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Abstract: The purpose of the present paper is to define and Wy>-semiopen in topological spaces via bioperations. Usiigy th
set to introduce the concepts ((ni(m/) , am_ﬁr))-semicontinuous(a(y‘)/),a(ﬁ‘ﬁ,))-semiopen ant(ia(yw,a(B‘ﬁ,))-irresolute functions

and investigate some of their properties.
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(O’(y,,/) ) a(ﬁﬂﬁf))-irresolute.

1 Introduction

In general topology, mathematicians have been pursuing iisvestigate different types of generalized open sets, and
generalized continuous functions. The notion of semiops I an important concept in general topology. Semiopen
sets and semi-continuity which are one of such concepts ingrruced by Levineq]. Njastad f] introduceda-open

sets in a topological space and studied some of its propetbeahim ] introduced and discussed an operation on a
topologyaO(X) into the power seP(X) and introduceab((y /)-open sets in topological spaces and studied some of its

basic properties]]. In this paper, the author introduce and study the notioa®0(X, T)(yy/) which is the collection of

-semiopen by using operationg and y on a topological spacenO(X, 7). And also introduce
(G(VaV').’ a(ﬁ,ﬁl))-semlcon-tlnuous,(a(y,y/),aB,Bl))-semlopen anda(y,y/),a(ﬁ,ﬁl))-lrresolute functions and investigate
some important properties of these functions.

all a(%y/)

2 Preliminaries

Throughout this papei(X,7) and (Y, o) represent nonempty topological spaces on which no separatioms are
assumed, unless otherwise mentioned. The closure andtém®irof a subsef of X are denoted bZI(A) andint(A),
respectively.

Definition 1. A subset A of a topological spa¢¥, 1) is called a-open g] (resp., semiopend]) if A C Int(CI(Int(A)))
(resp., AC CI(Int(A))). The complement of am-open (resp., semiopen) set is calleetlosed (resp., semiclosed) set.
The family of alla-open (resp., semiopen) sets in a topological sp@tea) is denoted byxO(X, 1) or aO(X) (resp.,
SQX, 1) or SOX)).

Definition 2. [1] Let (X, 1) be a topological space. An operatigron the topologyrO(X) is a mapping fromoO(X)
into the power set PX) of X such that VIC VY for each Ve aO(X), where \¥ denotes the value gfat V. It is denoted
byy: aO(X) — P(X).
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Definition 3. [1] An operationy on aO(X) is said to bea-regular if for everya-open sets U and V containingsX,
there exists am-open set W of X containing x such thatwuYnVvY.

Definition 4.[2] Let yandyl be operations o O(X, 7). A subset A of X is said to l:nl?y‘y/)-open if for each xc A, there

exista-open sets U and V of X containing x such théﬂuu/‘/ C A. Asubset F ofX, 1) is said to bea(yy/)-closed if its

complement X F is o,/ -open. The family of atlx )-open sets ofX, 1) is denoted by O(X, r)(yy/).

Proposition 1.[2] If Ajis ag,/y-open forevery £ I, thenu{A :i€l}is ag,y/y-open.
Proposition 2.[2] Letyandy bea-regular operations. If A and B arg,, /,-open, then M B is ag,,/-open.

Definition 5. [6] Letyandy be operations om. A nonempty subset A OX, 7) is said to be(y, y )-open if for each xc A
there exist open sets U and V of X containing x such thavMY C A. The family of all(y,y )-open sets ofX, 1) is
denoted by(y‘y/)

Proposition 3. [2] If Ais (y,y )-open, then A isx(yy/)-open.

Definition 6. [2] Let (X, 1) be a topological space and A be a subset of X, then:

(1) The intersection of aldx V) -closed sets containing A is called th{ey /\-Closure of A and denoted hvy /) CI(A).
(2) The union of aIIa open sets contained in A is called thg/ —mtenor of A and denoted b@r —Int (A)

Proposition 4.[2] For a point xe X, xe a, )—CI( A) if and only if VN A # ¢ for everya,, /,-open setV containing Xx.
Proposition 5.[2] For any subsets A of Xx Int(A) isana, /,-open setin X.

Proposition 6.[2] Let A be any subset of a topological spd&e ). Then the following statements are true:

(1) X\ a /) Int(A) =

oy CI(X\ A
(2) X\ a,/\-CI(A) = -Int(X\A).
(3) @, -Int(A) = X\a‘ CI(X\ A).

(X\A)

(4)a:/; Cl(A)=X\a,, ' -IntX\A.

Definition 7. [3] A function f: (X, 1) — (Y, 0) is said to be(a App )) -closed if fora(
is a(&m-closed inyY.

y’y/)-closed set A of X, (R

3 ac,,/)-Semiopen sets

Definition 8. Let (X, T) be a topological space angdy be two operations orO(X,T). A subset A of X is said to be

(yy)-semmpen if there exists an, s -open set U of X suchthatd AC a, )-CI( ).

The family of all Ay y )-semlopen sets of a topological spd&e ) is denoted by SQ(X, r) V) Also, the family of all

ay,./)-Semiopen sets alX, 1) containingx is denoted byr SO(X, x) vy

Theorem 1.If Aisana,  ,,-open setinX, 1), then it |sa(

v.y) -semlopen set.

v.Y)

ProofThe proof follows from the definition.

The following example shows that the converse of the abos@rém is not true in general.
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Example 1.Let X = {1,2,3} and1 = {¢,X,{1},{3},{1,2},{1,3}} be a topology orK. For eachA € aO(X,T), we
define two operationgandy , respectively, by

/ X if3eA
Y _ AV —
AT=A {A if 3¢ A.
Now, aO(X, r) ={@,X,{1},{1,2}}. Let A= {1,3}, then there exists am,, /\-open sef{1} such that{1} CAC

Ay )-CI({ = X Thus,Ais a, )—semlopen but natr, s -open.

Theorem 2.1f Ais a(y,y )-open set in(X, 1), then it isa( )-semlopen set.

3%
Proof. The proof follows from Propositio and Theoreni.

The following example shows that the converse of the abosertém is not true in general.

Example 2.LetX = {1,2,3} andr = {®,X,{2}} be a topology oiX. For eachA € aO(X, r) we define two operations
y andy , respectively, byAY = AY — A Then {1,2}is Ay ) -semiopen set but it is ngy, y )-open.

RemarkBy Theoreml and Propositior3, we obtain the foIIowing inclusion:

Ty € aO(X,r)(W/) C asqx,r)(w,).

The following examples show that the concept of semiopemfwg -semiopen sets are independent.

Example 3.Let X = {1,2 3} andt = {¢,X,{1},{2},{1,2},{2,3}} be a topology orX. For eachA € aO(X,T), w
define two operationgandy , respectively, by

/(X if1¢A
VA —
AT=A {CI(A) ifleA
Calculations givexO(X, T) ={@,X,{1}}. Then, A={1,3} is Ay ) -semiopen but not a semiopen set.

Example 4.Let X = {1,2,3} andt = {(p,X,{1},{2},{1,2},{1,3}} be a topology orK. For eachA € aO(X, 1), we
define two operationg and)/ , respectively, by

/ Aif2eA
VAV —
AT=A {x if2¢A
Calculations givexO(X, T) ={¢,X,{2},{1,2}}. Then, A= {1} is semiopen but not am,, ,,-semiopen set.

vy)
Theorem 3.A subset A |$x(y,y/)-sem|open if and only if A a(yy)-CI(a(w)-lnt(A)).

Proof.Let AC awy)-CI(a(y )-Int(A)) TakeU = a, )-Int( ). Then, by PropositioB, U is ag,./y-open and we have
U=a,, -Int(A) CAC a, )—CI(U) HenceAis Ay -semiopen.
Conversely, suppose thatis ana(y‘y/)-semiopen setiX. ThenU CAC ai,y )-CI( ), for someaq,, s -open setd) in
X. SinceU C a(y,y/)-lnt(A). Thus, we havex(y,y/)-CI(U) C a(w)-Cl(a< )-Int(A)) Hence,

ACa

—~Cl(a,, — Int(A)).

(v.Y) vy

Theorem 4. Let A be ana, /, -semiopen set in a space X and B a subset of X. & B C a, )—CI( ), then B is

(y v ) semlopen

Proof.SinceAis ana, /- semiopen set i, then there exists am, /)-open seb of X suchthatt CAC Ay -Cl(U).
SinceAC B, soU C B. Buta,,, >—CI( ) C (w/)-CI( ), thenB C Ay ) -Cl(U).HenceU CBC a,.yyClU). Thus,B
is a,/,-semiopen. '
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Theorem 5.If A; is a(yy/)-semiopen for everyd |, thenUu{A :iel}isa yy/)-semiopen.

Proof.SinceA is ana(yy)-semiopen setfor evere |, so there exist au(y /)-open sebj of X such that) C A C Ay
Cl(U;) this impies thatJic; Ui C Uie) A C a(yy/)—CI(Uie, i). By Propositiont, [Ji¢ Ui is ag,/y-open. Thereforeic| A
is ana,, )—semlopen set ofX, 7).

If AandB are twoa, 1\ -semiopen sets iifX, 1), then the following example shows thain B need not bex
semiopen.

(vy)"

Example 5.Let X = {1,2,3} andt = {¢,X,{1},{3},{1,2},{1,3}} be a topology orX. For eachA € aO(X, 1), we
define two operationg andy', by
A {A, if1eA,

if1 ¢ A,
and _
A — A, !f A={1,2} or{1,3},
X, if A#{1,2} or{1,3}.
Then, it is obvious that the sefd,2} and {1,3} are a(yy)-semiopen, however their intersecti¢a} is not Aiyy/)
semiopen. ' '

RemarkFrom the above example we notice that the family otmal/lw—semiopen subsets of a spatés a supratopology
and need not be a topology in general.

Theorem 6.Let yandy/ be a-regular operations orrO(X). If A is a subset of X, then for evesy, / -Open set G of X,
we have:

(1) a,,,,-CANGC a, /,-CIANG).
@) a /-CI(ANG) =a, , Cl(a,, ; -CI(A)NG).

Proof. (1) Letxe a, )—CI( )N G andV be anya,, /,-open set containing. Then by Propositio2, VNG is also an
a,,/ -open set contalnmg X. Sinees a(yy/)-CI( ), implies that(V N G) N A # ¢, this implies tha¥ N (ANG) # ¢ and
hence by Propositiod, x€ a, ./, -CI(ANG). Thereforea,, /-CI(A JNGC a, )—CI(Am G).

(2) By (1), o >CI( JNG C a V) -CI(ANG) and soa

vy)

y -Cl(a(y!y/)-CIéA) NG) C a,,,,CI(ANG). But

ANG C a,, )-CI( ) N G implies that a(N)-CI(A nG C Ay I(a(yy)-CI(A) N G). Therefore,
A,y —CI( N ): a, Cl(a (y!y/)-CI(A)mG).

Theorem 7. Letyandyl be a-regular operations omO(X). If Ais ac,,/y-open and B m(yy)-semmpen then AB is

a(w)—semlopen

Proof. SinceB is a(yy)-semlopen there exists aJQ )-open seiG such thatG C B C a, )-CI( ) and so)ANG C

ANBC AN Ay -CI(G). By Proposition2, ANG is a< /)-open and sANG = Ay Int(Am G). By Theorem6

(1), AN a ) CI(G Ay ) -CI(ANG). ThereforeAﬁBC AN a, )-CI( ) C a, )-CI(AﬂG) =00,/ -Cl(a )

Int(ANG)) C a, Cl(a (yy/)-lnt(Aﬁ B)). By TheorenB, ANBis a(yy/)-semiopen

Proposition 7. The set A isx(yy/)-semiopen in X if and only if for eachexA, there exists au(yy/)-semiopen set B such
that xe BC A.

Proof Suppose tha#A is an a yy/)—semiopen set in the space. Then for eachx € A, put B = A which is an
am/)—semiopen set such thae B C A

Conversely, suppose that for eack A, there exists amx( V) -semiopen seB such thatx € B C A. ThusA = UyeaBx,
whereBy € aSQ(X, T) V) Therefore, by Theorers, A is ana, /- semiopen set.
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Proposition 8.Let (X, T) be a topological space angy be operations omO(X). A subset A of X isr(yy/)-semiopen if

and only |for )CI( )= (w/)-CI(or(y’y/)-lnt(A)).

Proof.LetA e asqx) V) Then, we havé\ C a, -Cl(a,, /y-Int(A)), which implies that

V)
—Cl{(a

vy)

—CI(A) C /)—Int(A))ga

vy —CI(A)

Ay Ayy) vy)

and hencex( )CI( ) = (w/)-Cl(a -Int(A)).

(vy)

Conversely, since by Propositiod® and Theorem1, a, )Int(A) is an a(yy/) semiopen set such that
a )-Int(A)CACa( )CI() a, )CI(( )-Int( ))andhencé\lsa( )semlopen

Proposition 9.1f Ais a nonemptyr semlopen setin X, thelh/y -Int(A) # @.

vy

Proof. SinceA is Ay semiopen, by Propositiof, we havea(yy/)-CI(A) = a(yy/)-CI(a(yy/)-Int(A)). Suppose that
a(yy/)-lnt( ) = @. Then, we haver( )—CI( ) = @ and hencé\ = @. This contradicts the hypothesis. Therefcng,y,)-

INt(A) # .

Proposition 10.Let (X, T) be a topological space angly be operations or@O(X). Then a subset A of X B( vy
semiopenif and only if & a(yy/>-CI(am/)-lnt(a(y‘y/fCl(A))) anda V) -Int(a v, )-CI( )) C Ay Cl(a v, )-Int(A)

vv

Proof.Let Abe anawy)-semiopen set. Then, we have

ACa —Cl(a —Int(A)) Ca —Cl(a flnt(a(y,y/)—CI(A))).

Int(A)).

vy) vY) vY) vY)

Moreover,a(yy)-lnt(a(y,y/)-CI(A)) C a(yy)-CI(A) Ca,, ,-Clla

vy) vy)

Conversely, since(wy)—lnt(a(y!y/)-CI(A)) - a(w/)-CI( vy) -Int(A)). Thus, we obtain that

Ay —Cl(a (v y)—lnt(a(y,y/)—CI(A)))ga(w)—CI(a(w/>—Int(A)).

By hypothesis, we haveA C a(w/)—CI(or(w/)-lnt(a(yy)—CI(A))) C a(y!y/)-CI(a(y’y/)-lnt(A)). Hence, A is an
a,/)-Semiopen set.

Definition 9. Let A be a subset of a topological spa@é, 1) andy,y be operations ormO(X). Then, a subset A of
X is said to bea vy -semiclosed if and only if XA is a<yy)-sem|open The family of adi( )-semlclosed sets of a

topological spacéX, 1) is denoted byrSQ'X, T) ()"

The following theorem gives characterizationspgj y/)-semiclosed sets.

Theorem 8.Let A be a subset of X andy be operations o O(X). Then, the following statements are equivalent:

(1) Ais Ay vy -semiclosed.
2 Ay Int( v, )-CI( )) CA.
(3) a vy Int( v, >CI( )) = a, )Int(A)

4) There exists aw, )-closed set F such thal(yy -Int(F) CACF.

/.. Hence, by Theoren8 and

Proof. (1) = (2): Since A € aSCX, r)(y )» then we haveX \ A € aSQX, T)(yly)

Proposition 6, X \ A C Ay -Cl(a vy) -Int(X \ A) = X\ ( Int( v, )-CI(A))). Therefore, we obtain
qiyy )Int( vy )-CI( )) CA
(2) = (3): Since a(y,y/)-lnt(a(yy)-CI(A)) C A implies that a(yy)-lnt(a(y,y/)-CI(A)) C a(y’y/)-lnt(A) but

(© 2018 BISKA Bilisim Technology


www.ntmsci.com

159 BISKA Hariwan Z. Ibrahima,,,/ -semiopen sets in topological spaces

a. n-Int(A)Ca,, . -Int(a /)-CI(A)) and soa(y,y/)-lnt(a(yy)-CI(A)) =a

vy -Int(A).

vY) vY) vY)

(3) = (4): LetF =a,, /,-CI(A), thenF is ana )—closed set such that

vY) vy

Ay~ INt(F) =0y, ) —Int(ay, ) —ClA) =a(,, ) —Int(A) CACF,

which proves (4).

(4) = (1): If there exists am(yy)-closed seF such tha'n( )-Int(F) CACF,then

X\FCX\ACX\ @,/ ~Int(F)=a , —CIX\F).

vy)

SinceX \ F is ag,./)-open, therX \ Ais a,y )-semiopen and sAis a(yy/)-semiclosed.

Theorem 9. Let (X,7) be a topological space ang,y be operations onaO(X). Arbitrary intersection of
a<y7)/)—semiclosed sets is alwawy‘y/)-semiclosed.

Proof. Follows from Theorend.

Lemma 1.Let Ae asqx,r) and suppose thal( /) -Int(A) CBC A. Then, B aSO X, 1) vy
Proof. Let A€ aSCX, T)( /- then by Theoren8, there exists aw, , -closed sef such thato,, /- Int(F) CACF.
SinceBC AandAC F. Thus BCF alsoa,, ; -Int(F) C A,y )-Int( ) andawy)-lnt(A) C B. This implies thatr

vy) (vy)"
Int(F) C B. Hence,a( /) ) -closed inX. This proves thaB € aSQ X, r) /)

-Int(F) CBCF, whereF isa

Proposition 11.Let (X, 1) be a topological space anyiy be operations or@O(X). Then, a subset A of X B(
semiclosed if and only 'ci(yy/)—lnt(or(w/)—CI(a(yyl)—lnt(A))) CAand

vy)”

ay,y— (e, —Cl(A) Ca,, ) —Cl(a, ;= Int(A)).

Proof.Let A be ana(yy/)-semiclosed set. Then, by Theor&n?), we have

ay,yy —Int(a,,,,—Cl(a,, /= Int(A) Ca, s —Int(a, , —CI(A) €
Moreover, by Theorer8 (3),

—Int(a —Int(A) C a —Cl(a —Int(A)).

Ayy) vy) ~ClA) =ag, vy) wy)

Conversely, smcer( )Int( (v y/)-CI(A))ga<y7¥/)—CI(a(y’y/)-lnt(A)).Thus, we obtain that

- Int(awy) —CI(A)) C Ayyy— Int(a(y’y/) - Cl(a(w/) —Int(A))).

By hypothesis, we havewy)-Int(a(yy)-CI(A)) C a(yy)-lnt(a( V) -Cl(a v, )-Int(A))) C A. Hence, by Theorer®, Ais
ana,, /,-semiclosed set. ' '

Definition 10. Let A be a subset of a topological spgee 1) andy, y' be operations om O(X). Then:

Q) Thea( ) -semiclosure of A is defined as the intersection ot@l /.-semiclosed sets containing A. Thata'%yy
sCI(A)=N{F:Fis Ay -semiclosed and A F}.

(2) The Ay -semiinterior of A is defined as the union of ai(l —semlopen sets contained in A. Thata§y
sInt(A)=U{U :U is Ay semiopen and & A}.
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3) Thea(yy/) semiboundary of A, denoted hy /,-SBA(A) is defined asr(

sCI( )\a V) sint(A).

(4) The setdenoted tly ) -sD(A) and defined b){x foreverya ) semlopen setU contammgx WA\ {x}) # @}

is called thea(yy) sem|der|ved set of A.

The proofs of the following theorems are obvious and thessfme omitted.

Theorem 10.Let A B be subsets of a topological spaeé 1) andy, y be operations omO(X). Then:

Q) Ay sCI(A) is the smallesu( ) -semiclosed subset of X containing A.

(2) Ae asAX, T)(m/) if and only |fa(y /)-SC|(A) =A

(3) Ay -sCl(a ) sCI(A)) = Ay sCI(A).
(4) AC Ay sCI(A).
(5) IFACB, thenawy/)-sCI( ) C (yy)-sCI( ).

6) a vy sCI(ANB) C a V) -sCI(A) N Ay sCI(B).
() a( /) sCI(AUB) D a ( /)S I(A)an V) sCI(B).
)

(8) xe ap, -sCI( A) if and only if VN A # ¢ for every Ve aSQX, X) vy)

Theorem 11.Let A B be subsets of a topological spagé€ 1) and v,V be operations omO(X). Then:

(1) Ay -sInt(A) is the Iargesn< V) semiopen subset of X contained in A.
(2) Ais Ay semiopen if and only if A a, y/)—slnt(A).
3) Aiyy) slnt( vy -sInt(A)) = a,y )-slnt(A)

(4) awy)—slnt(A) CA.

(5) FACB, thena( )-slnt(A) C a(w)-slnt(B).

(6) a /)-slnt(AU B) 2a, /)-slnt(A)Ua(yy)-sInt(B)
(7) a /)—slnt(Aﬂ B)Ca v, /)-slnt(A)ma< )-slnt(B)
(8) X\awy/)-slnt(A) =a, /)-SC|(X\A)

9) X\a(yy/)—sCI( ) = oy, /)-slnt(X\A)

(10) a;,/)-sInt(A )= X\a( /-sCI(X\A)

(11) a ) sCI(A) = X\a /-slnt(X\A)

Theorem 12.Let A B be subsets of a topological spag€ 1) and v,V be operations omO(X). Then:

1) a(yy/)-sCI( ) = (yy/)-slnt(A) ( )-sBd(A).
(@) a,y)sint(A)na, /) -sBAA) =

3) a(yy/)-sBd(A) a(y,y/) sCI(A) N a, )-SC|(X\A).
4) Aiyy) sBdA) = ) -sBd X\ A).

(5) Ay sBdA) is ana )—semlclosed set.

Theorem 13.Let A B be subsets of a topological spaeé 1) andy, y be operations omO(X). Then:

(1) Ifxe Ay sD(A), then xe Ay sD(A\ {x}).
2 a,, ,-sD(AU ) (yy)-sD(A) (yy) -sD(B).
3) a,,./-sSD(ANB ) sD(A)N a, /)-sD(B).
4 a sD(a( /> ( ))\AC A,y /)-sD(A).
(5) a sD(AU Ay -sD(A)) CAuU awy)-sD(A).

(6) a(,,,)-SCI(A) = Aua( /)-SD(A). '

(7) Aisa v, -semiclosed |f and onlyri )-SD(A) A.

/

Y

/

(v.y)
(v.y)
(vy)"
(228
(v:y)

Y

Y)

RemarkLet A be subset of a topological space, 7) andy, )/ be operations oo O(X). Then:
a(yy/)-lnt(A) Cc a(yy/)-slnt(A) CAC a(yy)-sCI(A) C a(N)-CI(A).
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Theorem 14.Let (X,T) be a topological spacey,y operations onaO(X) and A a subset of X. Then, the following
statements are equivalent:

(1) A= Ay sCI(A).

(2 Ay -sInt(a ) sCI( )) CA.
(3) (a0, / -CIX\ (@, CUAN (X (,,-CIAN)) 2 (@,,-CI(A)\ A).
Proof. (1) = (2): IfA:a(y,y/)-sCI(A),thena(yy) sint(a (v y/)-sCI(A)) (yy)-slnt(A) A

(2) = (1): Suppose thatr, /,-sint(a,,, /,
set and so, by Theore8) there is amm,, /) -closed seF such tha‘a<

-sCI(A)) € A. Now, by Theoreni0(1), a(yy/)-sCI(A) is ana(yy/)-semiclosed
)—Int(F) (y‘y/)-sCI(A) CF

v, )-Int(F)) = a(y,y/)-lnt(F). Therefore,

-sCI(A )) and hence awy)-lnt(F) C A But

Since a ,y/)-lnt(F) is a,-semiopen, then a -sint(a

v.y)
Ay Int(F) = a -sint(a ( -Int(F)) C « sint(a

v.Y) vY) vy)" (vy)

ACa, )sCI( ) C F. Thus, Ay vy Int(F) CACF here F is a0y -closed. Hence by Theorer8, A is
a(y’y)-semlclosed and by Theoreld (2), A= awy)-sCI(A).
(3) & (1): We have(a,, 7 -CI(X\ (1,,,/,-Cl(A) \ (X\ (a,,/,CI(A)))) 2 (a,,/,-CI(A) \ A)
(yy/) CI(A)\ (a .y~ -Cl X\(ayy’) -Cl A)))\(X\(U(y,y/)'CI A)))) S A
A,y CHAI N X\ (a,/-CIX\ (a, / -CIAN) \ (X \ (@, -CI(A)))] € A
(yy/) (A) [ \(a 2% Cl(X\(a(yy/) Cl(A)))ﬂ(o{(y’y/)-Cl(A)))] CA
A C{(yy/) (A)ﬂ[(X\( 2% CI(X\(a(yy)-CI(A)))))U(X\(a(y,y/)-CI(A)))] CA
< (o wy) CI(A)ﬁ(X\(a( V) CI(X\(a(y’y/)-CI(A)))))]U(a(y,y/)-CI(A)m(X\(a(y,y/)-CI(A)))] CA
< a,,CHAN -Int(a,, s -CI(A)) €A
@a(yy/)-lnt(a(y -CI( 21) A

& Als ayy )-semlclose
< A= a, )-sCI()

Theorem 15.1f A is a subset of a nonempty space X f;myzl are operations o O(X), then the following statements are
equivalent:

1) a, )-CI(A):X

(2) a, y)—sCI( ) =

(3) If Bis anya, /- semlclosed subset of X such that/B, then B= X.

(4) Every nonemptyr v‘v/) semiopen set has a nonempty intersection with A.
(5) a, -sInt(X\A)

Proof. (1) = (2): Suppose ¢ a, sCI( ). Then, by TheoreriO (8), there exists LI -semiopen set G containing
xsuch thaGNA = @. SinceGii |s a nonemptyx /) semiopen set, then there is a nonerran -open seH such that

H C G and soH N A = ¢ which implies thau(‘ ) Cl(A) # X, a contradiction. Hence,, )-sCI( ) =

(2)=(3):IfBis anya(yy/)-semiclosed set such thatC B, thenX = a(y‘y/)-sCI(A) Ca,, ,-sCl(B) =Band soB = X.

(vy)

(3) = (4): If G is any nonemptya(yy/)-semiopen set such thaaNA = ¢, then AC X\ G and X\ G is
a(yy)-semiclosed. By hypothesiX,\ G = X and soG = ¢, a contradiction. Therefor&N A # .

(4) = (5): Suppose thata( vy sint(X \ A) # ¢@. Then, by Theoremll (1), Ay sint(X \ A) is a nonempty

a,y )-semlopen set such thaE )-slnt(X \ A)NA= g, a contradiction. Therefore(( /) -sInt(X\ A) = .

(5) = (1): Sincea,  ,-sInt(X\ A) = ¢ implies thatX \ ag, sInt(X\A) X by Theoremll (11), implies that

vy)
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Ay sCI(A) = X. By Remark3, a

implies thata, /-CI(A ) =

(N)-SCI(B) Cc a(y,y/)-CI( B) for every subseB of X. Therefore,a( )-sCI( ) =

Proposition 12.Letyandy bea-regular operations ormO(X). If A is a subset of X and sCI( ) = X, then for
everya,, ,,-open set G of X, we ha\a? -CI (ANG) = ay) -Cl(G).

Proof. The proof follows from Theorerh5 and Theorent (2).

Definition 11.Let (X, T) be a topological space andy be operations omO(X). A subset Bof X is said to be ao, /-
semineighborhood (respr nelghborhood) of a point X if there exists am,, )—semlopen (resm —open) set
U such that xc U C Bxy.

Theorem 16.Let (X, T) be a topological space angly be operations omO(X). A subset G of X ia(yy/)-semiopen if
and only if it is ana<y¢)-semineighborhood of each of its points.

Proof.Let G be ana( V) semiopen set aK. Then, by Definitiorl], it is clear thatG is an a, )—semlnelghborhood of
each of its points, since for evexye G,x€ GC GandGis a, >—sem|open

Conversely, suppose th& is an a(yy/rsemineighborhood of each of its points. Then, for eaeh G, there exists
Sce aSQX, x)( V) such thatS, C G. Then,G = [J{S«: x € G}. Since eacls; is a(yy/)-semiopen, hence by Theoréin
Gis Ay -semiopen inX, 7).

Proposition 13.For any two subsets B8 of a topological spacéX, 1) and AC B, if Ais ana(yy/)-semineighborhood of
apointxe X, Then, B is alscm< )—semlnelghborhood of the same point x.

Proof Obvious.

4 (ag, ), g g))-Semicontinuous and(a,,, /y, a5 ') )-ifresolute

Throughout this section, ldt: (X, T) — (Y,0) be a function ang,y : aO(X, T) — P(X) be operations omO(X, 1) and
B.B : aO(Y,0) — P(Y) be operations o O(Y, 7).

Definition 12. A function f: (X, 1) — (Y, 0) is said to be(a vy 6.8 )) -semicontinuous if for each« X and each

0 py-OPEN SetV of Y containing), there exists aw >—sem|open set U of X such thae)d and f(U) CV.

Theorem 17.For a function f: (X, 1) — (Y, 0) the following statements are equivalent:
1) fis(a vy’ (B B )) -semicontinuous.

(2) Thei mverse image of eaa:tgﬁ p)-open setinY i v -semiopen in X.
(3) The inverse image of eaq:taﬁ B )-closed setinY is,  / -semiclosed in X.

(4) For each subset A of X (h( ) sCI(A)) C ap. )-Cl(f( ).

(5) For each subset B of ¥, /,-sCI(f~ i)y cf- 1( a5 g'y-Cl(B)).

(6) For each subsetB of Y, f'( py-Int(B)) a(yy/)-slnt(f*l(B)).

Proof. (1) = (2): Let f be( V)%, B/))-semicontinuous. Le¥ be anya g pr,-open set inv. To show thatf ~1(V) is

ana -semiopen set iiX, if =1(V) # @, then there exists

v.Y)

(v.y)"SEMIOpen setiiX, |f f LV) =@, thenf~1(V)is ana
x € f~1(V) which impliesf (x) € V. Sincef is (O((yly/),or([g B')) semicontinuous, there exists ap, /) -semiopen sdt in

X containingx such thatf (U) C V. This implies thak € U C f~1(V). This showsf ~1(V) is Ay )-semlopen

(2) = (3): LetF be anya(B’B/)-closed seto¥. ThenY \F is ana g 5r\-open set of. By (2), f 1Y\ F) =X\ f1(F)
is ana(yy)-semiopen setiX and hencd ~1(F) is ana(yy)-semiclosed set iiX.
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(3) = (4): Let A be any subset of. Then,f(A) C a
-1

HenceAC f~(a BB

-sCI(A) C f~ 1(

(B,B/)'Cl(f(A)) anda )—Cl(f( )) is ana
/)-Cl(f( ). By (3), we havef —}(a
a -Cl(f( ))). Hence f(a

BB )—closed setiry.
T Bl)-CI(f(A))) |s ana, >—sem|closed set iX. Therefore,

-SC'(A)) - a(ﬁyﬁ’)'Cl(f( ))

(4) = (5): Let B be any subset ofY. Then f1(B) is a subset of X. By (4), we have
f(a(y,y/)-sCI(f*l(B))) - a(B’B/)-CI(f(ffl(B))) € ayg gy-Cl(B). Hence,a(y,y/)-sCI(f*l(B)) - f*l(a(B’B/)-CI(B)).

vy (vy)

(5) & (6): Let B be any subset of. Then apply(5) to Y \ B we obtain

awy)-sCI(f*l(Y \B)) € f*l(a(Bﬁ/)-Cl(Y \B)) < a,/,-sCIX\ f=1(B)) C LY\ ap gy INt(B)) < X\ a,
sint((f~3(B)) < X \ f*l(a(Bﬁ/)-Int(B)) & f*l(or([g gyInt(B)) < a(yy/)-slnt(f*l(B)). Therefore,
f*l(a(Bﬁl)-Int(B)) C a(yy/)-slnt(f*l(B)).

(6) = (1): Letx € X andV be anya g gr,-0pen set of¢ containingf(x). Thenx € f~1(V) andf~1(V) is a subset oK.
By (6), we have f~(a g gy Int(V)) S ap, . -sint(f- Lv)). Since V is an a5 g'y-OPEN  Set,  then
f~1(Vv) C ay,y)sint(f~ V). Thereforef Lv) is an A,y
f(f~3(V)) C V. Hencef is (a vy’ (BVB/))-semlcontinuous

)-semlopen set inX which containsx and clearly

Theorem 18.Let f: (X,T) — (Y,0) be an(a,, /). d gz z))-semicontinuous function. Then, for each subset B of Y,
f (a(Bﬁ/)-Int(B)) - G(y,y/)'CKa(y,y/)"m(f (B)-

Proof. Let B be any subset of. Then, Qg g -Int(B) is a(p 0PN inY and so by Theorert7, f*l(a<
(yy)-semlopen inK. Hence, Theorer8, we havef ~*(a (Blﬁ/)-lnt(B)) Ca, ,-Cl(a,, /-Int(f~1

A(yy) Cl Ay ) INt(FH(B))).

Corollary 1. Let f: (X, 1) — (Y,0) be an(a
Int(a,, ,,-CI(f~1(B))) C f~%(

B,B’)'Im(B)) is

-Int(B)))) €

) SNy, (agp)

vy’ awyﬁl))-semicontinuous function. Then, for each subset B orf(%/)—
) %p.p)CI(B))-

Proof. The proof is obvious.

Theorem 19.Let f: (X,T) — (Y, 0) abijective function. Then, f i(srm/), a(Bﬁ/))-semicontinuous if and onlydf(BlB/)-
Int(f(A)) C f(a(yy/)-slnt(A)) for each subset A of X.

/)—Int(f(A))) Cag, ) sint(f- L(f(A))). Sincef is a

Proof. Let A be any subset ok. Then, by Theorem7, f~ 1(a<B
(A )—slnt(A)).

bijective function, thersr ; 51, -Int(f(A)) = f(f~ Ha a gy Int(f(A))) € flay,,

Conversely, leB be any subset of. Then,a(BlB )-Int(f(f*l( ))) C f(am/)-slnt(f*l( ))). Sincef is a bijection, so,

)-
g gyInt(B) = a(BVB/)—Int(f_(ffl(B))) C f(ay, sint(f- L(B))). Hence,f*l(a(ﬁﬁ ,Int(B)) € ay,, /-sint(f~ 1(B)).
Therefore, by Theorer?, f is (a(yy),a(ﬁﬁ/)) -semicontinuous.

Proposition 14. A function f: (X, 1) — (Y, 0) is (or(yy/),or([g B/))-semicontinuous if and only 'd(yy/)-sBd(f*l(B)) C

-1 .
f (aw’ﬁ/)-Cl(B) \ a(B,Bl)-Int(B)), for each subsetBinY.

Proof.Let B be any subset of. By Theorenil7 (2) and (5), we havé*l(a(B,B/)-Cl(B) \ a(B’B/)-Int(B)) = fﬁl(a(B,B’)'
CI(B)) \ f*l(a(B’B/)-Int(B)) 2 ay, )-sCI(f*l( N\ f*l( gy-Int(B)) a(yy)-sCI(f*l(B)) \
slnt(f*l(a(ﬁ,ﬁ/)-lnt(B))) 2 0y, sCI(f~ LB)) \ a, -slnt(f 1(B)) = a(y’y/)-sBd(ffl(B)), and hence
ffl(a(BVB/)-CI(B)\a(ﬁﬁ/)-lnt( ) 2a,,sBdf~ 1B ))

Conversely, leV be (g 5/y-OPEN inY andF =Y \ V. Then by(2), we obtain
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a(yy/)-sBd(f*l(F)) C f*l(or([g g "Cl(F)\ ag gry-Int(F)) C f*l(or([g g"CI(F)) = f~1(F) and hence by Theoren?
(1), a(yy/)-sCI(ffl( ) = ag,, )-slnt(f*l( Huag,, -sBd(f*l( )) € f7Y(F). Thus, f~1(F) is ay,,-semiclosed
and hencd ~1(V) is a, )—semlopen inX. Therefore, by Theorerh7 (2), f is (o vy % Bl))-semicontinuous.
Proposition 15.A function f: (X, 1) — (Y,0) is (cr(y.y/),crw.[g )) -semicontinuous if and only |f(ﬁ sD(A)) App)
CI(f(A)), for any subset A of X.

Proof. Let A be any subset oK. By Theorem17 (4), and by the fact thadr
f( (v,Y )'SD( )) - f( ( ,’) SCI( )) = (B’p)'CI(f( ))

-sCI(A) = AuUa,, ;,-sD(A), we get

(v.Y) (v.Y)

Conversely, leF be anya g B/)-closed setirY. By (2), we obtain

f(ay,y,-sD(fH(F))) € ayz g -CI(F(f(F))) € ag zyCI(F) = F. This implies a, ,-sD(f~*(F)) C f~*(F).
Hence, by Theoreml13 (7) f~1(F) is a(y’y/)-semiclosed in X. Therefore, by Theoreml7 (3), f is
(a(y,y), BB )) -semicontinuous.

Definition 13. A function f: (X,1) — (Y, 0) is said to be(a Agp )) semiopen if and only if for eacxhl< )-open
setUin X, fU)is a(B‘B/)-semiopen setin.

Theorem 20.A function f: (X, 1) — (Y,0) is (a(m/),a(BlB/))-semiopen if and only if for every subsetEX, we have
f(ay,/,INt(E)) C g 5y Cllag g -INt(f (E))). ' '

(v¥) BB
Proof. Let f be (a wvy) %, )) semiopen. Sincd (a (yy/)-lnt(E)) C f(E), andf(a(y‘y/)-lnt(E)) is A Bl)-semiopen.
Then,f(a vy Int( ) C A CI( ®, )Int(f( (y,y)-lnt(E))))ga(B’B/)-CI(a(B’B/)'-Int(f(E))).

Conversely, leG be anya,, /,-open setirX. Then,
App )-Int(f( ?) Cf(G) C f(a v, )-Ir_1t(G)) C awﬁ/)-Cl(a(B’Bl)-lnt(f(G))). Therefore f(G) is a(B’BI)-semiopen and
consequenthy is (a(yy) (BB )) semiopen.

Theorem 21.Let f: (X,7) — (Y,0) be an(a<y¢>,a(5 Bl))-semiopen function, then for every subset G ob%,y/)-
Int(f1(G)) Ca,,  -Cl(f*(a A B/)—CI(G))).

Proof.Let f be(a (yy),a(BlB/))-semiopen By Theorer20, we have

f(a( )-Int(f g(c )))ga( )-CI( ®, )Int(f(f*l(G))))gaw’ﬁ/)-CI(a(B’B,)-
int(f-1(G) < 1-X(a A 5)-CI(G =

) ClE (a1 51 -CI(G)).

Theorem 22.A function f: (X, 1) — (Y,0) is (awy/ya(ﬁ B/))—semiopen if and only if for every X and for every
Ay -neighborhood U of x, there exists an an; o) -semineighborhood V of(x) such that VC f(U).

vy)

Int(G)) C a,, »,-Cl(G) implies that

(B.8")
(vv)

vy

Proof. Let U be ana(yy)-ne|ghborhood ok € X. Then, there exists aam/ -open setO such thatx € O C U. By
hypothesisf (O) is App' )-semlnelghborhood i such thatf (x) € f(O) C f(U).

Conversely, letU be any ag,,)-open set in X. For eachy € f(U), by hypothesis there exists an
or(B‘B/)-seminelghborhooﬂ'y ofy |n Y such thawy, C f(U). SinceVy is App') semineighbourhood of, there exists an
a(B'B/)-semiopen sefy in Y such thaty € Ay C V. Therefore,f(U) = U{Ay:ye f(U)} is an A B/)-semiopen iny.
This shows thaf is an(awyl), a(ﬁ‘ﬁ/))—semiopen function.
Theorem 23.The following statements are equivalent for a bijectivecfiom f: (X, 1) — (Y, 0):
1) fis(a ( V)
2 f( Int(A
®) a Int( -1

5. B/)) semiopen.
)) C sInt(f(A)), for every AC X.
(

) A
B)) g f ( T B/)-slnt(B)), forevery BC Y.
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4) fYa a5 5)-SCI(B)) C ay, /) -CI(f~ 1(B)), for every BC Y.
(5) qp )-SC|( (A) C f(a (vy) CI(A , for every AC X.
(6) a -sD( (A) C ( )-CI(A)) for every AC X.

Proof.( ) (2): Let Abe any subset of. Sincef (a

thusf (a vy) -Int(A)) C App) sint(f(A)).

The proof of the other implications are obvious.

-Int(A)) C f(A), and

vy )-Int(A)) is a1 5 r-semiopen andl(

vy)

Theorem 24. Let f: (X,7) — (Y,0) be ( (W/),a(Bﬁ/))-semicontinuous anda(w),awﬁ/))-semiopen and let
Ac asqx) Then (A)eaSQY)

Proof.SinceAis a(yy/) semiopen, then there exists ap -openseDin X suchthaDCAC a
f(O) C f(A) C f(a (vy) -Cl(0)) C App )-Cl(f(O)) Thus by Theorem, f(A) € aSQY)(BB

Theorem 25.Let Tand 1T be operations omrO(Z). If f : X — Y is a function, gY — Z is (a(
and injective, and gofX — Z is (a(

(N)-CI(O). Therefore,

BB a(m/))-semlopen

/))-sem|c0ntlnu0us. Then, f GH<N), a(B’B/))-semmontlnuous.

vy) A
p.g)-oPen subset of. Sinceg is (a(B!B/),a(nyn/))-semiopeng(V) is a(nyn/)—semiopen subset of
vy/)» Ot y)-S€EMICONtinuoUs ang is injective, thenf~1(V) = f~1(g71(g(V))) = (gof)~1(g(V)) is

)-semlopen i, which proves thaf is (o ) 9. B/))-semicontinuous.

Proof. Let V be ana,
Z. Sincegof is (o (
Yy
Definition 14. A function f: (X, 1) — (Y, 0) is said to be(a App )) -irresolute if the inverse image of evemy; o-
semiopen set of Y lswy)-semiopen in X. '

Proposition 16.Every(a -irresolute function iga -semicontinuous.

vy %88 vy %8

Proof. Straightforward.
The converse of the above proposition need not be true inrgkaeit is shown below.
Example 6.Let X = {1,2,3} andt = 0 = {¢,{1},{2},{1,2},X} be a topology orX. For eachA € aO(X), define the
operations/: aO(X, ) — P(X), y : aO(X,T) — P(X), B: aO(X,0) — P(X) andB’ : aO(X,d) — P(X), respectively,
by
/ A ifA={12}
Y _ AY — ) )
A=A {x, it A% {12}

and
! A ifA={2}
B_ aAB _— )
AT=A {X, if A#£{2}.

Define a functionf : (X, 1) — (X, 0) as follows:

, ifx=
f(x)=41, ifx=2
3, if x=3.
Then,f is (a(w/), BB )) -semicontinuous, but ncqu
of Y but f~%({2,3}) = {3} is hota,, )—semlopen |rX

-irresolute becausg2, 3} is an o /)—semiopen set

V) %p)) 8.3

Theorem 26.If f : (X,1) — (Y,0) is (awy/ya(ﬁ Bl))-semicontinuous andﬁi(a(ﬁ‘ﬁ/)-CI(V)) Ca
each subset \& aO(Y)<B By then f is(a( V19, B/))-irresolute. '

(yy)—CI(ffl(V)) for

Proof. Let B be anya g gy semiopen subset &f. Then, there existg aO(Y)(B g such thav CBC a -Cl(V).
Therefore, we havé~ ( yC f1(B) C f(a ayCHV)) S ag, ) CI(T™ Lv)y).

. . _ " N , . —1 . L - "
Sincef is (a(y,y/),a(ﬁ,ﬁl)) semicontinuous and € aO(Y)(B,B ) thenf=+(V)is ana,, / -semiopen set oX. Hence, by

PN . . : .
Theorend, f~*(B) is ana,, ,-semiopen set oX. This shows thaf is (a(y,y/),a(B,B/))-wresolute.

B.8")

(© 2018 BISKA Bilisim Technology



NTMSCI 6, No. 3, 154-167 (2018)www.ntmsci.com BISKKA 166

Theorem 27.A function f: (X,1) — (Y,0) is (a( V1 %68 )) -irresolute if and only if for each ¥ X and eacm(B By
semiopen setV of Y containingxj, there exists a1\ -semiopen set U of X containing x such thaj C V.

Proof. Let x € X and V be any a(B‘B/)-semiopen set ofY containing f(x). SetU = f~1(V), then by f is
(a(yy/), A B/))-irresolute,U is ana(yly/)'-semiopen subset of containingx andf(U) C V.

Conversely, leV be anyag Bl)—semiopen set of andx € f~1(V). By hypothesis, there exists arglﬂ/)—semiopen sdi
of X containingx such thatf(U) C V. Thus, we havex € U C f=1(f(U)) C f~1(V). By Proposition7, f~1(V) is
a(yy/)-semiopen oK. Thereforef is (or(yy/),or([g B/))-irresolute.

Theorem 28.A function f: (X, 1) — (Y,0) is (a(yy/), A B/))-irresolute if and only if for evergr B/)-semiclosed subset
HofY, fi(H)is ay,,,-semiclosed in X.

Proof.Let f be (a vy 8.8 )) -irresolute, then for every s o) -semiopen subs& of Y, f~1(Q) is Aiyy/) semiopen in
X. LetH be anya g gy -semiclosed subset of, thenY \ H is Ap g -semiopen. Thusf (Y \ H) is a(yy)-semiopen,

but f=1(Y\H) = X\f L(H) so thatf ~1(H )is a, /,-semiclosed.

Conversely, suppose that for aﬂlﬁﬁ/)-semiclosed subset of Y, f~1(H) is a(yy/)-semiclosed inX and letQ be any
A B/)-semiopen subset of, then Y\ Q is a(Bﬁ/)-semiclosed. By hypothesisX \ f~3(Q) = f XY\ Q) is
a(yy/)-semiclosed. Thud,~1(Q) is a(yy)-semiopen.

Theorem 29.Let f: (X, 1) — (Y, 0) be function. Then, the following statements are equivalent

1) fis(a vy 9B, B')) -irresolute.
@ «a )-sCI( l(B)) Cf- l( a5 gy-SCI(B)), for each subset B of Y.
(3) f( sCI(A)) Ca -sCI(f( )), for each subset A of X.

Proof. (1) = (2): Let B be any subset of. Then,B C o ;-sCI(B) and f~1(B) C f(a A gy

i -1 - i .
(a(y,y/),a(ﬁ,ﬁ/)) irresolute, sof (a(B,B) sCI(B)) is ana, semiclosed subset &f. Hence,

-sCI(B)). Sincef is

a,/,—SCf(B)) Ca, /, —sCI(f (a5, —SCI(B))) = (a5 51, —SCI(B))

(2) = (3): Let Abe any subset of. Then,f(A) C o
and

U(y’y/)-SCKA) -
This implies thatf(or(y‘y/)-sCI( )) C

.5-SCIF(A))
Ay -SCIFH(F(A))) C F4(ayg ry-sCI(T(A))).
f(fHag, )'SCKf( ))) C a5 g,-SCI(f(A)).

(3) = (1): LetV be anawyﬁl)—semiclosed subset 8f Then,
f(ay,,SCIfH(V))) C ag g -SCI(f(fH(V))) C ag 51y -SCIV) =V
This implies thatr )—sCI(f l( ) C f(f(a a, >-sCI(f*1( ) € F7L(V).

Thus,f~1(V) is ana,, - -semiclosed subset of and consequently is an(a( V1 %68 )) -irresolute function.

Theorem 30.A function f: (X,1) — (Y,0) is (a(
sint(f~1(B)) for each subset B of Y.

-irresolute if and only if fl(a< -sInt(B)) C a

vy) 9. 8.5 ()

n-sint(B)) is

Proof.Let B be any subset of. Then, g Bl)-slnt(B) CB. Sincef is (a 55

ana, )—semlopen subset of. Hence,

i -1
(w/),awyﬁl))-wresolute,f (a(

fXa,, . —sInt(B))=a, , —sint(f(a,, . —sInt(B))) C a,,,, —sint(f~1(B)).

B.8") (vy) (B.8" (vy)

(© 2018 BISKA Bilisim Technology
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Conversely, leV be anag 5 -semiopen subset of. Then, f-1(v) = f*l(awﬁ/)-slnt(V)) c a(y,y/)-slnt(f*l(V)).

Thereforef~1(V) is ana,, -semiopen subset of and consequently is an(a(w), a(Blﬁ/))-irresqute function.

vy
Proposition17. A function f : (X,1) — (Y,0) is (awy),a(B’B/))-irresolute if and only Iif
a(y’y/)-sBd(ffl(B)) C f*l(a(Bﬁ/)-sBd(B)), for each subset B of Y.

Proof.Let B be any subset of. Then,

a<y¢)—sBd(f*1(B)) = awy)—sCI(f*l( )\ ay,yy-Sint(f= 1(B)) C f*l(a“w/)
Theorem 29. Therefore, by Theorem30, We have a;, /-sBd(f~*(B)) C f*(a
sint(B)) = f*l(a(ﬁﬁ/)-sCI(B))\a(BVB/)-slnt(B)) = f*l(a(Byﬁl)—sBd(B)).

-sCI(B)) \ a(, - -sInt(f~1(B)) used
( 'SCI( )) \ f~ l( B

Conversely, leV bea(B m—semiopen iy andF =Y\ V. Then, by hypothesis, we obtain
—sBd(f*l( ) C f(a Ay gy-SBAF)) = f1(a a5 gy-SCIF) \ a(g gr-sInt(F)) € f~1(a Ay gy-SCI(F)) = f=1(F)
and hence by Theorerhi2 (1) a )sCI(f YF)) = ay,yysInt(f- YF ) uag,,-sBdf- 1( )) € f~(F). Thus,

f~1(F)is a, )—semlclosed and heno‘e (V)is Ay ) -semiopen irX. Thereforef |s( vy 9B, B/))-irresolute.

Corollary 2. Let f: (X,7) — (Y,0) be a function. If f |s(a(yy), (BB )) -closed and(a Agp )) -irresolute, then
f(or( /)-sCI(A)):a( /)-sCI(f(A))for every subset A of X.

Proof. Since for any subset of X, AC Ay sCI(A). Therefore,f(A) C f(or(
closed, them(BB)-sCI(f( )) C (BB)'SCI(f( v, )-sCI( ))) ( sCI( )). Hence,f(a

sCI(f(A)) and by Theoren29, we havef (a (V!y/)-sCI(A)) -sCI( ( ).

Corollary 3. Let f: (X,7) — (Y, 0) be a bijective funct|on. Then, fi vy %58 )) semiopen anuja )’a<B-B’))'

irresolute if f*l(a(Bﬁ/)-sCI(V)) = a(yy/)-sCI(ffl(V)) for every subsetV of Y.

Proof. The proof is follows from RemarR, Theorem®3 and29.

Theorem 31.1f f : X =Y is(a
-irresolute.

/)-sCI( )). Sincef is (am/),awﬁ))
vy)

-sCI(A)) D «a B

(vy) a(ﬁﬁ/))-irresolute andgyY —Zis (a(B,B/)’ 0(6’5/))-irresolute, then ¢f): X —» Z

'S (@) 9e0))
Proof. If AC Z is a5 5,-semiopen, therg™*(A) is a, p\-semiopen andf ~*(g~*(A)) is a(,/ -semiopen. Thus,

(9(f)"L(A) = fL(g L(A)) is ay,,,-semiopen and henagf) is (a,, /. a(; 5, )-irresolute.
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