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Abstract. This paper is concerned with the concept of weakly (71, 72)-continuous functions. Fur-
thermore, several characterizations and some properties of almost weakly (71, 72)-continuous func-
tions are investigated.
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1. Introduction

Topology as a field of mathematics is concerned with all questions directly or indirectly
related to continuity. Semi-open sets [25], preopen sets [26], a-open sets [27] and [S-open
sets [20] play an important role in the researching of generalizations of continuity in topo-
logical spaces. By using these sets many authors introduced and studied various types
of weak forms of continuity for functions. Levine [24] introduced the concept of weakly
continuous functions in topological spaces. Husain [21] introduced the concept of almost
continuous functions. Viriyapong and Boonpok [36] investigated some characterizations
of (A, sp)-continuous functions by utilizing the notions of (A, sp)-open sets and (A, sp)-
closed sets due to Boonpok and Khampakdee [8]. Dungthaisong et al. [19] introduced and
studied the concept of g(;, n)-continuous functions. Duangphui et al. [18] introduced and
investigated the notion of almost (u, x/)™™-continuous functions. Furthermore, several
characterizations of almost (A, p)-continuous functions, strongly #(A, p)-continuous func-
tions, almost strongly 6(A, p)-continuous functions, #(A, p)-continuous functions, weakly
(A, b)-continuous functions, 6(%)-precontinuous functions, (A, p(x))-continuous functions,
*-continuous functions, 6-.#-continuous functions, almost (g, m)-continuous functions,
pairwise almost M-continuous functions, (71,72)-continuous functions, almost (7,72)-
continuous functions and weakly (71, 72)-continuous functions were presented in [33], [34],
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[9], [31], [12], [7], [5], [6], [3], [1], [2], [13], [11] and [10], respectively. Kong-ied et al. [23]
introduced and investigated the concept of almost quasi (71, 72)-continuous functions. Chi-
angpradit et al. [16] introduced and studied the notion of weakly quasi (71, 72)-continuous
functions. Prachanpol et al. [30] introduced and investigated the concepts of almost
d(71, T2)-continuous functions and weakly (71, 72)-continuous functions. Jankovié [22] de-
fined almost weakly continuous functions as a generalization of both weakly continuous
functions due to Levine [25] and almost continuous functions in the sense of Husain [21].
Noiri and Popa [28, 29] investigated further characterizations of almost weakly continuous
functions. In this paper, we introduce the notion of almost weakly (71, 72)-continuous func-
tions. We also investigate several characterizations of almost weakly (71, 72)-continuous
functions.

2. Preliminaries

Throughout the present paper, spaces (X, 71,72) and (Y, 01,02) (or simply X and
Y') always mean bitopological spaces on which no separation axioms are assumed unless
explicitly stated. Let A be a subset of a bitopological space (X, 71, 72). The closure of A
and the interior of A with respect to 7; are denoted by 7;-Cl(A) and 7;-Int(A), respectively,
for i = 1,2. A subset A of a bitopological space (X, 7i,72) is called Ti72-closed [14]
if A = 11-Cl(72-Cl(A)). The complement of a 737o-closed set is called 7175-0open. The
intersection of all 7379-closed sets of X containing A is called the 71 7m5-closure [14] of A
and is denoted by 7172-C1(A). The union of all 7172-open sets of X contained in A is called
the 1 mo-interior [14] of A and is denoted by 7172-Int(A).

Lemma 1. [14] Let A and B be subsets of a bitopological space (X, T1,72). For the T172-
closure, the following properties hold:

(1) A C 119-Cl(A) and T112-Cl(T172-Cl(A)) = 1y72-CI(A).
(2) If A C B, then Ti12-Cl(A) C y12-Cl(B).

(8) T112-Cl(A) is Ti12-closed.

(4) A is Ti1o-closed if and only if A = 11712-CIl(A).

(5) mime-Cl(X — A) = X — mime-Int(A).

Lemma 2. For a subset A of a bitopological space (X, T1,72), the following properties
hold:

(1) mime-Cl(A) NV C 1im2-CANYV) for every Tima-open set V of X;
(2) mima-Int(AU F) C mi7o-Int(A) U F for every Tima-closed set F of X.

A subset A of a bitopological space (X, 11, 72) is called (71, 72)r-open [35] (resp. (11, 72)s-
open [4], (11, m2)p-open [4], (11,72)B-open [4]) if A = mimo-Int(r72-CI(A)) (resp. A C
T172-Cl(1172-Int (A)), A C 1i7o-Int(1172-Cl(A)), A C 7179-Cl(1172-Int(7172-Cl(A)))). The
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complement of a (71, 72)r-open (resp. (71, 72)s-open, (71, 72)p-open, (71, 72)B-open) set is
called (11, m2)r-closed (resp. (71, 72)s-closed, (11, T2)p-closed, (11, T2)B-closed). A subset A
of a bitopological space (X, 71, 72) is said to be a(11,72)-open [37]. The complement of
an a(7y, T2)-open set is said to be a(11,m)-closed. Let A be a subset of a bitopological
space (X, 71, 72). The intersection of all (71, 72)p-closed sets of X containing A is called the
(11, 72)p-closure of A and is denoted by (71, 72)-pCl(A). The union of all (71, 72)p-open sets
of X contained in A is called the (71, 72)p-interior of A and is denoted by (71, 72)-pInt(A).

Lemma 3. For a subset A of a bitopological space (X, T1,72), the following properties
hold:

(1) (11,72)-pCl(A) = T172-Cl(Ty72-Int(A)) U A [36];
(2) (11, 72)-pInt(A) = mymo-Int(T172-Cl(A)) N A.

Let A be a subset of a bitopological space (X, 71, 72). A point z € X is called (11, 72)0-
cluster point [35] of A if T179-CL({U)NA # 0 for every 71 72-open set U containing z. The set
of all (71, T2)0-cluster points of A is called the (71, 72)0-closure [35] of A and is denoted by
(11, 72)0-C1(A). A subset A of a bitopological space (X, 11, 72) is said to be (11, 12)8-closed
[35] if A = (11,72)0-Cl(A). The complement of a (71, 72)6-closed set is said to be (71, 72)0-
open. The union of all (71, 72)0-open sets contained in A is called the (71, 72)0-interior

[35] of A and is denoted by (71, 72)0-Int(A).

Lemma 4. [35] For a subset A of a bitopological space (X, 11, 72), the following properties
hold:

(1) If A is Tama-open in X, then 1172-Cl(A) = (11, 72)0-Cl(A).
(2) (11,72)0-CUA) is Ty12-closed in X.

3. Almost weakly (7, 72)-continuous functions

In this section, we introduce the notion of almost weakly (71, 72)-continuous functions.
Moreover, several characterizations of almost weakly (71, 72)-continuous functions are dis-
cussed.

Definition 1. A function f: (X, 71,72) — (Y,01,09) is said to be almost weakly (11, 72)-
continuous if for each x € X and each o109-open set V' of Y containing f(x),

T € TlTQ—Int(ﬁTQ—C'l(f*l(alaQ—C’l(V)))).

Theorem 1. For a function f : (X,71,7) — (Y,01,02), the following properties are
equivalent:

(1) f is almost weakly (11, T2)-continuous;

(2) f~HV) C mime-Int(T172-Cl(f~H(o102-CI(V)))) for every o102-open set V of Y ;



J. Khampakdee, S. Sompong, C. Boonpok / Eur. J. Pure Appl. Math, 18 (1) (2025), 5721 40f 12
(3) Ti12-Cl(tymo-Int(f~1(V))) C f~Yo102-CUV)) for every oroa-open set V of Y;
(4) (11, 72)-pCl(f~1(V)) C f~Yo102-CUV)) for every o109-0pen set V of Y ;
(5) f=YV) C (11, 7)-pInt(f = (o102-CUV))) for every o109-open set V of Y;
(6) for each x € X and each oio2-open set V of Y containing f(x), there ezists a
(11, 72)p-open set U of X containing x such that f(U) C o102-Cl(V).
Proof. (1) = (2): Let V be any o109-open set of Y and x € f~!(V). Then, we have
f(z) € V and by (1), z € miro-Int(7172-C1(f 1 (0102-C1(V')))). Thus,
V) C mimp-Int(1172-C1(f L (0102-CL(V)))).

(2) = (3): Let V be any oj09-open set of Y. Since Y — 0102-Cl(V) is o1092-0open in Y’

and by (2), we have

X — fHo109-Cl(V)) = fHY — 0109-CL(V))

- TlTQ—Int(TlTQ—Cl< 1( 0102~ ( —Ulag—CI(V)))))
C nimo-Int(m7o-CI(f~H(Y = V)))
= 1 7o-Int (11 72-C1(X — f_l(V)))
=X — TlTQ-Cl(TlTQ-IHt(fil(V)))

and hence 71 7o-Cl(Tymo-Int(f~1(V))) C f~1(a102-C1(V)).

(3) = (4): Let V be any o102-open set of Y. By (3) and Lemma 3(1),
(11, 72)-pCLf (V) = f7HV) U mimo-Cl(mymo-Int(fH(V))) C f 1 (o109-CL(V)).
(4) = (5): Let V be any oj02-open set of Y. Then, Y — 0102-Cl(V) is o102-open and
by (4), we have
X — (r1,72)-pInt(f~H(0102-CU(V))) = (71, 72)-pCUX — fH(0102-CL(V)))
= (11,72)-pCL(f (Y — 0102-CL(V)))
- fﬁl(O'lo'Q—Cl(Y — 0’102—C1(V)))
Criy-v)
=X —f7(V)
and hence f~1(V)) C (11, 72)-pInt(f ! (g109-C1(V))).

(5) = (6): Let x € X and V be any oj102-open set of Y containing f(x). By (5),
€ f~YV) C (11, m)-pInt(f~(c102-C1(V))) and there exists a (71, 2)p-open set U of X
containing x such that f(U) C o109-CL(V).

(6) = (1): Let x € X and V be any ojo2-open set of Y containing f(x). By (6),

there exists a (71, 72)p-open set U of X containing = such that f(U) C 0102-CI(V); hence
U C f_l(O'lo'Q—Cl(V)). Thus,

zelUC T1T2—Int(T1T2—Cl(U)) - TlTQ-Int(TlTQ-CI(f_l(UlUQ—Cl(V)))).
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This shows that f is almost weakly (71, 72)-continuous.
Theorem 2. For a function f : (X,71,7) — (Y,01,02), the following properties are
equivalent:
(1) f is almost weakly (11, T2)-continuous;
(2) Time-Cl(Time-Int(f = (o102-Int(K)))) C f~H(K) for every o109-closed set K of Y;
(3) (11, 72)-pCl(f~Y(o102-Int(K))) C f~YK) for every o102-closed set K of Y;
(4) (11, 72)-pCl(f~1(o109-Int(0102-CI(B)))) C f~(o102-CU(B)) for every subset B of
Y;
(5) f~Yo102-Int(B)) C (11, 72)-pInt(f~(o102-Cl(o109-Int(B)))) for every subset B of
Y.

Proof. (1) = (2): Let K be any oj02-closed set of Y. Then, Y — K is 0109-open in Y’
and by Theorem 1, we have
X—fUK) =Y - K)
C T1T2—IHt(T1T2-Cl(f_1(Ulag—CI(Y - K))
= Tng—Int(Tng—Cl(f_l(Y — o109-Int(K)
= 17o-Int(7172-C1(X — f (0109-Int(K
=X — Tng—Cl(Tng—Int(f_l(Jlag—Int(K
and hence 7 72-Cl(117o-Int(f =1 (0102-Int(K)))) C f~1(K).
(2) = (3): Let K be any oj09-closed set of Y. By Lemma 3(1), we have
(11, 72)-pCL(f~H(o109-Int(K))) = f~H(o109-Int(K)) U 71 72-Cl(mymo-Int(f 1 (0 00-Int (K))))
C f7H(EK).
(3) = (4): This is obvious.
(4) = (5): Let B be any subset of Y. Then by (4),
X — (7'1, TQ)—pInt(ffl(0’10’2—01(0’10’2—Int(3)))) = (7’1, TQ)—I)C](X — ffl(UlUg—Cl(UlUg—Int(B))))
= (11, 72)-pClf (Y — 0109-Cl(o109-Int(B))))
= (71, 7)-pCl(f(o109-Int(0102-CL(Y — B))))
C f Y o102-CLI(Y — B))
=X - f_l(alag—lnt(B)).
Thus, f~(o102-Int(B)) C (11, 72)-pInt(f ~!(0102-Cl(o102-Int(B)))).
(5) = (1): Let V be any o109-open set of Y. By (5), we have
F7HV) € (11, m2)-plnt(f ! (0102-CL(V)))

and hence f is almost weakly (71, 72)-continuous by Theorem 1.

)

)
)))
)))
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Theorem 3. For a function f : (X,7,7) — (Y,01,02), the following properties are
equivalent:

(1) f is almost weakly (11, T2)-continuous;
(2) f((r1,72)-pClA)) C (01,02)0-Cl(f(A)) for every subset A of X;
(3) (11,72)-pCl(f~Y(B)) C f~Y((01,02)0-CI(B)) for every subset B of Y;

(4) (11, 72)-pCI(f~ (o109-Int((01,02)0-CIB)))) C f~1((01,02)0-CIB)) for every subset
B ofY;

(5) (11,72)-pCl(f~Y(o102-Int(c102-CUV)))) C f~ Y (o102-CIl(V)) for every o102-open set
VoofY;

(6) (11, 72)-pCl(f 1 (o109-Int(0102-CI(V)))) C f~H(o102-CUV)) for every (o1, 02)p-open
set V of Y;

(7) (11, 72)-pCl(f~H(o102-Int(K))) C f~YK) for every (o1,02)r-closed set K of Y.

Proof. (1) = (2): Let A be any subset of X. Let x € (71, 72)-pCl(A) and V be any o109-
open set of Y containing f(z). Since f is almost weakly (71, 72)-continuous, by Theorem 1
there exists a (71, T2)p-open set U of X containing x such that f(U) C 0109-C1(V). Since
x € (71, 72)-pCl(A4), we have U N A # () and hence ) # f(U N A) C 0102-CL(V) N f(A).
Therefore, f(x) € (01,02)0-Cl(f(A)). This shows that

f((71,72)-pCI(A)) € (01,02)6-Cl(f(A)).

(2) = (3): Let B be any subset of Y. Then by (2), we have

F((11,72)-pCUfH(B))) C (01, 02)0-CU(f(f~(B)))

c
C (01,02)8-Cl(B)

and hence (71, 72)-pCl(f~Y(B)) C f~1((01,02)0-Cl(B)).
(3) = (4): Let B be any subset of Y. Since (01, 02)0-Cl(B) is o109-closed in Y and
0102-Cl(V') = (01, 02)8-CL(V') for every oi09-open set V of Y, by (3)

(11, 72)-pCl(f Y (o109-Int((01, 02)0-CL(B)))) C f~ (01, 02)6-Cl(o109-Int((01, 02)6-CL(B))))
f Y o109-Cl(o109-Int((01, 02)6-C1(B))))

C fYo109-Cl((01, 02)0-C1(B)))

=

Yoy, 09)6-CI(B)).

-

(4) = (5): This is obvious since (01, 02)0-Cl(V) = g102-Cl(V) for every oj02-open set
VotY.

(5) = (6): This follows from o;09-Cl(o109-Int(c102-Cl(V'))) = 0102-CL(V') for every
(01,09)p-open set V of Y.
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(6) = (7): Let K be any (071,09)r-closed set of Y. Then, we have o109-Int(K) is
(01,02)p-open in Y. Thus by (6),

(r1,72)-pCLU S~ (o105 Tnt (K))) = (71, 72)-pCL ™ (0105 Tnt (710-Cl{rr o- Tt (K)))
C [ (0102-Cl(o102-Int(K)))

= E).

(7) = (1): Let V be any o109-open set of Y. Then, 0102-Cl(V) is (o1, o2)r-closed in
Y and by (7), we have

(7'1,7'2)—pCl(f_1(V)) C (Tl,Tz)—pCl(f_l(UlUg—Int(O'lo'z—Cl(V)))) C f_1(0102—Cl(V)).

It follows from Theorem 1 that f is almost weakly (71, 72)-continuous.

Lemma 5. Let (X, 71, 72) be a bitopological space. If A is a(11,72)-0pen in X and B is
(11, T2)p-open in X, then AN B is (11, 2)p-open in X.

Proof. Let A be a(ri,m2)-open in X and B be (71, 72)p-open in X. Then, we have
A C myro-Int (11 72-Cl(1172-Int(A4))) and B C 7y79-Int(7y72-C1(B)). Thus by Lemma 3(1),

AN B C mro-Int(m172-Cl(1172-Int(A))) N 11 70-Int (71 72-CL(B))
C y7o-Int(7172-Cl(T172-Int (A)) N 7y 72-Int (11 72-C1(B)))
C mi1o-Int (11 72-Cl(1172-Int (A) N 71 72-C1(B)))
C mimo-Int(1172-Cl(A N B)).

This shows that AN B is (71, 72)p-open in X.

Definition 2. [17] A bitopological space (X, T1,T2) is said to be (11, 72)-T5 if for any pair
of distinct points x,y in X, there exist disjoint T o-open sets U and V of X containing
and y, respectively.

Definition 3. A function f : (X,7,7) — (Y,01,02) is said to be almost (1, 72)-
continuous if for each x € X and each o102-open set V of Y containing f(x), there exists
an a(11,2)-open set U of X such that f(U) C o102-Int(c102-Cl(V)).

Theorem 4. Let (Y,01,09) be a (01,02)-Ts space. If f : (X, 711, 72) = (Y, 01,02) is almost
a(r1, m2)-continuous and g : (X, 11,72) — (Y, 01,02) is almost weakly (1, T2)-continuous,
then the set {x € X | f(x) = g(x)} is (11, 72)p-closed in X .

Proof. Let A = {x € X | f(z) = g(x)} and z € X — A. Then, f(x) # g(z) and
there exist oj09-open sets V and V' of Y such that f(z) € V, g(z) € V' and VNV’ = ()
hence o109-Int(o109-C1(V)) N 6102-CL(V') = . Since f is almost a(ry, 72)-continuous,
there exists an «(7y, 72)-open set U of X such that f(U) C o102-Int(c102-C1(V)). Since g
is almost weakly (71, 72)-continuous, by Theorem 1 there exists a (71, 72)p-open set U’ of
X containing = such that g(U’) C 0102-Cl(V’). Therefore, f(U) N g(U’) = 0. By Lemma
5, we have UNU’ is (11, 72)p-open in X. Since (UNU')NA =0, x € X — (11, 72)-pCl(A).
Thus, A is (71, 72)p-closed in X.
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Definition 4. [32] A bitopological space (X, T1,72) is said to be Ti12-Urysohn if for each
pair of distinct points x and y in X, there exist Tym9-open sets U and V' such that x € U,
y €V and 1ma-ClU) N 11e-CYV) = 0.

Definition 5. A function f : (X,71,7) — (Y,01,02) is said to be weakly a(11,72)-
continuous if for each x € X and each o103-open set V of Y containing f(x), there exists
an a(11,72)-open set U of X such that f(U) C o102-Cl(V).

Theorem 5. Let (Y,01,02) be a o102-Urysohn space. If f : (X,11,72) — (Y,01,02)
is weakly a(r1,m2)-continuous and g : (X, 11,72) — (Y,01,02) is almost weakly (1, 72)-
continuous, then the set {x € X | f(x) = g(x)} is (11, m2)p-closed in X.

Proof. The proof is quite similar to that of Theorem 4.

Definition 6. A bitopological space (X, T1,72) is said to be (11, 72)p-Hausdorff if for each
distinct points x,y € X, there exist (11, 72)p-open sets U and V' of X containing x and y,
respectively, such that U NV = (.

Theorem 6. If f: (X, 71,72) — (Y,01,02) is an almost weakly (11, T2)-continuous injec-
tion and (Y, 01,09) is o109-Urysohn, then (X, 11, 72) is (11, 72)p-Hausdorff.

Proof. Since f is injective, then f(z) # f(y) for any distinct points x and y in X.
Since (Y, 01,092) is o109-Urysohn, there exist o1, 09-open sets V and V' of Y such that
f(x) eV, f(y) € V' and o102-Cl(V) No102-CL(V') = (). Since f is almost weakly (71, 72)-
continuous, there exist (71, 72)p-open sets U and U’ of X containing z and y, respectively,
such that f(U) C 0109-CI(V) and f(U’) C o109-Cl(V'). This implies that U N U’ = 0.
Thus, (X, 71, 72) is (71, T2)p-Hausdorff.

Definition 7. [15] A bitopological space (X, T1,7T2) is said to be (11, T2)-reqular if for each
T1To-closed set F' and each point x € X — F, there exist disjoint Tim9-open sets U and V
such that x € U and FF C V.

Definition 8. A function f: (X, 11,72) = (Y, 01,02) is said to be (11, T2)p-continuous if
for each x € X and each o109-open set V of Y containing f(x), there exists a (T172)p-open
set U of X such that f(U) CV.

Theorem 7. Let (Y,01,02) be a (01,02)-reqular space. Then a function
fi(X,m,m) = (Y,01,02)
is (11, T2)p-continuous if and only if f is almost weakly (71, 72)-continuous.

Proof. We prove only the sufficiency since the necessity is evident. Let x € X and W
be any oj09-open set of Y containing f(x). By the regularity of (Y, 01,02), there exists
a opog-open set V of Y such that f(xz) € V and 0109-C1(V) C W. Since f is almost
weakly (71, T2)-continuous, there exists a (71, 72)p-open set U of X containing = such that
f(U) € 0102-Cl(V'). This implies that f(U) C W and hence f is (71, 72)p-continuous.
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Recall that a bitopological space (X, 71, 72) is said to be quasi (11, 72)-7-closed [34]
if every Tim-open cover {U, | v € I'}, there exists a finite subset I'y of I" such that
X = U{nmn-Cl(Uy) | v € To}. A subset K of a bitopological space (X, 71,72) is said to
be quasi (11, T2)--closed relative to X if for any cover {V,, | v € I'} by 71m2-open sets of
X, there exists a finite subset I'g of I" such that K C U{rm-Cl(Vy) | v € T'g}. A subset
A of a bitopological space (X, 11, 72) is said to be (71, T2)p-compact relative to X if every
cover of A by (71, T2)p-open sets of X has a finite subcover. If A = X, then X is said to
be (711, T2)p-compact.

Theorem 8. If f: (X, 71,72) — (Y,01,02) is almost weakly (11, T2)-continuous and K is
(11, 72)p-compact relative to X, then f(K) is quasi (01,02)-7-closed relative to Y.

Proof. Let {V, | v € T'} be a cover of f(K) by oio2-open sets in Y. For each
k € K, there exists (k) € I' such that f(k) € V). Since f is almost weakly (71, 72)-
continuous, by Theorem 1 there exists a (71, 72)p-open set Uy of X containing k such
that f(Ux) € 0102-Cl(Vy ). Since {Uy | k € K} is a cover of K by (71, 72)p-open
sets in X, there exists a finite subset Ky of K such that K C U{Uy | k € Ko}. Thus,
F(K) CU{f(Ug) | k € Ko} € U{o102-CL(V () | K € Ko}. This shows that f(K) is quasi
(01, 09)-7-closed relative to Y.

Corollary 1. If f : (X, 11,72) — (Y,01,02) is an almost weakly (1, T2)-continuous sur-
jection and (X, 11,72) is (11, 72)p-compact, then (Y,01,09) is quasi (01, 02)-7-closed.

Definition 9. [14] A bitopological space (X, T1,T2) is said to be T1Ta-connected if X cannot
be written as the union of two disjoint nonempty T m2-open sets.

Definition 10. A bitopological space (X, 1, 72) is said to be (11, T2)p-connected if X cannot
be written as the union of two disjoint nonempty (71, 72)p-open sets.

Theorem 9. If f: (X, 11,72) — (Y, 01,02) is an almost weakly (1, T2)-continuous surjec-
tion and (X, 11, 72) is (71, 72)p-connected, then (Y, 01,02) is o102-connected.

Proof. Suppose that (Y, o01,02) is not ojos-connected. Then, there exist nonempty
o1o9-open sets U and V of Y such that UNV = @ and UUV =Y. It follows that
FFHOYN Y (V) = 0 and f~Y(U) U f~Y(V) = X. Since f is surjective and U,V are
o109-closed and o102-open, by Theorem 1 the inverse images of U and V are nonempty
(71, T2)p-open sets in X. This means that (X, 7, 72) is not (71, 72)p-connected. This is a
contradiction. It follows that (Y, 01, 09) is 0109-connected.

Corollary 2. If f : (X,71,72) — (Y,01,02) is a (71, 72)p-continuous surjection and
(X, 71,72) is (11, T2)p-connected, then (Y, 01,02) is o102-connected.

Definition 11. A function f : (X, 71,72) — (Y,01,02) is said to be (11, T2)p-irresolute
if for each x € X and each (o1,09)p-open set V' of Y containing f(x), there exists a
(11, 72)p-open set U of X such that f(U) C V.
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Theorem 10. If f : (X, 71, 72) — (Y, 01,02) is (11, T2)p-irresolute and

g: (Y7 01702) — (Z7pl7p2)

is almost weakly (o1, 02)-continuous, then the composition go f : (X, m1,72) = (Z, p1, p2)
is almost weakly (o1, 02)-continuous.

Proof. Let x € X and W be any pjpa-open set of Z containing (g o f)(x). Since g is
almost weakly (o1, 02)-continuous, there exists a (o1, o2)p-open set V of Y containing f(z)
such that g(V') C p1p2-CL(W). Since f is (71, 72)p-irresolute, there exists a (11, 72)p-open
set U of X containing x such that f(U) C V. Thus, (go f)(U) = g(f(U)) C p1p2-CL{W).
This shows that g o f is almost weakly (o1, 02)-continuous.

4. Conclusion

Stronger and weaker forms of open sets in topological spaces such as semi-open sets,
preopen sets, a-open sets, S-open sets, #-open sets and J-open sets play an important
role in the researching of generalizations of continuity. Using different forms of open sets,
many authors have introduced and investigated various types of weak forms of continuity
for functions and multifunctions. This work deals with the concept of almost weakly
(71, T2)-continuous functions. Additionally, several characterizations and some properties
concerning almost weakly (7, 73)-continuous functions are obtained. The ideas and results
of this work may motivate further research.
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