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1. Introduction

The concept of bitopological spaces was first introduced by Kelly [6]. After the introduction of the definition of a bitopological
space by Kelly, a large number of topologists have turned their attention to the generalization of different concepts of a
single topological space in this space. In this paper, we introduce and study the concept of weakly d-b-continuous functions
in bitopological spaces. Throughout this paper, the triple (X, 71,72) where X is a set and 71 and 72 are topologies on X,
will always denote a bitopological space. For a subset A of a bitopological space (X, 71, 72), the closure of A and the interior

of A with respect to 7; are denoted by ¢ C1(A) and 4 Int(A), respectively, for i = 1, 2.

2. Preliminaries

Definition 2.1 ([9]). A function f: (X, 11,72) = (Y,01,02) is said to be pairwise continuous (resp. pairwise open) if the

induced functions f : (X, ;) — (Y,0:) are continuous (resp. open) fori=1,2.

Definition 2.2. A subset A of a bitopological space (X, T1,72) is said to be

(1) (3,7)-reqular open [3] if A =1iInt(j C1(A)), wherei #j, 1,5 =1,2,

(2) (i,7)-6-b-open [1] if A C jCl(iInts(A)) Uilnt(j Cls(A)), where i # j, i,5 = 1,2.

The complement of an (i, j)-regular open (resp. (i,j)-0-b-open) set is called an (i, j)-regular closed (resp. (i,j)-0-b-closed).

Definition 2.3 ([1]). The intersection (resp. union) of all (i,7)-0-b-closed (resp. (i,7)-0-b-open) sets of X containing (resp.
contained in) A C X 1is called the (i,7)-0-b-closure (resp. (i,j)-0-b-interior) of A and is denoted by (i,7)-bCls(A) (resp.
(1,7)bInts (4)).
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Lemma 2.4 ([1]). Let (X, 71,72) be a bitopological space and A a subset of X. Then
(1) (4,7)-bInts(A) is (i,7)-0-b-open;

(2) (i,7)-bCls(A) is (4, 7)-0-b-closed;

(8) A is (i,7)-0-b-open if and only if A = (i,7)-bInts(A);

(4) A is (i,7)-0-b-closed if and only if A = (i,5)-bCls(A);

(5) (i, 7)-bInts (X\A) = X\(i, j)-b Cls (A);

(6) (3,7)-bCls(X\A) = X\ (4,7)-bInts(A).

Lemma 2.5 ([1]). Let (X, 71,72) be a bitopological space and A C X. A point x € (i,7)-bCls(A) if and only if UN A #£
for every U € (i,7)-BéO(X, x).

Definition 2.6 ([5]). A subset A of X is said to be (i,7)-0-closed if A = (i,7)-Clg(A). A subset A of X is said to be
(2,7)-0-open if X\A is (i,7)-0-closed. The (i,j)-0-interior of A, denoted by (i,7)-Intg(A), is defined as the union of all
(3,7)-0-open sets contained in A. Hence x € (3,7)-Intg(A) if and only if there exists a Ti-open set U containing x such that

zeUCyClU) C A.

Lemma 2.7 ([5]). Let (X, 71,72) be a bitopological space and A a subset of X. Then

(1) (&, 7)-Inte (X\A) = X\ (4, 7)-Clo (A);

(2) (i,§)-Clg(X\A) = X\(i, j)-Inte (A).

Lemma 2.8 ([5]). Let (X, 71,72) be a bitopological space. If U is a Tj-open set of X, then (i,5)-Clg(U) =+ Cl(U).

Definition 2.9 ([1]). A function f: (X, 11,72) = (Y,01,02) is said to be (i, j)-6-b-continuous if for each x € X and each
oi-open set V. of Y containing f(x), there exists an (i,7)-0-b-open set U containing x such that f(U) C V. A function

[ (X,m,72) = (Y,01,02) is said to be pairwise b-continuous if f is (1,2)-b-continuous and (2, 1)-b-continuous.

3. Weakly (i, j)-6-b-contiuous Functions

In this section, we define weakly (i, j)-b-continuous function in bitopological space and study some of their properties on

them.

Definition 3.1. A function f: (X, 71,72) = (Y, 01,02) is said to be weakly (i,j)-0-b-continuous if for each x € X and each
oi-open set V of Y containing f(x), there exists an (i,7)-0-b-open set U containing x such that f(U) C j CL(V).
A function f: (X, 71,72) = (Y,01,02) is said to be pairwise weakly §-b-continuous if [ is weakly (1,2)-6-b-continuous and

weakly (2, 1)-0-b-continuous.

Proposition 3.2. Ewvery (i, j)-0-b-continuous function is weakly (i, 7)-6-b-continuous.

Proof.  Straightforward. O
Theorem 3.3. For a function f: (X,71,72) = (Y,01,02), the following properties are equivalent;

(1) f is weakly (i,7)-0-b-continuous;
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(2) (i,5)-bCls(f ' (5 Int(s CI(B)))) C £~ (i CI(B)) for every subset B of Y;

(3) (i,7)-bCls(f~ (G Int(F))) C f~(F) for every (i,5)-reqular closed set F of Y;
(4) (i,5)-bCls(f~1(V)) C £~ (i CI(V)) for every o;-open set V of Y;

(5) f~HV) C (4,5)-bInts(f~1(j CUV))) for every o;-open set V of Y.

Proof. (1) = (2): Let B be any subset of Y. Suppose that 2 € X\f~'(iCl(B)). Then f(z) € Y\iCl(B) and
ther exists a o;-open set V of Y containing f(z) such that V. N B = @. Therefore, V N jInt(i C1(B)) = @ and hence
JCUV) N jInt(¢ CI(B)) = 0. Therefore, there exists an (¢,7)-d-b-open set U containing x such that f(U) C jCI(V).
Hence, we have U N f~'(jInt(iCI(B))) = 0 and = € X\(4,5)-bCls(f ' (§Int(i CI(B)))). Thus, we obtain (i,7)-
bCls(f(j Int(i CU(B)))) C (i CI(B)).

(2) = (3): Let F be an (ij)regular closed set of Y. Then (i,5)-bCls(f (G Int(F))) = (i,5)-
bCls(f~(j Int(s CL(G Tnt(F))) € £~ CL(j Tnt(F))) = f~1(F),

(3) = (4): Let V be a oj-open set of Y. Then i C1(V) is (i, j)-regular closed. Then we obtain (i, §)-bCls(f~*(V)) C (i,4)-
bCls(f (i ne(i CLV)))) © L CIVY).

(4) = (5): Let V be a o;-open set of Y. Then Y\iCl(V) is o;-open and we have (i,5)-bCls(f~*(Y\j CI(V))) C
FHECUY\j CI(V))) and hence X\(i,4)-bInts(f~ (5 CL(V))) C X\f *(iInt(j CI(V))) € X\f ' (V). Therefore, we ob-
tain f~1(V) C (4,5)-bInts(f " (5 CI(V))).

(5) = (1): Let x € X and V be a o;-open set containing f(z). We have z € f~*(V) C (5,5)-bInts(f~*(j CI(V))). Put
U = (i,7)-bInts(f~*(§ C1(V))). Then U is an (4, )-6-b-open set containing X and f(U) C jCI(V). This shows that f is

weakly (i, j)-0-b-continuous. O
Theorem 3.4. For a function [ : (X,71,72) — (Y,01,02), the following properties are equivalent:

(1) f is weakly (i, 7)-0-b-continuous;

(2) f((i,7)-bCls(A)) C (4,4)-Cla(f(A)) for every subset A of X;

(3) (i,5)-bCls(f~1(B)) C (f*(3,7)-Clg(B)) for every subset B of Y;

(4) (i,7)-bCls(f~(j Int(4,5)-Cla(B)))) C £~ ((4,7)-Clo(B)) for every subset B of Y.

Proof. (1) = (2): Assume that f is weakly (i, 7)-6-b-continuous. Let A Be any slubset of X, x € (i,)-bCls(A) and V be
a o;-open set of Y containing f(x). Then, ther exists an (¢, j)--b-open set U containing x such that f(U) C j C1(V). Since
x € (i,)-bCls(A), we obtain U N A # () and hence ) # f(U) N f(A) C j CI(V) N f(A). Therefore, we obtain f(z) € (i, )-
Clo(f(A)).

(2) = (3): Let B be any subset of Y. Then we have f((4,4)-bCls f 1 (B))) C (i,5)-Clo(f(f~*(B))) C (4,4)-Cls(B) and hence
(i,7)-bCls (f~1(B)) C f~((4,5)-Clo(B)).

(3) = (4): Let B be any subset of Y. Since (4,)-Clg(B) is oy-closed in Y, by Lemma 2.8 (i,)-bCls(f~'(j Int((3, j)-
Clo(B)))) C f~H((6,5)-Clo(j Int((3, 5)-Clo(B)))) = f~*(i C1(j Int((3, 5)-Clo(B)))) C f~(iCL(i,)-Clo(B))) = f~((5,4)-
Clg(B)).

(4) = (1): Let V be any oj-open set of Y. Then by Lemma 2.8 v C jInt(i CI(V)) = jInt((i,5)-Cle(V)) and we have
(,7)-bCls (f (V) C (4,5)-bCls(f~" ( Int((i, )-Cla(V)))) C f~'((4,5)-Clo(V)) = f~'(iCI(V)). Thus we obtain (i,])-
bCls(f~H(V)) € f7H(iCI(V)). Tt follows from Theorem 3.3 that f is weakly (4, j)--b-ocntinuous. O
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Theorem 3.5. For a function f: (X, 71,72) — (Y,01,02), the following properties are equivalent:
(1) f is weakly (i,7)-0-b-continuous;

(2) (i,5)-bCls(f~(V)) C f~1 (i CUV)) for every (j,i)-preopen set V of Y ;

(3) £~H(V) C (4,5)-bInts(f~1( CUV))) for every (i,5)-preopen set V of Y.

Proof. (1) = (2): Let V be any (j,4)-preopen set of Y. Suppose that « ¢ f~'(i C1(V)). Then there exists a o;-open
set W containing f(x) such that W NV = . Hence we have iCl(W NV) = @. Since V is (j,¢)-preopen, we have
VNjiCW) C jInt(zCLV)) NjCYW) C jCI(j [GCUV)) N W) C jCIECUV))NW) C jCIECIV NW)) = P. Since
f is weakly (4, 7)-6-b-continuous and W is a o;-open set containing f(z), there exists U € (i,7)-BdO(X,x) such that
f(U) € §CYW). Then f(U)NV = and hence U N f~*(V) = (. This shows that = ¢ (4, §)-b Cls(f (V). Therefore, we
obtain (4, 5)-b Cls(f ~1(V)) € f~1E CL(V)).

(2) = (3): Let V be any (i, j)-preopen set of Y. By (2), we have f~1(V) C f~'(iInt(j C1(V))) = X\ f~ (i CL(Y\j C1(V))) C
X\(i,5)-bCls (71 (Y\j CU(V))) = (4, 5)-bInts (£~ (5 CU(V))).

(3) = (1): Let V be any oi-open set of Y. Then V is (i, j)-preopen set in Y and f~* (V) C (i,4)-bInts(f~'(j CI(V))). By

Theorem 3.3, f is weakly (i, j)-d-b-continuous. O

Lemma 3.6. If f : (X,71,72) — (Y,01,02) is weakly (i,7)-0-b-continuous and g : (Y,01,02) — (Z,m,n2) is pairwise

continuous, then the composition go f : (X, 71,72) = (Z,m,12) is weakly (i, j)-6-b-continuous.

Proof. Let x € X and W be an 7;-open set of Z containing g(f(x)). Then g~*(W) is a o;-open set of Y containing
f(z) and there exists U € (i,4)-BSO(X,z) suhc that f(U) C jCl(g~*(W)). Since g is pairwise continuous, we obtain
(90 f)U) C g(i Clg™" (W))) C g(g~" (j CUW))) C j CLW). O

Definition 3.7. A bitopological space (X, T1,72) is said to be (i,7)-regular [6] if for each x € X and each T;-open set U

containing x, there eists a T;-open set V such that x € V C jCI(V) C U.
Lemma 3.8 ([8]). If a bitopological space (X, T1,72) is (i,j)-reqular, then (i,7)-Clo(F') = F for every 7;-closed set F.

Theorem 3.9. Let (Y,01,02) be an (i,7)-regular bitopological space. For a function f : (X,71,72) — (Y,01,02), the

following properties are equivalent:

(1) f is (i,7)-0-b-continuous;

(2) f7((4,5)-Clo(B)) is (i, )-6-b-closed in X for every lsubset B of Y;
(3) f is weakly (i,7)-0-b-continuous;

(4) f7H(F) is (i,7)-0-b-closed in X for every (i, j)-0-closed set F of Y;
(5) £~Y(V) is (i,5)-0-b-open in X for every (i, j)-0-closed set V of Y.

Proof. (1) = (2): Let B be any subset of Y. Since (i, §)-Clp(B) is gi-closed in Y, f~'((4,5)-Clo(B)) is (4, j)-0-b-closed in
X.

(2) = (3): Let B be any subset of Y. Then we have (i,5)-bCls(f~*(B)) C (4,7)-bCls(f~*((4,7)-Cla(B))) = f~*((4,7)-
Clp(B)). By Theorem 3.4, f is weakly (4, j)-d-b-continuous.

(3) = (4):Let F be any (i, j)-6-closed set of Y. Then by Theorem 3.4, (i,4)-bCls(f~ (F)) C f~((i,4)-Cla(F)) = f~(F).
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Therefore, by Lemma 2.4, f~!(F) is (i, §)-0-b-closed in X.

(4) = (5): Let V be any (4, 7)-6-open set of Y. By (4) f~ (Y = V) = X\ f (V) is (i, j)-0-b-closed lin X and hence f~ (V)
is (%, j)-6-b-open in X.

(5) = (1): Since Y is (4, j)-regular, by Lemma 3.8 (¢, j)-Clg(B) = B for every o;-closed set B of ¥ and hence every o;-open

set is (i, 4)-0-open. Therefore, f~1(V) is (i, 4)-d-b-open for every o;-open set V of Y. Hence f is (i,5)-6-b-continuous. [

Definition 3.10. A function f : (X, 11,72) = (Y, 01,02) is said to be weakly (i,7)-" quasicontinuous [8] if for every o;-open

set V of Y, f~1(j CUV)\V) is biclosed in X.

Theorem 3.11. If a function f : (X,71,72) = (Y, 01,02) is weakly (i, j)-0-b-continuous and weakly (i,7)-* quasicontinuous,

then f is (i, 7)-0-b-continuous.

Proof. Let x € X and V be any o;-open set of Y containing f(z). Since f is weakly (i,7)-d-b-continuous, there
exists an (i,7)-0-b-open set U of X containing x such that f(U) C jCI(V). Hence z ¢ f~'(jCI(V)\V). There-
fore, x € U\f~'(GCUV)\V) = U n (X\f (G CAV)\V). Since U is (4,5)-5-b-open and X\f~'(j CI(V)\V) is biopen,
G=UnN(X\f"'(jCUV)\V) is (i,75)-6-b-open [1]. Then = € G and f(G) C V. For, if y € G, then f(y) ¢ j CI(V)\V and
hence f(y) € V. Therefore, f is (i, j)-6-b-continuous. O

Definition 3.12. A function f : (X,71,72) — (Y,01,02) is said to have (i,j)-b-Interiority condition if (i,7)-
bInts(f~1( CUV) C f~H(V) for every oi-open set V of Y .

Theorem 3.13. If a function f: (X, 11,72) — (Y,01,02) is weakly (i, j)-b-continuous and satisfies the (i, j)-6-b-interiority

condition, then f is (i, j)-0-b-continuous.

Proof. Let V be any os-open set of Y. Since f is weakly (i,4)-6-b-continuous, by Theorem 3.3, f~*(V) C (i,4)-
bInts(f~1(5 CI(V))). By the (i,)-6-b-interiority condition of f, we have (i,4)-bInts(f~'(j CI(V))) C f~'(V) and hence
YV = (i,5)-bInts(f1(j CI(V))). By Lemma 2.4, f~*(V) is (4,7)-0-b-open in X and thus f is (,j)-6-b-continuous. [

Definition 3.14. Let (X, 71,72) be a bitopological space and A be a subset of X. The (i,7)-0-b-frontier of A is defined as
follows: (i,7)-bFr(A) = (i,5)-bClL(A) U (i,7)-bCls(X\A) = (4,)-bCls(A)\ (%, j)-bInts(A).

Theorem 3.15. The set of all points x of X at which a function f : (X, 11,72) — (Y,01,02) is not weakly (i,7)-6-b-
continuous is identical with the union of the (i, j)-0-b-frontiers of the inverse images of the o;-closure of o;-open sets of Y

contining f(x).

Proof. Let z be a point of X at which f(z) is not weakly (i, j)-d-b-continuous. Then, there exists a o;-open set V of
Y containing f(z) such that U N (X\f~*(j CI(V))) # @ for every (i, j)-0-b-open set U of X containing z. By Lemma 2.5,
z € (3,7)-bCls(X\f1(j CI(V))). Since z € f~(j CL(V))), we have x € (3,5)-bCls(f~*(j C1(V))) and hence = € (4, 5)-
bFr(f~*(j CI(V))). Conversely, if f is weakly (i, j)-6-b-continuous at z, then for each ¢;-open set V of Y containing f(z),
there exists an (i, j)-6-b-open set U containing x suchthat f(U) C j C1(V) and hence x € U C f~*(j CI(V)). Therefore, we
obtain that = € (i,4)-bInts(f~'(j CI(V))). This contradicts that a € (i,5)-bFr(f~1(j CI(V))). O

Definition 3.16. A function f : (X, 11,72) — (Y, 01,02) is said to be almost (i, j)-0-b-continuous [2] if for each x € X and

each o;-open set V containing f(x), there exists an (i,)-0-b-open set U of X containing = such that f(U) C iInt(j CI(V)).

Lemma 3.17. A function f: (X, 71,72) — (Y, 01,02) is almost (i, §)-6-b-continuous if and only if f~ (V) is (i, j)-6-b-open

for each (i, 7)-reqular open set V of Y .
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Definition 3.18. A bitopological space (X, T1,72) is said to be (i, j)-almost reqular [10] if for each x € X and each (i,7)-

regular open set U containing x, there exists an (i,7)-reqular open set V of X such that x € V C jCI(V) C U.

Theorem 3.19. Let a bitopological space ((Y,o1,02) be (i,)-almost regular. Then a function [ : (X,71,72) = (Y,01,02)

is (4, j)-almost b-continuous if and only if it is weakly (i, j)-0-b-continuous.

Proof.  Necessity. This is obvious. Sufficiency. Suppose that f is weakly (i, j)-d-b-continuous. Let V be any (i, j)-regular
open set of Y and € f~'(V). Then we have f(z) € V. By the almost (4, j)-regularity of Y, there exists an (4, j)-regular
open set Vp of Y such that f(z) € Vo C jCl(Vo) C V . Since f is weakly (i, 7)-0-b-continuous, there exists an (1, j)-0-b-
open set U of X containing  such that f(U) C jCl(Vo) C V. This implies that z € U C f~'(V). Therefore, we have
V) C (G,5)-pInt(f~*(V)) and hence f~(V) = (4,5)-bInts(f~*(V)). By Lemma 2.4, f~(V) is (i, 4)-0-b-open and by

Lemma 3.17 f is (¢, j)-almost b-continuous. O

Definition 3.20. A bitopological space (X,71,72) is said to be pairwise Hausdorff or pairwise To [6] if for each pair of
distinct points x and y of X, there exist a T;,-open set U containing x and a 7; -open set V containing y such that UNV =)

fori#j, i,j=1,2.

Theorem 3.21. Let (X,71,72) be a bitopological space. If for each pair of distinct points x and y in X, there exists a

function f of (X, 71, 72) into a pairwise Th bitopological space (Y, 01,02) such that

(1) f(z) # fy),
(2) f is weakly (i, 7)-0-b-continuous at x,
(3) f is almost (j,1)-b-continuous at y

then for each pair of distinct points x and y of X, there exist a (i,7)-0-b-open set U containing © and a (j,1)-b-open set V

containing y such that UNV =0 fori+#j, i, =1,2.

Proof. Let x and y be a pair of distinct points of X. Since Y is pairwise T%, there exists a o;-open set U containing f(z)
and a o; -open set V containing f(y) such that UNV = (. Since U and V are disjoint, we have j CL(U) N j Int(i C1(V)) = 0.
Since f is weakly (¢, j)-0-b-continuous at x, there exists an (7, j)-d-b-open set U, of X containing z such that f(U,) C j CL(U).
Since f is (4, ¢)-almost b-continuous at y, there exists a (4, ¢)-b-open set U, of X containing y such that f(U,) C jInt(: C1(V)).
Hence we have U, N U, = 0. O

Definition 3.22. A bitopological space (X, T1,72) is said to be pairwise Urysohn [}] if for each distinct points x, y of X

there exist a T;-open set U and a Tj-open set V such that x € U, y € V and jCYU)NiCYV)=0i#j, 4,5 =1,2.

Theorem 3.23. If (Y,01,02) is a pairwise Urysohn and f : (X,71,72) — (Y,01,02) is a pairwise weakly b-continuous
injection, then for each pair of distinct points x and y of X, there exist a (i,7)-0-b-open set U containing x and a (j,4)-b-

open set V containing y such that UNV =0 fori # 73, 4,5 =1,2.

Proof. Let z and y be any distinct points of X. Then f(z) # f(y). Since Y is pairwise Urysohn, there exist a o;-open
set U and a oj-open set V such that f(x) € U, f(y) € V and j CI(U) Ni C(V) = (. Hence f~'(j CL(U)) N f~(i CL(V)) = 0.
Therefore, (i,)-bInts(f~*(j CLU))) C (4,4)-bInt(f (i C1(V))) = 0. Since f is pairwise weakly b-continuous, by Theorem
31z e fHU) C (4,5)-bInts(fH(j CUU))) and y € f~H(V) C (j,4)-bInt(f (3 CI(V))). O
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Definition 3.24. A bitopological space (X, T1,72) is said to be pairwise connected [7] (resp. pairwise 6-b-connected) if it
cannot be expressed as the union of two nonempty disjoint sets U and V such that U is T;-open and V is 7;-open (resp. U

is (¢,7)-0-b-open and V is (j,1)-0-b-open).

Theorem 3.25. If a function [ : (X,71,72) — (Y,01,02) is a pairwise weakly b-continuous surjection and (X, T1,72) is

pairwise 0-b-connected, then (Y, o01,02) is pairwise connected.

Proof.  Suppose that (Y,o1,02) is not pairwise connected. Then, there exists a oi-open set U and a oj-open set V
such that U # 0, V # 0, UNV =@ and UUV =Y. Since f is surjective, f~*(U) and f~'(V) are nonempty. Moreover
FHO)NFH (V) = 0and fF~HU)UfFH(V) = X. Since f is pairwise weakly -b-continuous, by Theorem 3.3 we have f =1 (U) C
(4,7)-bInts (£~ (5 CI(U))) and f~H(V)) C (4, i)-bInt(f (i CI(V))). Since U and V are o;-closed and o;-clsoed, respectively,
we have f~1(U) C (i,4)-bInts(f~1(U)) and f~1(V) C (4,9)-bInt(f~(V)). Hence f~'(U) = (4,5)-bInts(f~*(U)) and
Y V) = (4,9)-bInt(f~*(V)). By Lemma 2.4 f~*(U) is (4,4)-6-b-open and f~*(V) is (j,i)-0-b-open in (X, 71,72). This

shows that (X, 71,72) is not pairwise J-b-connected. O

Definition 3.26. A subset K of a bitopological space (X, T1,72) is said to be (i,7)-quasi H-closed relative to X [3] if for

each cover {Uqs : @ € Q} of K by T;-open sets of X, there exists a finite subset Qo of Q such that K C U{j Cl(Ua) : @ € Qo }.

Definition 3.27. A subset K of a bitopological space (X, T1,72) is said to be (i,7)-0-b-compact relative to X if every cover

of K by (i,7)-0-b-open sets of X has a finite subcover.

Theorem 3.28. If f: (X, 71,72) — (Y, 01,02) is weakly (i, j)-6-b-continuous and K is (i, j)-0-b-compact relative to X, then

f(K) is (i,7)-quasi H-closed relative to'Y .

Proof. Let K be (i,j)-6-b-compact relative to X and {V, : a € Q} any cover of f(K) by o;-open sets of (Y,01,02).
Then f(K) C U{Va : @ € Q} and so K C U{f ' (Vo : a € Q}. Since f is weakly (i, j)-6-b-continuous, by Theorem 3.3
we have f~1(Va) C (4,4)-bInts(f~(j Cl(Va))) for each a € Q. Therefore, K C U{(,5)-bInts(f ' (§ Cl(Va))) : a € Q}.
Since K is (i,4)-6-b-compact relative to X and (i,)-bInts(f~'(j C1(Va))) is (4,4)-6-b-open for each a € €, there exists
a finite subset Qo of Q such that K C U{(i,5)-bInts(f ' (j Cl(Va))) : @ € Qo}. This implies that f(K) C U{f((4,7)-
bInts(f7L(GCUVL)))) : a € Q} € U{f(f 1 (G CL(VA))) : a € Q} C U{jCI(V,) : a € Qo}. Hence f(K) is (i,4)-quasi

H-closed relative to Y. O
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