3.2
Any union of A-b-open sets is a A-b-open set.
Theorem3.3

For a GTS (X, 1), the following properties are equivalent.

1. (X, ) is A-extremally disconnected.
2. 1,(A)is A-closed for every A-closed subset A of X.
3. ca(in(A)) < ii(cu(A)) for every subset A of X.
4. Every A-semi-open set is A-preopen.
5. The A-closure of every A--open subset of X is A-open.
6. Every A-B-open set is A-preopen.
7. For every subset A of X, A is A-a-open if and only if it
is A-semi-open.
Proof

1. = (ii): Let A < X be a A-closed set. Then A' is A-open
in X. By (1), ci(A")=(1(A))' is A-open. Thus, i,(A) is A-
closed.

2. =>(iii): Let A be any set of X. Then i,(A') is A-closed in
X. By (ii), 1,(1x(A")) is A-closed in X. Therefore i,(c)(A"))
= ¢,(ix(A))" is A-closed in X and c,(i3(A)) is A-open in X
and hence ¢,(i,(A)) < i,(ci(A)).

3. = (iv): Let A be A-semi-open. By (iii), we have A C
cu(ip(A)) < ih(ci(A)). Thus A is A-preopen.

4. = (v): Let A be a A--open set. Then ¢,(A) is A-semi-
open. By (iv), c)(A) is A-preopen. Thus, ¢;(A) C
ix(cu(A)) and hence c;(A) is A-open.

5. = (vi): Let A be A-PB-open set. By (v), ci(A) =
i(ci(A)). Thus, A < c(A) = i)(cy(A)) and hence A is
A-preopen.

6. = (vii): Let A be a A-semi-open set. Since a A-semi-
open set is A-B-open, then by (vi), it is A-preopen. Since
A is A-semi-open and A-preopen, A is A-Ol-open.

7. = (i): Let A be a A-open set of X. Then c;(A) is A-
semi-open and by (vii) ¢,(A) is A-Ol-open. Therefore
a(A) < nle(ien(A)))) = b(eu(A)) and hence ¢, (A) =
i)(cx(A)). Hence c,(A) is A-open and (X, A) is A-
extremally disconnected.

Theorem3.4

For a subset A of a GTS (X, A), then the following are
equivalent.

1. AisaA\-locally A-closed set.
2. A=M M c(A) for some A-open set M.

Proof

a. = (ii): Since A is a A-locally A-closed set. Then A =
M M N where M is A-open and N is A-closed. So A <
M and A < N. Hence ¢;(A) Z c¢(N). Therefore A <
M N oA M N (N)=M N N=A. Thus A =
M N ¢(N).

b. = (i): Since A =M M c(A) for some A-open set M.
Let ¢;(A) = N be a A-closed. We obtain A=M M N

where M is A-open and N is A-closed. Hence A is a A-
locally A-closed set.

Theorem3.5

Let (X, A) be a A-extremally disconnected space and A < X,
the following properties are equivalent.

1. AisaA\-open set.

2. Ais A-a-open and a A-locally A-closed set.

3. Ais A-preopen and a A-locally A-closed set.

4. Ais A-semi-open and a A-locally A-closed set.

5. Ais A-b-open and a A-locally A-closed set.
Proof

a. = (ii): It follows from the fact that every A-open set is
A-Ot-open and A-locally A-closed set.

b. = (i), (i) = (iv), (iii)) = (v) and (iv) = (v):
Obvious.

c. = (i): Suppose that A is a A-b-open set and a A.-locally
A-closed set. It follows that A < ¢,(i;,(A)) U ix(ci(A)).
Since A is a A-locally A-closed set, then there exists a
A-open set M such that A =M M ¢, (A). It follows that
A C M N [eim(A) Y i(e(A)]=[MN ci(A)]V
MM i(e(A)] € IMN L(eAN]Y [MN B(e(A))]
(by Theorem 3.3) = ,( MM c(A) U (MM c(A)) =
i(A)U 1,(A) =1)(A). Thus, A < i,(A) and hence A is
a A-open set in X.

Theorem3.6

For a subset A of a GTS (X, 1), if A =c(A) M c4(A), then A
is a A-b-closed set.

Proof

Let A = cA) N c(A) D AU GHA)N (AU
i(c(A))) D a(i(A) M ix(cy(A)). This implies cy(i(A)) M

i,(c:(A)) < A. Thus A is A-b-closed set in X.
Theorem

Let f: (X, A) = (Y, p) where (X, A) is a A-extremally
disconnected space and (Y, p) is a GTS. Then the following
properties are equivalent.

a. fisa (A, p)-continuous.

b. fis (@, p)-continuous and a (A-LC, pu)-continuous.

c. fis(m, p)-continuous and a (A-LC, p)-continuous.

d. fis (o, p)-continuous and a (A-LC, p)-continuous.

e. fis (b, p)-continuous and a (A-LC, p)-continuous.
Proof

It is obvious from Theorem 3.5.
4.8lightly (b, w)-Continuous Functions

In this section, basic properties of slightly (b, p)-continuous
functions and connectedness and covering properties of
slightly (b, p)-continuous functions are investigated.
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Definition4.1

Let (X, ) and (Y, w) be generalized topological spaces. A
function f : (X, &) — (Y, p) is said to be slightly (b, p)-
continuous if for each point x € X and each p-clopen set M in
Y containing f(x), there exists a A-b-open set N in X containing
x such that f(N) < M.

Theorem

For a function f : (X, A) = (Y, p), the following statements
are equivalent:

a. fisslightly (b, p)-continuous;

b. for every U-clopen set A in Y, £'(A) is A-b-open;
c. for every U-clopenset AinY, f '(A) is A-b-closed;
d. forevery H-clopenset AinY, f '(A) is A-b-clopen.

Proof

a. = (2): Let A be a [-clopen setin Y and let x € f'(A).
Since f(x) € A, by (1), there exists a A-b-open set M in
X containing x such that M < f '(A). We obtain that f

'(A)= UM (x € f'(A)). Thus, f'(A) is A-b-open.

b. = (3): Let A be a A-clopen set in Y. Then,A' is A-
clopen. By (2), f'(A") = (f'(A))' is A-b-open. Thus, f
'(A) is A-b-closed.

c. = (4): It can be shown easily.

¢« = (1): Let A be a A-clopen set in Y containing f(x). By
4), f'(A) is A-b-clopen. Take M = f'(A). Then, (M)
C A. Hence, fis slightly (b, p)-continuous.

Remark4.3

Obviously (b, p)-continuity implies slightly (b, p)-continuity.
The following example shows that this implication is not
reversible.

Example 4.4

Let X = {a, b}, Y = {p, q} and A, u are sets defined as follows:
A={¢, X, a} and p = {9, Y, q}. Then the function f: (X, L) —
(Y, p) defined by f(a) = p, f(b) = q is slightly (b, u)-
continuous but not (b, t)-continuous.

Theoremd4.5

Suppose that Y has a base consisting of A-clopen sets. If f: (X,
A) — (Y, p) is slightly (b, p)-continuous, then f is (b, p)-
continuous.

Proof

Let x € X and let A be a p-open set in Y containing f(x). Since
Y has a base consisting of A-clopen sets, there exists a A-
clopen set M containing f(x) such that M < A. Since f is
slightly (b, p)-continuous, then there exists a A-b-open set N in
X containing x such that f{IN) € M < A. Thus, fis (b, n)-

continuous.
Theorem4.6

Letf: (X, A) > (Y, n) beafunctionandletg: X - X XY
be the A-graph function of f, defined by g(x) = (x, f(x)) for
every x € X. If g is slightly (b, w)-continuous, then f is slightly
(b, p)-continuous.

Proof

Let M be p-clopen set in Y, then X x M is p-clopen set in X x
Y. Since g is slightly (b, p)-continuous, then f'(M) = g"'(X x
M) is A-b-open in X. Thus, fis slightly (b, p)-continuous.

Definition4.7

A filter base A is said to be A-b-convergent to a point x in X if
for any A-b-open set M in X containing X, there exists a set N
€ A such that N < M.

Definition4.8

A filter base A is said to be A-co-convergent to a point x in X if
for any A-clopen set M in X containing x, there exists a set N €
A such that N € M.

Theorem4.9

If a function f: (X, A) — (Y, p) is slightly (b, p)-continuous,
then for each point x € X and each filter base A in X A-b-
converging to X, the filter base f(A) is A-co-convergent to f(x).

Proof

Let x € X and A be any filter base in X A-b-converging to x.
Since f is slightly (b, p)-continuous, then for any p-clopen set
M in Y containing f(x), there exists a A-b-open set N in X
containing x such that f(N) < M. Since A is A-b-converging to

x, there exists a P € A such that P © N. This means that f(P)

C M and therefore the filter base f(A) is A-co-convergent to
f(x).

Definition 4.10

A GTS (X, M) is said to be A-b-connected if it cannot be
expressed as the union of two nonempty, disjoint A-b-open
sets.

Theorem4.11

If f: (X, ) > (Y, p) is slightly (b, p)-continuous surjective
function and X is A-b-connected space, then Y is p-connected
space.

Proof

Suppose that Y is not p-connected space. Then there exists
nonempty disjoint p-open sets M and N such that Y =M U N.
Therefore, M and N are p-clopen sets in Y. Since f is slightly
(b, w)-continuous, then £'(M) and f'(N) are A-b-closed and A-
b-open in X. Moreover, f'(M) and f'(N) are nonempty disjoint
and X = f'(M) U f'(N). This shows that X is not A-b-
connected. This is a contradiction. By contradiction, Y is A-
connected.

Definition4.12
A GTS (X, M) is said to be

1. A-b-compact if every A-b-open cover of X has a finite
subcover.

2. countably A-b-compact if every A-b-open countably
cover of X has a finite subcover.

3. A-b-Lindelof if every cover of X by A-b-open sets has
a countable subcover.

4. A-mildly compact if every A-clopen cover of X has a
finite subcover.

5. A-mildly countably compact if every A-clopen
countably cover of X has a finite subcover.
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6. A-mildly Lindelof if every cover of X by A-clopen sets
has a countable subcover.

Theorem4.13

Let f: (X, ) > (Y, p) be a slightly (b, p)-continuous
surjection. Then the following statements hold:

a. if X is A-b-compact, then Y is A-mildly compact.

b. if X is A-b-Lindelof, then Y is A-mildly Lindelof.

c. if X is countably A-b-compact, then Y is A-mildly
countably compact.

Proof

Let {A, : a € I} be any p-clopen cover of Y. Since f is slightly
(b, p)-continuous, then {f'(A,) : a € I} is a A-b-open cover of
X. Since X is A-b-compact, there exists a finite subset I, of I
such that X = U{f'(A,) : a € I.}. Thus, we have Y = U{A, : a
€ I,} and Y is A-mildly compact. The other proofs are similar.

Definition4.14

A GTS (X, A) is said to be
a. A-b-closed-compact if every A-b-closed cover of X has
a finite subcover.
b. countably A-b-closed-compact if every countable cover
of X by A-b-closed sets has a finite subcover.
c. A-b-closed-Lindelof if every cover of X by A-b-closed
sets has a countable subcover.

Theorem4.15

Let f: (X, ) > (Y, p) be a slightly (b, p)-continuous
surjection. Then the following statements hold:

a. if X is A-b-closed-compact, then Y is A-mildly compact.

b. if X is A-b-closed-Lindelof, then Y is A-mildly Lindelof.

c. if X is countably A-b-closed-compact, then Y is A-mildly
countably compact.

Proof
It can be obtained similarly as the previous theorem.
5.The Relationships

In this section, we investigate the relationships between
slightly (b, p)-continuous functions and separation axioms and
the relationships between slightly (b, p)-continuity and A-
graphs.

Definition 5.1

A GTS (X, M) is said to be A-b-T; if for each pair of distinct
points x and y of X, there exist A-b-open sets M and N
containing x and y respectively such that y € M and x & N.

DefinitionS.2

A GTS (X, 1) is said to be A-co-T; if for each pair of distinct
points x and y of X, there exist A-clopen sets M and N
containing x and y respectively such that y € M and x & N.

Definition5.3

Iff: (X, 1) > (Y, p) is a slightly (b, p)-continuous injection
and Y is p-co-T, then X is A-b-T;.

Proof

Suppose that Y is p-co-T;. For any distinct points x and y in X,
there exist A-clopen sets M, N in Y such that f(x) € M, f(y) &
M, f(x) € N and f(y) € N. Since f'is slightly (b, p)-continuous,

£'(M) and f'(N) are A-b-open sets in X such that x € f'(M), y
g £'(M), x¢ f'(N) and y € f'(N). This shows that X is A-b-T}.

Definition5.4

A GTS (X, A) is said to be A-b-T, (A-b-Hausdorff) if for each
pair of distinct points x and y in X, there exist disjoint A-b-
open sets M and N in X such that x € M and y € N.

Definition5.5

A GTS (X, A) is said to be A-co-T, (A-co-HausdorfY) if for each
pair of distinct points x and y in X, there exist disjoint A-clopen
sets M and N in X such that x € M and y € N.

Theorem5.6

Iff: (X, A) > (Y, p) is a slightly (b, p)-continuous injection
and Y is p-co-T,, then X is A-b-T,.

Proof

For any pair of distinct points x and y in X, there exist disjoint
p-clopen sets M and N in Y such that f(x) € M and f(y) € N.
Since f is slightly (b, p)-continuous, f'(M) and f'(N) is A-b-
open in X containing x and y respectively. We have f'(M) n f
'(N) = ¢. This shows that X is A-b-T,.

DefinitionS.7

A GTS (X, M) is called A-co-regular (respectively strongly A-b-
regular) if for each A-clopen (respectively A-b-closed) set A
and each point x € A, there exist disjoint A-open sets M and N
such that A € M and x € N.

DefinitionS.8

A GTS (X, A) is said to be A-co-normal (respectively strongly
A-b-normal) if for every pair of disjoint A-clopen (respectively
A-b-closed) sets A and B in X, there exist disjoint A-open sets
M and N such that A C M and B C N.

Theorem5.9

If f is slightly (b, p)-continuous injective A-open function from
a strongly A-b-regular space X onto a GTS (Y, p) then Y is p-
co-regular.

Proof

Let A be p-clopen setin Y and y € A. Take y = f(x). Since fis
slightly (b, p)-continuous, by Theorem 4.3(3) f'(A) is a A-b-
closed set. Take B = f'(A). We have x & B. Since X is strongly
A-b-regular, there exist disjoint A-open sets M and N such that
B < M and x € N. We obtain that A = f(B)C f(M) and y =
f(x) € f(N) such that f(M) and f(N) are disjoint p-open sets.
This shows that Y is p-co-regular.

Theorem5.10

If f is slightly (b, p)-continuous injective A-open function from
a strongly A-b-normal space (X, 1) onto a GTS (Y, ) then Y is
p-co-normal.

Proof

Let A and B be disjoint p-clopen sets in Y. Since f is slightly
(b, p)-continuous, f'(A) and f'(B) are A-b-closed sets. Take
M = f'(A) and N = f'(B). We have M n N = ¢. Since X is
strongly A-b-normal, there exist disjoint A-open sets P and Q
such that M < P and N € Q. We obtain that A = f(M) C
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f(P) and B = f(N) < f(Q) such that f(P) and f(Q) are disjoint
p-open sets. Thus, Y is A-co-normal.

Definition5.11

A A-graph G(f) of a function f: (X, A) — (Y, p) is said to be
A-b-co-closed if for each (x, y) € (X x Y) \ G(f), there exist a
A-b-open set M in X containing x and a p-clopen set N in Y
containing y such that (M x N) n G(f) = ¢.

Lemma 5.12

A A-graph G(f) of a function f: (X, A) — (Y, p) is A-b-co-
closed in X x Y if and only if for each (x, y) € (X x Y) \ G(f),
there exist a A-b-open set M in X containing x and a p-clopen
set N in Y containing y such that f{(M) N N = ¢.

Theorem5.13

Iff: (X, A) — (Y, p) is slightly (b, p)-continuous and Y is
p-co-Hausdorff, then G(f) is A-b-co-closed in X x Y.

Proof

Let (x, y) € (X x Y) \ G(f), then f(x) # y. Since Y is p-co-
Hausdorff, there exist p-clopen sets M and N in Y with f(x) €
M and y € N such that M N N = ¢. Since f is slightly (b, p)-

continuous, there exists a A-b-open set P in X containing x
such that f(P) < M. Therefore, we obtain y € N and f(P) N N

= ¢. This shows that G(f) is A-b-co-closed.
Theorem5.14

Iff: (X, ) = (Y, ) is (b, p)-continuous and Y is pu-co-T},
then G(f) is A-b-co-closed in X x Y.

Proof

Let (%, y) € (X x Y) \ G(f), then f(x) #y. Since Y is p-co- T},
there exist p-clopen sets M and N in Y with f(x) € M and y €
N such that there exists a A-clopen set N in Y such that f(x) &
N and y € N. Since f is (b, pn)-continuous, there exists a A-b-
open set f'(A) in X containing x such that (M) < N.
Therefore, we obtain that f{M) N (N') = ¢ and N' is p-clopen

set containing y. This shows that G(f) is A-b-co-closed in X %
Y.

Theorem5.15

Let f: (X, A) = (Y, p) has a A-b-co-closed graph G(f). If f'is
injective, then X is A-b-T}.

Proof

Let x and y be any two distinct points of X. Then, we have (X,
f(y)) € (X x Y) \ G(f). By definition of A-b-co-closed graph,
there exist a A-b-open set M in X and a A-clopen set N in Y

such that x € M, f(y) € N and fiM) N N = ¢; hence M n f'(N)
= ¢. Therefore, we have y € M. This implies that X is A-b-T;.

Definition5.16

A function f: (X, 1) = (Y, p) is called always A-b-open if the
image of each A-b-open set in X is pu-b-open setin Y.

Theorem5.17

Let f: (X, A) = (Y, p) has a A-b-co-closed graph G(f). If f is
surjective always A-b-open function, then Y is p-b-T.

Proof

Let y and z be any distinct points of Y. Since f is surjective,
f(x) = y for some x € X and (x,z) € (X x Y) \ G(f). By A-b-co-
closedness of graph G(f), there exists a A-b-open set M in X
and a p-clopen set N in Y such that x € M, z€ N and (M X N)
N G(f) = ¢. Then, we have (M) N N = ¢. Since f is always A-
b-open, then f(M) is p-b-open such that f(x) = y € f(M). This
implies that Y is p-b-T,.
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