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ABSTRACT

Somepropertiesoffuzzy-irresolutemapping(formerlyknownasfuzzyMg-
continuousmapping[8])havebeenstudiedhere.Alsoithasbeenshownthatfuzzyirresolutemapping
[11]andfuzzyp-
irresolutemappingareindependentnotions.Inthelastsectionsomeapplicationsoffuzzy-

irresolutemappinghavebeendiscussed.

AMSSubjectClassifications: 54A40,54D99.
Keywords:Fuzzyf-openset,fuzzysemiopenset,fuzzypreopenset,fuzzyf-compactspace,fuzzyp-

closedspace.

INTRODUCTION

Throughoutthepaper,by(X,z)orsimplybyXwemeanafuzzytopologicalspace(fts,forshort)inthese
nseofChang[4].Afuzzyset[16]AisamappingfromanonemptysetXintoaclosedinterval 1=[0,1]. Thesup
port[13]ofafuzzysetAinXwillbedenotedbysuppAandisdefinedbysuppA={x eX:A(x)#0}.
Afuzzypoint[13]withthesingletonsupportx eXandthevaluet(0<t<l)atxwillbedenotedbyx;.0xand1xa
retheconstantfuzzysetstakingvaluesOandlinXrespectively. Thecomplement[16]ofafuzzy setA in
Xwillbedenoted by1x\A andisdefinedby (Ax\
A)(x)=1-A(x),forallx eX.FortwofuzzysetsAandBinX ,wewriteA<BifandonlyifA(x)<B (x),foreachx
eX,andAgBmeansAisquasi-coincident(q-
coincident,forshort)withB[13]ifA(x)+B(x)>1,forsomex €X.Thenegationofthesetwostatementswill

bedenotedby A£BandAgBrespectively.clA andintA of a fuzzyset A in Xrespectively
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standforthefuzzyclosure[4]andfuzzyinterior[4]ofAinX.AfuzzysetAinXwillbecalledfuzzy
semiopen[2](resp.,fuzzyp-open[1],fuzzypreopen[12])ifA<clintA(resp.,A<clintclA,A<intclA).
Thesetofallfuzzysemiopen(resp.,s-
open)setsofXwillbedenotedbySO(X)(resp.,fO(X)).Thecomplementofafuzzysemiopen(resp.,fuzzys-
open,fuzzypreopen)setAinXiscalledfuzzysemiclosed[2](resp.,fuzzyp-

closed[1],fuzzypreclosed[12]). Thesmallestfuzzysemiclosed(resp.,fuzzyp-
closed,fuzzypreclosed)setcontainingafuzzysetAinXiscalledfuzzysemiclosure[2](resp.,fuzzyf-
closure[1],fuzzypreclosure[12])ofAandisdenotedbysclA(resp.,clA,pclA).AfuzzysetBinXissaidtobeas-
nbd[1]ofafuzzypointx; inXifthereexistsafuzzyf-opensetU
inXsuchthatx,<U<B.AfuzzysetBiscalledafuzzys-g-nbd[8]ofafuzzypointx;inXifthereisafuzzyp-
opensetUinXsuchthatx,qU<B.

1. FUZZY B-IRRESOLUTE MAPPING : SOME CHARACTERIZATIONS

Inthissectionfuzzy-irresolutemappinghasbeencharacterizedindifferentways.

DEFINITION1.1.Afuzzy mappingf:X—Yis saidto befuzzy pg-irresolute(fuzzyMg-
continuousmapping[8])iff 1 (A)isfuzzyp-openinXforeachfuzzys-opensetAiny.

THEOREML.2.Letf:X—Ybeamapping. Thenthefollowingareequivalent:
(a) fisfuzzyp-irresolute,

(b) foreachfuzzypointx;inXandeachfuzzyf-opensetAinYsuchthatf(x;)<A,thereexistsafuzzyp-

opensetBinXsuchthatx;<Bandf(B)<A,
(c) f1(B)isfuzzyp-closedinXforeachfuzzyps-closedsetBinY,

(d) foreachfuzzypointxinX,theinverseofeachfuzzyp-nbdBoff(x)inYisafuzzy
S-nbdof xiin X,

(e) foreachfuzzypointx;inXandeachfuzzyg-nbdBoff(x;),thereexistsafuzzyp-
nbdCofxinXsuchthatf(C)<B,

(f) foreachfuzzysetDinX,f(scID)<pclf(D),

(g) foreachfuzzysetBinY Acl(f (B))<f1(scIB).

PROOF.(b)=>(a).LetAbeafuzzyp-opensetinYandx;,afuzzypointinf (A).Then
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x<f1(A),i.e.,f(x;)<A.By(b),thereexistsafuzzyp-opensetBinXsuchthatx,<B
andf(B) <A.ThusB<f 1(A).Wehavetoshowthatf 1(A) <clintclf 1(A).As
B epO(X),xi<B<clintcIB=<clintclf 1(A).Asx,<f 1(A),f 1(A)<clintclf 1(A).

(@) =(c). LetBbeanyfuzzyf-closedsetinY. Thenly\B&SO(Y). By(a),
f1(1y\B)=1,\f }(B) g8O(X)andsof 1(B)isfuzzyp-closedinX.

(c)=(a).Straightforward.

(a)=(d). LetxibeafuzzypointinXandB ,afuzzyg-nbdoff(x)inY.
ThenthereexistsU €80(Y)suchthatf(x;)<U<B.Thenx,<f }(U)<f1(B).SinceU e0(Y),by(a)f *(
U) e80(X)andhencetheresult.

(d) =(e).Sinceff 1(B)<B,theresultfollowsbytakingC=f"1(B).

(e) =(b).Let xpeafuzzypointinXand A,anyfuzzy [-opensetin
Ysuchthatf(x;)<A.ThenAisfuzzyf-nbdoff(x;)inY.By(e),thereexistsafuzzys-nbdC
ofxi{inXsuchthatf(C)<A.Therefore,thereexistsU €50 (X)suchthatx;<U<Candsof(U)<f(C)<A=f
(U)=A.

(c) =(f).LetDbeanyfuzzysetinX. Thengclf(D)isfuzzyp-closedinY.By(c),f 1 (5clf(D))isfuzzyp-
closedinX .NowD<ff(D)<f 1(pclf(D)),i.e., fcID<Bclf L (Bclf(D))=F 1 (sclf(D)).
Therefore,f(scID)<pclf(D).

(F)=(c).LetBbeanyfuzzy/-
closedsetinY.PutD=F"(B).By(f),F(4cID)<Aclf(D)=Fcl(f(f 1(B)))<BcIB=B.ThusAcID<f(f(5cl
D))<f 1(B)=D.HenceD=f"1(B)isfuzzyp-closedinX.

(f) =(g). LetBel”. AgainletD=f"1(B). By(f),f(scID)<pclf(D),i.e.,
BelD<FL(Bclf(D)),i.e. Aclf L(B)<f (Bl (f(FL(B))))<f L(5cIB).

(g) =(f).LetD €1%.By(g) Al (f (D)) <f *(Bclf(D)) =pcID<F L(Aclf(D)) =
f(BcID)<Bclf(D).
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THEOREML1.3.Amappingf:X—Yisfuzzyp-irresoluteiffforeachfuzzypointx;inXandanyfuzzys-
openB-q-nbdVoff(x,)inY thereexistsafuzzy-opens-q-nbdUofx; inXsuchthatf(U)<V.

PROOF.Letf:X—Ybefuzzyp-irresoluteandx;beafuzzypointinX.LetVbeafuzzyfs-opens-q-
nbdoff(x,)inY.Thenf 1(V)(=U,say)isafuzzyp-opens-q-nbdoff(x,)inXsuchthatf(U)<V.
Conversely,letx; beanyfuzzypointinXandVbeanyfuzzy/-opensetcontainingf(x;). Letm;
beapositiveintegersuchthatl/m <t.Then0<1-t+1/n=p,
(say)<1,foralln>m.Nowy,, qVforeachn>m,wherey=f(x). Thenbyhypothesis,thereexistsafuzzy
p-opensetUninXsuchthatxs,qUnandf(U,)<V,foralln>m;.Put

ThenU €80(X)s uchthatf(U)<V. Alsof,+U,(x)>1,for
alln>m; =1—-t+1/n+U,(x)>1,foralin>m; =t<U,(x)+1/n,forall
n>m;=t<supU,(x)=U(x) =x;<U.HencebyTheorem1.2, fisfuzzyf-irresolute.

n>mz

2. FUZZYIRRESOLUTEANDFUZZY - IRRESOLUTEMAPPING

Inthissectionithasbeenshownthatfuzzyirresolutemapping[11]andfuzzyp-

irresolutemappingareindependentnotions.

Firstwerecallthedefinitionfrom[11]forreadyreference.

DEFINITION2.1.Amappingf:X—s Yissaidtobefuzzyirresoluteiff 1 (A)isfuzzysemiopeninXfor
eachfuzzysemiopensetAiny.

REMARKR2.2.lItisclearfromthefollowingtwoexamplesthatfuzzyirresolutemappingandfuzzy-

irresolutemappingareindependentnotions.

EXAMPLE 2.3.  LetX={a,b},t={0x, 1x,A},z1 ={Ox,1x,C YwhereA(a)=

1.5,A(b)=0.4,C(a)=0.6,C(b)=0.5.Then(X,z)and(X,r1 )arefts’s.Considerthefuzzymappingf:(X,z
)—(X,r1)definedbyf(a)=b,f(b)=a.Weclaimthatfisfuzzy

B-irresolutebutnotfuzzyirresolutemapping. Thecollectionofallfuzzysemiopensetsin
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(X,7)is{0x,1x,A,U}whereA<U<1x\Aandthatofin(X,z;)is{Ox,1x,C,V}where
V>C.Againanyfuzzysetin(X,z)isfuzzyp-openin(X,z)andthecollectionofallfuzzy
B-opensetsin(X,z1)is{0x,1x,C,W}whereW/<1x\C.
LetBbeafuzzysemiopensetin(X,z;)definedbyB(a)=B(b)=0.6.Now[f 1(B)](a)=
Bf(a)=B(b)=0.6,[f 1(B)](b)=Bf(b)=B(a)=0.6andsof 1(W)/€SO(X,1).
Therefore,fisnotfuzzyirresolutemapping.Sinceanyfuzzysetin(X,z)isfuzzyf-

openin(X,7),fisfuzzyp-irresolute.

EXAMPLE2.4.LetX={a,b},7={0x,1x,B}whereA(a)=0.4,A(b)=0.7,B(a)=

1.6,B(b)=0.7.Then(X,z)and(X,r; )arefts’s.Nowfuzzysemiopensetsin(X,z)areOx,1x,A,VwhereV>Aan
dthatoffuzzys-
opensetsin(X,)are0x,1x,A,UwhereU/<1x\A.Againfuzzysemiopensetsin(X,z;)areOx,1x,B,CwhereC
>Bandthatoffuzzy-

opensetsin(X,z; )areOx,1x,B,WwhereW/<1x\B.Considerthefuzzyidentitymappingi:(X,7)—(X,z1).We
claimthatiisfuzzyirresolutebutnotfuzzys-irresolute

mapping.

[i1(C)](a)=C(i(a))=C (a)=B(a)and[i (C)](b)=C(i(b))=C (b)>B(b)andB>Ai1(C)>Awhichsh
owsthatiisfuzzyirresolute.ButW(a)=0.6,W(b)=0.3beingafuzzys-
opensetin(X,z;)andi~1(W)=W/ €p0(X, r)andsoiisnotfuzzyp-irresolutemapping.

3. APPLICATION
S

Letusrecallsomedefinitions forready references.

DEFINITION3.1[4].LetAbeafuzzysetinanftsX.AcollectionUoffuzzysetsinX
iscalledafuzzycoverofAifsupU(x)=1,foreachx esuppA.Inparticular,ifA=1y,

Ueu
wegetthedefinitionoffuzzycoveroftheftsX.
DEFINITIONS3.2[6].AfuzzycoverUofafuzzysetAinanftsXissaidtohaveafinitesubcoverUyifUg
isafinitesubcolIectionostuchthatJUozA.Inparticular,ifAzlx,thentherequirementonUoisJUO:

1x.

DEFINITIONS.3[9].AnftsXissaidtobeafuzzysemicompactspaceifeverycoverof
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Xbyfuzzysemiopensetshasafinitesubcover.

DEFINITIONS3.4.AnftsXissaidto befuzzyS-closed[10](resp.,fuzzys-
closed[15])ifeveryfuizycoveruobeyfuzzysemiopensetsinXhasafinitesubfamiIyUosuchthat
clU=1x(resp., sclU=1y).
o Uelo

DEFINITIONS.5[3].AnftsXissaidtobefuzzyf-compactspaceifeveryfuzzycover
UofXbyfuzzys-opensetsinXhasafinitesubcover.

DEFINITIONS3.6[8].AnftsXissaidtobefuzzyp-closedifforeveryfuzzycoverUofX

]
byfuzzyp-opensetsinX,thereexistsafinitesubfamilyUgofUsuchthat pclu=1x.
Uelo

DEFINITIONS.7. AnftsXissaidtobefuzzystronglycompact[12](resp.,fuzzyP-
closed[17])ifeveryfuzzycoverofXbyfuzzypreopensetsinXhasafinitesubcover(resp.,
]
subfamilyUqofUsuchthat pclU=1y).
Uelo

THEOREMBS.8.If Xis a fuzzy f-compactspaceand f:X—Yis fuzzy g-irresolute

surjectivemapping,thenYisfuzzysemicompact.

PROOF.LetV={V,.a eA}beafuzzycoverofYbyfuzzysemiopensetsofY.Thenasfuzzysemiopensetsarefuzz
yf-openVisafuzzycoverofXbyfuzzyp-opensetsofY.Nowfbeingfuzzyp-
irresolutesurjectivemapping,{f 1(V,):a €A}isafuzzycoverofXbyfuzzyp-opensetsofX. AsXisfuzzyp-

compact,thereexistsafinitesubfamily Ao

|
of Asuchthat{f 1(V,):a EA}alsocoversX ,i.e.,1x = (V) =1y =f(1x)=
a€ho g ]
f( Fiv)=FF( V)< ' V,..HenceY isfuzzysemicompactspace.
a€No a€No aENO

REMARKS3.9.SincefuzzysemicompactspaceisfuzzysS-

closedspace,wecanstatethefollowingtheorem.

THEOREMS3.10.If Xisfuzzy f-compact spaceand f: X—Yis fuzzy f-irresolute,thenYisfuzzysS-
closedspace.

PROOF.TheproofissameasthatofTheorem3.8andhenceomitted.
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REMARK 3.11.  Sincefuzzypreopensetisfuzzyp-open,wecanstatethefollowingtheorem.

THEOREMS3.12.1fXis fuzzy [-compact space andf:X—Yis fuzzy f-
irresolute,thenYisfuzzystronglycompact(resp.,fuzzyP-closed).

REMARKS3.13.SinceforafuzzysetAinX,SclA<sclA,pclA<pclA,[clA<cl A, wecaneasilystatethefollo
wingtheorem.

THEOREM3.15. IfXisfuzzyp-closedspaceandf:X—Y isfuzzy-
irresolutesurjectivemapping,thenYisfuzzyS-closed(resp.,fuzzys-closed,fuzzyP-closed)space.

NOTES3.16.InsteadofspacewecanstatetheTheorem3.8, Theorem3.10, Theorem3.12, Theorem3.14for
afuzzysetA el*also.
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