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ON INTUITIONISTIC FUZZY REGULAR GENERALIZED

SEMIPRE CONTINUOUS MAPPINGS
Vaishnavy V' and Jayanthi D’

Abstract:

In this paper we define the notion of intuitionistic fuzzy regular generalized semipre continuous
mappings. After providing the preliminary definitions we proceed towards the notion and example of
intuitionistic fuzzy regular generalized semipre continuous mappings. Further we discuss the liaison of
the intuitionistic fuzzy regular generalized semipre continuous mapping and few of the already existing
intuitionistic fuzzy continuous mappings. Furthermore, we proceed to enjoy with a few fascmating
theorems concemning intuitionistic fuzzy semipre continuous mappings in intuitionistic fuzzy regular

generalized semipre T, , space which will be very useful in this research work.

Keywords: Intnitionistic fuzzy topology, intuitionistic fuzzy regular generalized semipre T, space,
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1. Introduction

In 1965 Zadeh [15] established fuzzy sets which has now invaded almost all branches of
Mathematics. Later the introduction of fuzzy topology was given by Chang [2] in 1967. This was
followed by the notion of intuitionistic fuzzy sets by Atanassov [1] which was a breakthrough towards
the evolution of intuitionistic fuzzy topology. Using this notion,  Coker [3] constructed the basic
concepts of intuitionistic fuzzy topological spaces. This was eventually followed by the introduction of
intuitionistic fuzzy generalized semipreclosed sets by Santhi and Jayanthi [8] in 2010 which was
simultaneously followed by the introduction of intuitionistic fuzzy generalized semi-pre continnous
mappings [9] by the same authors. We now extend our idea towards intuitionistic fuzzy regular

generalized semipre continuous mappings and study some of their properties.
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2. Preliminaries

Definition 2.1{1]:  An intuitionistic fizzy set (IFS in short) A is an object having the form
A={{%, 1(x), v,(x)) ' X €X)

whére the function i, : X —[0,1]and v, : X — [0,1] denote the degree of membership (namely p,(x))

and the degree of nonmembership (namely v,(x)) of each element x € X to the set A, respectively, and 0

< pa(x) +v,(x) = | foreach x €X. Denote by IFS(X), the set of all intuitionistic fuzzy sets in X.

An mtuitionistic fuzzy set A in X is simply denoted by A=(x, j1,, v,) instead of denoting A={{x.
X,V (0) X EX}

Definition2.2[1]: LetAand BbetwoFSsofthe form
A=HX, LX), va(x)) 1 x €EX}
and
B={{X, ty(x), vo(x)) : x € X].
Then,
(8)  ASBifandonly if p,(x) < py(x)yandv,(x) =v,(x) foralix €X
{b) A=BifandonlyifASBandA2B
(c) A= {xvix), L(x) : x €X]
(4 ANB={{x, 1 (%) A ps(x) va(x) Vv (x)): x EX}
(&) . AUB={{x, j(x) V ps(x) vo(x) Ava(x)):x €X}
The intuitionistic fuzzy sets O~=(x,0, 1) and 1~= {x, 1, 0) are respectively the empty setandthe

whole set of X,

Definition 2.3 [3] : An intuitionistic fuzzy topology (IFT in short) on X is a family t of IFSs in X

satisfying the following axioms:

(i) O~ 1~€E71
iy G NG ErforanyG,G, €1
(i) UG Erforany family (G 1€ &1
In this case the pair (X, t) is called the inmitionistic fuzzy topological space (IFTS in short) and
any IFS in 1 1s known as an intuitionistic fuz?y open set (IFOS in short) in X. The compliment A* of an

IFOSAInIFTS (X,7) is called an intuitionistic fuzzy closed set (IFCS in short) in X,
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Definition2.4[3]:  Let (X, 1) be an IFTS and A= {x, Wa, Va) be an IFS in X, Then the intuitionistic
fuzzy interior and intuitionistic fuzzy closure are deﬁned Ey

int(A)=U {G/GisanIFOSin X and GEA}

cl{A)=N{K/KisanIFCS inXandA SK}
Note that for any IFS Ain (X, ), we have cl(A%) = (int(A))° and int(A%)=(cl(A))".

Definition2.5[5]: An. IFSA=(x,p,,v,}inanIFTS (X,7)issaidtobean
)] intuitionistic fuzzy semi closed set (IFSCS inshort) ifint(cl(A)) SA
()  intuitionistic fuzzy pre closed sei (IFPCS in short) ifcl(int{A)) ©A
(1i1) inruz‘tionisticﬁrzzy aclosed set(IFaCS in short) if cl(int(cl(A))) EA
(iv)  inwitionistic fuzzy ff closed set (IFBCS inshort) if int(cl(int(A))) EA

The respective complements of the above IFCSQ are called their respective IFOSs. The family
of all IFSCSs, IFPCSs, IFaCSs and IFBCSs (respectively IFSOSs, IFPOSs, IFaOSs and IFBOSs )ofan
IFTS (X, ) are respectively denoted by IFSC(X), IFPC(X), IFaC(X), IFBC(X) (respectively IFSO(X),
IFPO(X), IFaO(X), IFRO(X)).

Definition2.6{14]: An IFSA=(x,p,,v,}inanIFTS (X,1)issaidtobean

(i) intuitionistic fuzzy semi-pre closed set (IFSPCS in short)if there exists anIFPCS B such that
nt(B)SAEB,

(1)  intuitionistic fuzzy semi-pre open set (IFSPOS inshort) if there exists an [FPOS B
suchthatB €A Scl(B).
The family of all IFSPCSs (respectively IF SPOSS) of an IFTS (X,1) is denoted by IFSPC(X)
(respectively IFSPO(X)).
Every IFSCS (respectively IFSOS) and every IFPCS (respectively IFPOS) is an IFSPCS

(respectively IFSPOS). But the separate converses need not hold in general,

Definition 2.7 [8] . Let 4 be an IFS in an IFTS (X, 7). Then the semi-pre interior and the semi-pre
closure of A are defined as

spint(4)=U {G| Gisan IFSPOSin Xand G €4},

spel ()= N {K| Kisan IFSPCSinXand 4 €K},

869




Karpagam IJAM Vol. 5 Issue 2 Oct.’14 - Mar.’ 15

Note that for any IFS A in (X, 1), we
(spcl(A)).

Definition2.8[10}: AnIFSAisan
(i) intuitionistic fuzzy regular closed set
(i) intuitionistic fuzzy regular opén set {1}
(1)  intuifionistic fuzzy generalized closed
isanIFOS
(iv)  intuitionistic fuzzy regular generalizg

CUandUis IFROS.

Definition 2.9 [8] : AnJFS 4 in an IFTS (X7
closed set (IFGSPCS in short) if spel{4) S U

Definition 2.10 [10] : An IFTS (X, 1) is said
every IFGCSin (X, 1) isan IFCSin (X, 7).

Definition 2.11 [8] : Ifevery IFGSPCS in (3

anintuitionistic fuzzy semi- pre Ti2space (IF§

Definition 2.12 [13]: If every IFRGSPCS in|

as anintuitionistic fuzzy regular semipre T, 5|

Definition 2.13 {4] : An intuitionistic fuzzy

intuitionistic fuzzy setof X giveh by
Pap (0 =)
An intuitionistic fuzzy point p,. is said to bel

Definition 2.14 [10] : Two IFSs are said to bs

element x € X such that p,(X) > vu(x) o1 v, (X)

have spcl(A%) = (spint(A)) and spint(A°) =

[FRCS inshort) if A=cl(int(A))
FROS inshort) ifA=int(cl(A))
set (IFGCS inshort) if cl(A) E U whenever ASU andU

d closed set (IFRGCS in short) if cl{A) € U whenever A
) is said to be an intuitionistic Juzzy generalized semi-pre
whenever 4 © Uand Uisau IFOS in (X, 7).

to be an intuitionistic fuzzy T,,space (IFT,, in short) if
(, 7} is an IFSPCS n (X, 1), then the space can be called as
bP Tz space in short).

(X, 1) is an IFSPCS in (X, 1), then the space can be called
pace (IFRSPT,,, inshort).

point (IFP in short), written as p,,;,, is defined to be an
(a, ) if x =p,
(0,1) otherwise.

png to asetAifa < p,andf =v,.

e g-coincident (A B in short) if and only if there exists an

< Hs(X).
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Definition 2.15 [5] Let fbe a mapping from an IFTS (X, 1) into an IFTS (Y, o). Then fis said to be an
intuitionistic fuzzy continuous (IF continuous in short) mapping if f *(B) € IFO(X) forevery B €.

Definition 2.16 [7] Let fbe a mapping fromanIFTS (X, 1) into anIFTS (Y, o). Then fis said to be an

D intuitionistic fuzzy semi continuous (IFS continuous in short) mapping if f'(B) € [FSO(X) for
everyBE€co

(1) intuitionistic fuzzy a-continuous (IFg-continuous in short) mapping if £'(B) € IFaO(X) for
everyBE€o _

(ii1)  intuitionistic fu?zy pre continuous (IFP continuous in short) mapping if f '(B) € IFPO(X) for
everyB€o.

Every IF continuous mapping is an IF-continuous mapping and every IFg-continuous mapping

15an IFS continuous mapping as well as an IFP continuous mapping, but the separate converses may not

be true ingeneral.

Definition 2.17 [10] : Let fbe a mapping froman IFTS (X, 1) into an IFTS (Y, o). Then fis said to be an
Intuitionistic fuzzy generalized continuous (IFG continuous in short) mapping it £'(B) € IFGC(X) for
everyIFCSB €Y.

Every IF continuous mapping is an IFG continuous mapping but the converse may not be true in

general.

Definition 2.18 [14] : Let fbe a mapping from an IFTS (X, ) into an IFTS (Y, o). Thenfissaidtobean
intuitionistic fuzzy semi-pre continuous (IFSP continuous in short) mapping if f'(B) &€ IFSPO(X) for
every B&o,

Every IFS continuous mapping and IFP continuous mappings are IF SP continuous mapping but

the converses may not be true in general[ 14].
Definition 2.19 [9] : A mapping f: (X, 1) = (Y, o) is called an intuitionistic fuzzy generalized semi-pre

continuous ( IFGSP continuous for short) mapping if (V) isan IFGSPCS in (X, 1) for every IFCSV of
(Y, ).
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Coroliary 2.20 [3] : Let A, A(1€]) be intuitionistic fuzzy sets in X and B, B{j € K} be intuitionistic

fuzzy setsinY andf: X —Y be a function.
Then

AL A A Ef(AY) |
B, B, ={(B) Efl(By)

A S A [If fis injective ,

a)
b)
c}
d)
¢)
f)
£)
h)
1)

f'(UB)=U f'(B)
f'(nB) =nf'(B;)
£1{0~) =0~
1~y = 1~
£1(8%) = (f'(B)f

3. INTUITIONISTIC FUZZY R
CONTIN

en A=f(f(A))]

£i(B)) ©B [If fis surjective , fhen B=f('(B))
)

tEGULAR GENERALIZED SEMIPRE
UOUS MAPPINGS

Continuity is considered to be one of the core concepts of topology. In this section we give the

notton of Intuitionistic fuzzy regular gene

interesting theorems.

Definition3.1 A mapping f: (X, 1) = (¥,
semipre continuous (IFRGSP continuous in sH

[FCSVin(Y, o).

Example3.2 Let X= {a,b} and Y= {u, v}
(0.4, 0.2)). Thent = {0~, G,, |~} and ¢ =

IFPC(X)= {0~, I~ w, €[0,1], 1, €E[0,1], v, E
205, y,+v, < landy,+v, = 1}. Therefore, |
[0,11/ v, <Tandp,+v, < 1}. Now G, = (3
(x,(0.4,0.2), (0.6, 0.7)). We have spcl(f'(G,")
G, where G,isanlFROS in X. Thisimplies

continugus mapping.

alized semipre continuous mapping and discuss few

o) is called an intuitionistic fuzzy regular generalized

jort) niapping if £'(V)is an IFRGSPCS in (X, 1) for every

and G, = (x, (0.5, 0.4), (0.5, 0.6)) and G, = (x, (0.6, 0.7),
{0~, G,, 1~} aré IFTs on X and Y respectively. Then,
[0,1},v,€10,1] /either p,>0.6 or p,<0.4 whenever y,
FSPC(X) = {0~, 1~, 1, €[0,1], i, E [0,1], v, E[0,1], v, E
7, (0.4,0.2),(0.6,0.7)) isan IFCS in Y. Therefore f (G, =
) =f'(G,). We have £'(G,") € G,. Hence spel(f(G,)) €
'(G;") is an IFRGSPCS in X. Therefore fis an [IFRGSP
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Remark3.3 Every IF continuous mapping, IFG continuous mapping, [FS continuous mapping, IFP
continuous mapping, IFSP continuous mapping, IFP continuous mapping, 1Fe continuous mapping,
IFGSP continuous mapping are IFRGSP continuous mapping but their converses need not be true in

general,

Example34 let X={a,b}andY = {u, v} and G, ={x, (0.5, 0.4}, (0.5, 0.6)} and G, = {x, (0.6, 0.7},
(0.4,02)). Thent= {0~,G,, I~} ando = {0~, G,, [~} are [FTs on X and Y respectively. Then, IFPC(X)
={0~, |~ 1, €[0,1], 1, €[0,1L, v, €[0,1],v,€[0,1] /either p, >0.6 0r 1, < 0.4 whenever 11,2 0.5, ), +
v, < land p, +v, < 1}. Therefore, IFSPC(X)= {0~, 1~, 1, €[0,1], 1, €[0.1],v, €[0,1], v, €[0,1]/p, +
v, < land p, +v, < 1}, Now G, = {y,(0.4, 0.2), (0.6, 0.7)} isan IFCS in Y. Therefore (G, = {x, (0.4,
0.2),(0.6,0.7)). We have spcl(f '(G,)) =7(G.). Wehave £ (G,) €G,. Hence spel(£'(G,)) €G,, where
G, is an IFROS in X, This implies £'(G,") is an IFRGSPCS in X. Therefore fis an [FRGSP continuous
mapping. We have G, is IFOS in Y, but f(G,) = {x, (0.6, 0.7), (0.4, 0.2)} is not an IFOS in X, since
int (f(G)) = G, # £(G,). Now £ (G,) & G, butcl{f '(G;)) = G° & G,. Therefore £ *(G,) is not an
IFGCS. Hence f is an IFRGSP continuous mapping but neither IF continuous mapping nor IFG
continuous mapping. '

Example3.5 Let X={a, b}andY = {u, v} and G,=(x, (0.5, 0.6), (0.5, 0.4)) and G, = {x, (0.5, 0.3),
(0.5,0.7). Then 1= {0~, G, 1~} and 6= {0~, G,, |~} are [FTson X and Y respectively. Then, IFPC(X)
={0~, 1~ 1, €[0,1], 1, €]0,1], v, €[0,1],v, €[0,1]/ 1, < 0.6 whenever i, > 0.5, 1, < 0.5 whenever i, >
0.6, 1, +v, < land p, +v, < 1}. Therefore, IFSPC(X) = {0~, 1~ 1, € [0,1], K, €[0,1], v, €[0,1].v, €
[0,11/ 1, < 0.6 whenever 11,> 0.5, 1, < 0.5 whenever p, > 0.6, i, +v, < Land i, +v, < 1} Now G, = {y,
(0.5,0.7),(0.5,0.3)y isan IFCS in Y. Therefore £(G,) ={x, (0.5, 0.7), (0.5, 0.3)). We have spcl(f (G,))
=f(G,") Wehave {(G,") € G, Hence spel(f '(G,)) & G,, where G, is an IFROS in X. This implies {”
(G, isan IFRGSPCS inX. Therefore tis an IFRGSP continuous mapping, We have int(cl(f'(G.))) =
int(1~)= 1~ & £(G,") which implies £ '(G,") is not an TFSCS in X. Therefore f is not an [FS continuous
mapping. Also we have cl(int(f (G;))) = cl(G,)= 1~ & £(G,) which implies £ (G,") is not an IFPCS in
X. Hence f is not an IFP continuous mapping. Furthermore (G, is not an IFSPCS in X, since there
exists no IFPCS B in X such that int(B) S £(G.") € B. Therefore f'is not an IFSP continuous mapping,
Also we have int(cl(int(f"(G,))) = int(cl(G,)) = int(1~) = 1~ & £'(G,"). Hence (G, is not an [FBCS in
X. Thus fis not an IF continuous mapping, Furtherwe have cl(int(cl{f'(G,)))) = cl(int(I~)) = cl(1~) =
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1~ & £(G,"). Therefore f'(G,") isnotan I[FaCS

in X. Hence fis not an [Fa-continuous mapping.

The relation between various types of intuitionistic fuzzy continuity is given in the following

diagram. Inthis diagram 'cts." means continuops.

I FRGSP ¢1s.
/ r's ‘\
LER as. r\‘ 1FS s
+ EFGSP cts &
A
IFSP cs.
&
FP s IFG gs.
I¥FQ ets
»
iFes

Theorem 3.6 Amappingf{: (X, 1) (Y, 0)is

image of eachIFOS inY isan IFRGSPOS inX|

Proof: The proofis obvious since f'(A%)=(f

Theorem 3.7 Iff: (X, 1) — (Y, o)is an IFRC
and each A € o such that f{(p(a, B)) €A, there d
CA.
Proof: Letp(a,B)beanlFPofXand A €csil
Bisan [FRGSPOS in X such that p(e, ) € B4

an IFRGSP continuous mapping if and only if the inverse

Ay

'SP continuous mapping then foreachIFP  p(g, B) of X
xists an IFRGSPOS B of X such that p{e, B) € B and f(B)

nd f(B)=f(f '(A)) A,
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Theorem 3.8 Iff: (X, 1) (Y, 6)is an IFRGSPcontinuous mapping then for each IFP p(a, B) of X and
each A €osuch that f(p(a, B)), A, there exists an IFRGSPOS of X such that p(a, B), B and f(B) €A.
Proof: Letp(a, B)bean IFPof X and A Eosuchthat f{p(a, P)),A. PutB=f '(A). Then by hypothesis B
is an IFRGSPOS in X such that p(at, B) ,Band f(B)=1(f'(A)) SA.

Theorem3.9 Let : (X, 1) = (Y, 5) be an IFRGSP continuous mapping, Then fis an IFSP continuous
mappingif X isan IFRSPT . space.

Proof: LetVbeanIFCSinY. Since every IFCS isan IFGSPCS[8], Vis an IFGSPCS in Y. f'(V)is an
IFRGSPCS in X, as f'is an IFRGS P continuous mapping. Again since X is an [FRSPT,, space, f'(V) is
an[FSPCS in X. Hence fis an IFSP continuous mapping.

Theorem 3.10 Letf: (X, 1) — (Y, o) be an IFRGSP continuous mapping and g : (Y, 5) = (Z,v) be an
IFG continuous mapping if Y is an IFT,,space, thengo f : (X, 1) — (Z, ) is an IFRGSP continuous
mapping.

Proof: LetVbeanIFCSinZ. Theng"(V)beanIFGCS inY,as gisa IFG continuous mapping. Since Y
is an IFT,, space, g'(V) is an IFCS in Y. Therefore f(g"(V)) is an IFRGSPCS in X, as f is an IFRGSP

continuous mapping. Hence go f is an IFRGSP continuous mapping.

Theorem3.11  Letf: (X, t) (Y, o) be amapping from an IFTS X into an IFTS Y. Then the followin Iy
conditions are equivalentif X isan IFRSPT,, space:

(1) tis an IFRGSP continuous mapping

(i)  IfBisanIFOSinYthen f'(B}ts anIFRGSPOS in X

(i)  f'(int(B)) S cl(int(cl(f’(B)))) for every [IFSBinY

Proof: (i) < (ii) is obviously true by Theorem 3.6.

(it) = (iii) Let Bbeany IFS in Y. Then int(B) is an IFOS in Y. Then f(int(B)) is an IFRGSPOS in X, by
hypothesis. Since X is an IFRSPT,, space f "(int(B)) is an IFSPOS in X. Therefore f "(int(B)) €
cl(int(cl(f '(int(B))))) Ecl(int(cl(f *(B)))).

(i) = (i) Let B bean IFOS in Y. Then int(B) = B. By hypothesis f'(B) & cl(int(cl(f'(B)))). This implies
f'(B) is an IFBOS in X. Therefore it is an IFRGSPOS{-I 3} in X and hence f is an IFRGSP continuous
mapping, by Theorem 3.6.

Theorem 3.12  Letf: (X, 1) —(Y, o) be amapping from anIFTS X into an IFTS Y. Then the following
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conditions are equivalent if X and Y are IFRSPT,, spaces:
(1) fis an IFRGSP continuous mapping
(i)  int(cl(int(f'(B)))) Ef '(spcl(B)) foredchIFCSBinY

(i)  £'(spint(B)) € cl(int{cl(f*(B)))) foredch IFOS BofY

(iv)  f(int{cl(int(A)))) S cl(f{A)) foreachIFSAof X

Proof: (i) = (ii) Let B be an IFCS in Y. [This implies B is an IFSPCS, since every IFCS is an
IFSPCS[14]. Therefore spcl(B) = B. Further f'(B) is an IFRGSPCS in X, by hypothesis. Since X is an

YFRSPT , space, f'(B) is an IFSPCS in X. R
int(cl(int(f"'(B)))) Ef'(B)=f"'(spcl(B)), as s

(i1) =(1i1) can be easily proved by taking comg

urthermore since every IFSPCS is an IFBCS[6], we get
cl(B)=B.

lement in(ii).

(iii) =(iv) Let Abean IFSinX. Then B=f A € {"(B). Here int(f{A)) = int(B) is an IFOS in Y. Then (iii)
implies that f "(spint(int(B))) € cl(int(ck(f '(int(B))))) € cll(int(cl(f (BM)). Now (cl(int(cl{(A)))) €
(ci(int(el(f “(BY))" € (f "(spint(int(B))))". Therefore int(cl(in{A))) & f "(spel(cl(B))). Now
flint(cl(int(ANN E A" (spel(cl(B)))) Eci(B)=ci(f(A)).

(iv) = (i) Let B be auy IFCS in Y, then { {(B) is an IFS in X. By hypothesis f(int(cl(int(f'(B)))))
Scl(f(f'(B))) SckB)=B. Now int(cl(int(f '(B)))) & f*(fint(cl(int(f"(B)))))) S f*(B). This implies £

“(B)is an IFBCS and hence it is an IFRGSPCS

Theorem 3.13 Amappingf: (X,17) =>(Y,0)
£'(cl(A)) forevery IFSAinY.

Proof: Let Abecan IFOS inY then A”is an IF(
7(A"), since A is an IFCS. Now (int(cl(int(f]
implies £'(A) € int(cl(int(f '(A)))). Hence f
X[13]. Therefore fisan IFRGSP continuous m

Theorem3.14 Letf: (X,7)—~ (Y,o)bea
IFRSPT,, space. Then f'is an [FRGSP continu
forevery IFSAinY.
Proof: Necessity: Letfbean IFRGSP contin
IFCSBinY. Let A be an IFS in Y. Then cl(
TFRGSPCS in X. Since X is an IFRSPT,, sp:
IFBCS[6],we get £ (cl(A)) is an IFBCS in J
int(el(int(f" (A)))) S int(cl({int(f ' (cl(A)))) S

in X[ 12]. Thus fis an IFRGSP continuous mapping.
s an IFRGSP continuous mapping if cl(int(cl(f'(A)))) €

°S in'Y. By hypothesis, cl(int(cl{f '(A%))) € f(cl(A)) =
(AN)) = cllint(cKE'(AY))) & £(A) = (£(A)Y. This
*(A) is an IFaOS in X and hence it is an IFRGSPOS in
apping, by Theorem 3.6.

mapping from an IFTS X into an IFTS Y where X is an
pus mapping if and only if int(cl(int(f'(A)))) € f'(cl(A))

hous mapping then £'(B) is an IFRGSPCS in X for every

ace, f'(cl(A)) is an IFSPCS. Since every IFSPCS is an
K. Therefore int(cl(int(f "(cl(A)))) € f '(cl(A)). Now
Flcl(A).
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Sufficiency: Let A be an IFCS in Y. By hypothesis, int(cl(int(f '(A)))) & £ '(cl(A)) = f '(A). This
implies £'(A) is an IFBCS in X and hence it is an IFRGSPCS[12]. Thus fis an IFRGSP continuous

mapping.
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