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Abstract

The main goal of this paper is to create special type of open and closed functions in
bitopological spaces namely, quasi (1,2)* b-open functions and quasi (1,2)* b-closed functions.
Also, we give some properties and equivalent statements of this concept.
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Introduction
The concept of a bitopological space

(X,’Cl,’tz)was first introduced by Kelly [1],
where X is a nonempty set and T;,T, are

topologies on X. Also, the concept of (1,2)*
b-open sets was first introduced and studied by
Sreeja and Janaki [2]. The purpose of this
paper is to give a new type of open and closed
functions in bitopological spaces called quasi
(1,2)* b-open functions and quasi (1,2)*
b-closed functions. Also, we study the relation
between the quasi (1,2)* b-open (resp. quasi
(1,2)* b-closed) functions and each of the
(1,2)* open (resp. (1,2)* closed) functions,
(1,2)* b-open (resp. (1,2)* b-closed) functions
and pre-(1,2)* b-open (resp. pre-(1,2)*
b-closed) functions. Moreover, we study the
characterizations and basic properties of quasi

(1,2)* b-open functions and quasi (1,2)*
b-closed) functions.
Throughout  this  paper (X 1T,7T,),

(Y,0,0,) and (Zmy,mp) (or simply XY
and Z) represent non-empty bitopological
spaces on which no separation axioms are
assumed, unless otherwise

mentioned

1. Preliminaries
First, we recall the following definitions:
(1.1) Definition [3]:

A subset of a bitopological space
(X1,T,) is called T;T,-open if A=U, U,
where U, €1, and U, €7,. The complement
of a T;T,-open set is called T;T,-closed.

Notice that T;T,-open sets need not
necessarily form a topology [3].
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(1.2)Definition [3]:
Let (XT,T,)be a bitopological space

and Ac X . Then:-

i) The TT,-closure of A, denoted by
T, T,C(A), is defined by:

TT,ClA =1 {F: AcF&F isgz, —dosed}

i) The TT,-interior of A, denoted by
7T INtA), is defined by:

75 It(A) =UU:U cA&Uis 7, —qpen}.

(1.3)Definition [4]:

A subset A of a bitopological space
(X 1,7,) is called an (1,2)*-neighborhood of
a point x in X if there exists a T;T,-open set U
in X suchthat x e U c A.

(1.4)Definition [2]:

A subset A of a bitopological space (X T;,T;)
is sad to be (1,2* b-open if
Acard(an In(A)Uns in(gzd(A). The

complement of an (1,2)* b-open set is said to
be (1,2)* b-closed. The class of all (1,2)* b-
open ( resp. (1,2)* b-closed ) subsets of X is

denoted by (1L2)*BAX1,T,) (resp.
12*BGX1,T)).

(1.5) Definition:

Let (X, 11,172) be a bitopological space and
AcX. Then :-
i) The (1,2)* b-closure of A, denoted by
(L2 *bc{A), is defined by: (1,2)*bc{A =
| {F: AcF &Fis (1, 2)*b—dosed}.



ii) The (1,2)* b-interior of A, denoted by
@2 *bint@)is defined by: (1,2)*bint@) =
RU:UcCA&U s (1,2)*b—goen}.

The following proposition holds. The proof
is easy and hence omitted.

(1.6) Proposition:

Let (X, 1:1,1:2) be a bitopological space and
AcX. Then:-
1) The union (resp. intersection) of any family
of (1,2)* b-open ( resp. (1,2)* b-closed) sets in
a bitopological space (X T;,T,) is (1.2)*
b-open (resp. (1,2)* b-closed).

2) Ac(1.2)*belA).

3) L2 *bclA)is an (1,2)* b-closed set in X.
4)  Ais (1,2* b-closed in X iff
A=(12)*bclA).

5) (L2 *bint@® cA.
6) (L2)*bint@is an (1,2)* b-open set in X.
7) Ais (1,2)* b-open iff A=(12)*bint®).

(1.7) Definition [5]:

A function T:(X1,1,)(Y,0,0,)is
said to be (1,2)* -continuous if f‘l(\/) is
T, T,-open set in X for every G,G,-open set V
inYy.

(1.8) Definition [6]:

A function T:(X1,T,) >(Y,0,,6,) is
said to be (1,2)*-open ( resp. (1,2)*-closed)
if the image of every T,T,-open (resp.T,-
closed) subset of Xis a G;0,-open
(resp. 0;0,-closed) setin Y.

(1.9) Definition [2]:

A function T:(X1,T,) >(Y,0,,6,) is
said to be (1,2)* b-irresolute if FE(M)is
(1,2)*b-open set in X for every (1,2)* b-open
setVinY.

(2.10) Proposition:

A function T:(X1,1,) >(Y,0,0,) is
(1,2)* b-irresolute iff T2(\M)is (1,2)* b-closed
set in X for every (1,2)* b-closed set Vin Y.

(1.11) Definition [7]:

A function T:(X1,7,)—XY,0,0,) is
said to be pre-(1,2)* b-closed (resp. pre-(1,2)*
b-open) if the image of every (1,2)* b-closed
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(resp. (1,2)* b-open) subset of X is an (1,2)*
b-closed (resp. (1,2)* b-open) setin Y.

2. Quasi (1,2)* b-open Functions
Now, we introduce the
definitions:

following

(2.1) Definition:

A function T:(X1,7,)—XY,0,0,)is
said to be (1,2)* b-open if the image of every
T,T,-open subset of Xis an (1,2)* b-open set
inY.

(2.2) Definition:

A function T:(X1,1,)—>(Y,0,0,) is
said to be quasi (1,2)* b-open if the image of
every (1,2)* b-open set in Xis ©,G,-open in
Y.

(2.3) Proposition:
Every quasi (1,2)* b-open function is
(1,2)*-open as well as (1,2)* b-open.

(2.4) Remark:
The converse of (2.3) may not be true in
general. Consider the following example.

Example:

Let X=Y=fahc}, n ={X¢{a}},
T, =X ¢} o ={Y.¢{a}{bc}] &
o, ={Y,¢}. So the sets in PXh{a}] are
TT,- open in X and the sets in
{Y,¢{a}{b.C}Jare G,6,-open in Y. Also,
(12 *BAX 1, 7,) ={X ¢4a,¢} {a, b} A& ]
& (12*BQY,c;,0,) =Y, ¢ {a}{b}{c},
{ab}{ac}{b,c}}.

Let f:(X1,7,)>(Y,0,0,) be a
function defined by: f(@)=a,f(D)=b &
f(C)=cC. 1t is clear that f is (1,2)* b-open
as well as (1,2)*-open, but f is not quasi
(1,2)* b-open, since {a, c} is (1,2)* b-open in

Xt,1), but f(fcp)={act is not
6,0,-open in (Y,0,,0,).

(2.5) Proposition:
Every quasi (1,2)* b-open function is
pre-(1,2)* b-open.

(2.6) Remark:
The converse of (2.5) may not be true in
general. Consider the following example.



Journal of Al-Nahrain University
Science

Example:

Let X=Y=fabc =X}
o =X¢{a.c}, o ={Y.¢{a}{o}{a. o}
& o, ={Y,0{a}}. so the sets in{X ${a,C}}
are TT,-open in X and the sets in
{Y,0{a} b}H{a bt} are ©,6,-open in Y.
Also, (12*BAX 1, 7,) ={X, ¢ {a},
{c}{ab}{ackib.c}} & (1*BQAY,c;,,)
={Y, ¢ {a} {b}{ac}{ab} {bc}}.

Let f:(X1,1,)—(Y,0,0,) be a
function defined by: f(@)=a,f(b)=C &
f(©)=Db. 1t is clear that f is pre-(1,2)* b
openbut f is not quasi (1,2)* b-open,
since{a, b} is (1,2)* b-open in (X 1,,T,), but
f(f,b})={a,c}is not G,0,-0pen
in(Y!Gl!GZ)-

Thus we have the following diagram:
guasi (1,2)* b-open = pre-(1.2)* b-open

U U
(1,2)* -open = (1,2)* b-open
(2.7) Theorem:
A function f:(X1,7,)—XY,0,0,) is

quasi (1,2)* b-open iff

f(Q,Z)*bInt(J))CG_LGZIn'[f(U)) for every
subset U of X.

Proof: =

Let f be a quasi (1,2)* b-open function. To
prove that F(0,2)*bint))=aoio, intf(U))
for every subset U of X.
By (16) no. 5 (2*bintcU =
(12 *binty))=f (V). Since
@2*bintQ) is an (1,2)* b-open set in X and
Fis quasi (1,2)* b-open, then (@2 *bint{))

—\

0,0,-0pen in Y. Thus
f(¢2)*blnt(J))cq02Intt(LD)
Conversely Suppose that

f(Q,Z)*blnt(J))CQpZIn'[f(U)) for every
subset U of X. To prove that f is quasi (1,2)*

b-open. Let U be an (1,2)* b-open set in X.
Then by (1.6) no.7, U={12)*binty) =
f(U=F(*bintl) oo, intf(U)).
But _qcszlntf(U))gf(U). Consequently
60 IN{(U)=FU)=F() s a c0,-
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open set in Y. Hence f is a quasi (1,2)* b-open
function.

(2.8) Theorem:

If a function T:(X1,T,) >(Y,0,0;)
IS quasi 1,2)* b-open, then
@2*bintt*(U)=f Hoc,intl))  for

every subset U of .

Proof:
Let U be any arbitrary subset of

Y. Then,f3(U)is a subset of X. Since
f is quasi (1,2)* b-open, then by (2.7)

(0 *bint(*(U))=oic, intt(f*(U))=
o6, intQ). Thus
12*bintt*(U)=f (o intl))  for

every subset U of Y.

(2.9)Definition:

A subset A of a bitopological space
(Xt,T,) is said to be an (1,2)*
b-neighborhood of a point x in X if there exists
an (1,2)* b-open set U in X such that x e U
A.

(2.10) Theorem:

Let f:(X71,7,)>(Y,0,0,) be a

function from a bitopological space X into a
bitopological space Y. Then the following are
equivalent:-

i) fis quasi (1,2)* b-open.

iy £(0,2)*bint{))=o,c, intf(U))for each
subset U of X.

iii) for each X&X and each (1,2)* b-
neighborhood U of x in X, there exists an
(1,2)*-neighborhood V of f(x) in Y such that
\V={()

Proof:
(1) (1) .1t follows from theorem (2.7)
1) —(.

Let XX and U be an arbitrary (1,2)*
b-neighborhood of x in X, then by (2.9) there
exists an (1,2)* b-open set V in X such that
XeVcU. Since V is (1,2)* b-open in X,
then by (1.6) no.7, V=(12)*bint{/). By
(i) , we have T(M)=T((,2*bint}{))c
oc, Intf(V)) = (V) coint{(V).
Since oo INt{(M))f(VM) =

—



f(M) =c,c,int{(M))= f(v ) is 5,0,-open
in Y such that T(X) ef(M) (V).
.

Let U be an arbitrary (1,2)* b-open set in
X. Then for each Y ef(U) there exists XeU
such that T(X)=Y. By (iii) there exists an

(1,2)*-neighborhood \/y of y in Y such that
V, cf(U).  since 'V, (1,2)*-

y
neighborhood of y , then there exists a 0;0,-

open set W in Y such that yeW V.

Thes fU)= U W

yef(U)
set in Y. This implies that f is quasi (1,2)*
b-open function.

is an

which is a G;0,-open

(2.11) Theorem:

A function T:(X1,7,)—XY,0,0,) is

quasi (1,2)* b-open iff for any subset B of Y
and for any (1,2)* b-closed set F of X

containing T(B), there exists a G,G,-closed
set G of Y containing B such that T(G) cF.

Proof: =
Suppose that f is quasi (1,2)* b-open. Let
BCY and F be an (1,2)* b-closed subset of

X such that FHBcF Now, put
G=Y—-1(X-P. since f*(B cF

= X—Fcf(B) =
fX-Af(F(B)) B =
BY—{(X—H =BcG. Since f is quasi
(1,2)* b-open, then G is a 0;0,-closed subset
of Y. Moreover, we have T2(G) CF.

Conversely, let U be an (1,2)* b-open set in
X. To prove that Tf(U)is a ,6,-open setin Y.
Put B=Y—f(U), then X—Uis an (1,2)* b-
closed set in X such that T1(B) = X-U.

By hypothesis, there exists a G,0,-closed
subset F of Y such that BcF and
(P =X—U. Hence, we obtain

(U < Y—F. On the other hand, since BF
= Y-FcY-B=f(U =
Y—Fcf(U). Thus f(U)=Y—F which is
0,0,-open and hence f is a quasi (1,2)*
b-open function.

(2.12) Theorem:

v
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A function T:(X1,T,)—>(Y,0,0,)

IS quasi (1,2)* b-open iff

F(cocB)=(@2*bclf(B) for every

subset B of .

Proof: =

Suppose that f is quasi (1,2)* b-open. To
prove that T (c,0,c(B) (1,2 *be(f(B)
for every subset B of Y. Since
(B <@2*bclf(B) for any subset B
of Y, then by (2.11) there exists a 0;0,-closed
set F in Y such that BcF and
(P (.2 *belfB). since BCF =
6,0,C(B) co,0,c(F) =F. Therefore,
we obtain
fHoioc(B)=f~(F) =12 *belf(B)
Thus F(ci0,c(B)=@2)*belf*(B) for

every subset B of Y.

Conversely, let BCY and F be an (1,2)*
b-closed subset of X such that T(B) F. Put
W=c,6,c[B), then we have BcW and
(W =f"(cio,lB)=(12*belf*(B)

c(@,2*bc(F) =F. Then by theorem (2.11) f
is a quasi (1,2)* b-open function.

However the following theorem holds. The
proof is easy and hence omitted.

(2.13) Theorem:

Let f:(X7,5)—>(Y,0,0,) and

9:(Y,0,,6,) >(Z1;,mp) be two functions.

Then:-

1) If fand g are quasi (1,2)* b-open, then
gofis quasi (1,2)* b-open.

2) If fand g are quasi (1,2)* b-open, then
gofis pre-(1,2)* b-open.

3) If fis quasi (1,2)* b-open and g is (1,2)*-
open, then g0f is quasi (1,2)* b-open.

4) If fis quasi (1,2)* b-open and g is (1,2)*
b-open, then QOT is pre-(1,2)* b-open.

5) If f is quasi (1,2)* b-open and g is
pre-(1,2)* b-open, then QOT is pre-(1,2)*
b-open

6) If fis (1,2)* b-open and g is quasi (1,2)*
b-open, then goTis (1,2)*-open.

7) If fis pre-(1,2)* b-open and g is quasi
(1,2)* b-open, then Qofis quasi (1,2)*
b-open.
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8) If fis (1,2)*-open and g is quasi (1,2)*
b-open, then goTis (1,2)*-open.
(2.14 )Definition:

A function T:(X1,7,)—XY,0,0,)is
said to be (1,2)* b-continuous if f‘l(\o is
(1,2)* b-open set in X for every G,G,-0open set
VinY.

(2.15)Proposition:

A function T:(X1,1,) >(Y,0,6,) is
(1,2)* b-continuous iff T(\V) is (1,2)*
b-closed set in X for every G,0,- closed set V
inYy.

(2.16)Definition:

A function T:(X1,7,)—XY,0,0,) is

said to be contra (1,2)* b-irresolute if f‘l(\Ois

(1,2)* b-closed set in X for every (1,2)*
b-opensetVinY.

(2.17)Theorem:

Let f:(X7,5)—>Y,0,0,) and
g:(Y,0,,6,) >(Z1;,mp) be two functions.
Then:-

1) If g0fis quasi (1,2)* b-open and g is
(1,2)*-continuous and one-to-one, then f is
quasi (1,2)* b-open.

2) If gofis quasi (1,2)* b-open and g is (1,2)*
b-continuous and one-to-one, then f is
pre-(1,2)* b-open.

3) If QOfis contra (1,2)* b-irresolute and g is
quasi (1,2)* b-open and one-to-one, then f is
contra (1,2)* b-irresolute.

4) 1f gofis quasi (1,2)* b-open and f is (1,2)*
b-irresolute and onto, then g is (1,2)*-open.

Proof:

1) To prove that T: (X 1,7,) —XY,0,0,) is
quasi (1,2)* b-open. Let U be an (1,2)*
b-open subset of Xsince goTis quasi (1,2)*

b-open, then (gof)U)is 1ymp-open in Z.

Since g is (1,2)*-continuous, then
g'(@-f(U)=0" -9 ) is c10,-open
in Y. Since g is one-to-one, then T(U)
IS 0,0,-0pen in Y. Thus

f:(X1,1) Y,0,6,) is a quasi (1,2)*

b-open function.

\vy
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2) To prove that f:(X1,1,) >(Y,0,,6,)is
pre-(1,2)* b-open. Let U be an (1,2)* b-open
subset of X, since gof is quasi (1,2)*
b-open, then (Qof)(U)is mym,-open in Z.
Since g is (1,2)* b-continuous, then
g7 @Q-fVU)=@"-9f) s @2*
b-open inY. Since § is one-to-one, then
f(U is (1,2* b-open in Y. Thus
f:(X1,1)—>(Y,0,0,) is a pre-(1,2)*
b-open function.

3) To prove that T: (X 1,7,) >(Y,0,,0,) is
contra (1,2)* b-irresolute. Let U be an (1,2)*
b-open subset of Y, since g is quasi (1,2)*
b-open, then (U)is my1,-open in Z.

Since every TyTp-open set is (1,2)*
b-open, then g(U)is (1,2)* b-open in Z. Since

QOf is contra (1,2)* b-irresolute, then
(gof)—l(g(Lb) is (1 2)* b-closed in X,
since one-one, then

G-f) l(g(U)) =f 1(9’ QU)=F*U) i

an (1,2)* b-closed set in X, hence f l(U) is

1,2)* b-closed in X. Thus

f:(X1,1,)—>(Y,0,0,) is contra (1,2)*

b-irresolute.

4) To prove that g:(Y,0,0,) —>ZM,m)
is (1,2)* -open. Let U be a G;0,-0pen subset
of Y, then U is an (1,2)* b-open subset of
Y, since f is (1,2)* b-irresolute, then f‘l(LD
is an (1,2)* b-open set in X, since QOfis
quasi 1,2* b-open, then
R 1(LD) g(fof *(U) is ymp-open
in Z. Since T is onto, then g(U) is 1y1p-
open in Z. Thus 9:(Y,0,,0,) >(Zn,mp)

is an (1,2)* -open function.
3. Quasi (1,2)* b-closed Functions
(3.1) Definition:

A function T:(X1,7,)—(Y,0,0,)is
said to be (1,2)* b-closed if the image of every
T,T,-closed subset of X is (1,2)* b-closed set
inY.

(3.2) Definition:

A function f: (X 1,1,) >(Y,0,,6,)is

said to be quasi (1,2)* b-closed if the image of



every (1,2)* b-closed set in Xis G,6,-closed
setin.

(3.3) Proposition:
Every quasi (1,2)* b-closed function is
(1,2)*-closed as well as (1,2)* b-closed.

(3.4) Remark:
The converse of (3.3) may not be true in
general. Consider the following example.

Example:

Let X=Y={ahc} & 1 ={X¢{ac}}
7 =X}, a={V.efadt) &
o, ={Y,0{a}} So the sets in {PXh{b}]
are TT,-closed in X and the sets

in{Y,({b}{b,C} Jare G,6,-closed in Y.

Also, (L2*BGX1,T,)={X ¢{a}{b},
{c}{ab}{bc}} & 12D*BQY,0,,5,)=
Y, ¢ {3 {cr{bc}}.

Let f:(X1,7,)>(Y,0,6,) be a
function defined by: f(@)=a,f(D)=b &
f(C)=cC. It is clear that f is (1,2)* b-closed as
well as (1,2)*-closed, but f is not quasi (1,2)*
b-closed, since{a}is (1,2)* b-closed in X, but
f(})={a}is not G,6,-closed in V.

(3.5) Proposition:

Every quasi (1,2)* b-closed function is

pre-(1,2)* b-closed.

(3.6) Remark:

The converse of (3.5) may not be true in
general. In (2.6), f is pre-(1,2)* b-closed, but f
is not quasi (1,2)* b-closed, since {a} is (1,2)*
b-closed in X, but T(f})={a}is not G,0,-
closedin.

Thus we have the following diagram:
guasi (1,2)* b-closed = pre-(1.2)* b-closed

U U
(1.2)* closed = (1.2)* b-closed

(3. 7) Theorem:
bijective function

f: (X‘l:l 1,) XY,0,,0,) is quasi (1,2)*

b-closed iff it is quasi (1,2)* b-open.
Proof:

VA
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Let f be a quasi (1,2)* b-closed function.

To prove that f is a quasi (1,2)* b-open
function.Let U be an (1,2)* b-open set in

= is (1,2)* b-closed in X. Since f is
quasi (1,2)* b-closed, then f(LF)is ©,0,-
closed in Y. Therefore (F(LF)Y is ©,0,-open
in Y. Since f is a bijective function, then
F(W)¥ =f(U= f(U) is 5,6,-openiin Y.
Thus T:X—Yis a quasi (1,2)* b-open
function.
Conversely, Suppose that T:X—Y is quasi
(1,2)* b-open. To prove that f is quasi (1,2)*
b-closed. Let F be an (1,2)* b-closed set in X
= F is (1,2)* b-open in X. Since f is quasi
(1,2)* b-open,then T(F)is ©,0,-open in V.
Therefore (f(F°)¥ is ©,0,-closed in Y. Since
f is a bijective function, then (F(F°)f =f(P
=f(Pis 6,0,-closed in Y. Thus T : X—Y
is a quasi (1,2)* b-closed function.

(3.8) Theorem:

A functionf:(X1,1,) —>(Y,0,,6,)

from a bitopological space X into a
bitopological space Y is quasi (1,2)* b-closed

iff o,0,Clf(F)=f(,2*bc(F) for every
subset F of X.

Proof:
= Let f be a quasi (1,2)* b-closed function .

To prove that 6,6,C(F(F)=f((Q,2)*bc(P)
for every subset F of X. By (1.6) no.2,

Fcl.2)*ocp) = 1(F) Cf(@z)*bC(F))
Since (L,2)*bc(Pis an (1,2)* b-closed set in

X and f is quasi (1,2)* b-closed, then
f(L2*bc(P) is c,0,-closed in Y. Thus

coclf(F)f(L*bc(A) for every
subset F of X.

Conversely:

Suppose that 6,0,CLf(F))f((,2*bc(F)

for every subset F of X. To prove that f is
quasi (1,2)* b-closed. Let F be an (1,2)* b-
closed set in X. Then by (1.6) no. 4,

F=12*bcH)= 1) f(@Z)*bC(F))
By hypothesis 5,5,CKf(F))<T((.2)*bc(P))
= ooclf(R))=f(6.2*bc(P)=fF.
But f(Acooclf(F). Consequently
f(A=cocliB) = (B is a oo,
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closed set in Y. Thus f is a quasi (1,2)*
b-closed function.

(3.9) Theorem:

A function T:(X1,1,) >(Y,0,,6,) is
quasi (1,2)* b-closed iff for any subset B of Y
and for any (1,2)* b-open set G of X
containing T(B), there exists a G,G,-open
set U of Y containing B such that T(U) cG.

Proof:

This proof is similar to that of theorem
(2.12).
However the following theorem holds. The
proof is easy and hence omitted.

(3.10) Theorem:

Let f:(X7,5)—>(Y,0,0,) and

9:(Y,0,,6,) >(Z1,mp) be two functions.

Then:-

1) If fand g are quasi (1,2)* b-closed, then
gofis quasi (1,2)* b-closed.

2) If Tand g are quasi (1,2)* b-closed, then
gofis pre-(1,2)* b-closed.

3) If fis quasi (1,2)* b-closed and g is (1,2)*-
closed, then QOf is quasi (1,2)* b-closed.
4) If f is quasi (1,2)* b-closed and g is (1,2)*
b-closed, then g0f is pre-(1,2)* b-closed.
5) If f is quasi (1,2)* b-closed and g is pre-
(1,2)* b-closed, then Qof is pre-(1,2)*

b-closed.

6) If fis (1,2)* b-closed and g is quasi (1,2)*
b-closed, then gofis (1,2)*-closed.

7) If fis pre-(1,2)* b-closed and g is quasi
(1,2)* b-closed, then gof is quasi (1,2)*
b-closed.

8) If fis (1,2)* -closed and g is quasi (1,2)*
b-closed, then Qofis (1,2)*-closed.

(3.11) Theorem:

Let f:(X7,7)—>(Y,0,0,) and

9:(Y,0,,0,) >(Z;,mp) be two functions

Then:-

1) If gof is quasi (1,2)* b-closed and g is
(1,2)*-continuous and one-to-one, then f is
quasi (1,2)* b-closed.

2) If QOfis quasi (1,2)* b-closed and g is
(1,2)* b-continuous and one-to-one, then fis
pre-(1,2)* b-closed.

\va
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3) If QOfis quasi (1,2)* b-closed and f is
(1,2)* b-irresolute and onto, then g is (1,2)*-
closed.

4) If gofis contra (1,2)* b-irresolute and f is
quasi (1,2)* b-closed and onto, then g is
contra (1,2)* b-irresolute.

Proof:

This proof is similar to that of theorem

(2.17).
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