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Abstract:

In this paper, we introduce the concept of intuitionistic fuzzy minimal open sets on intuitionistic fuzzy
topological space. We introduce the concepts of closure and interior defined by intuitionistic fuzzy minimal
open set and intuitionistic fuzzy minimal closed set. We also introduce a intuitionistic fuzzy minimal semi-
preopen and intuitionistic fuzzy minimal semi-preclosed. We also redefine the concepts of closure and interior
by intuitionistic fuzzy minimal semi-preopen set and intuitionistic fuzzy minimal semi-preclosed set and we
introduce the concept of intuitionistic fuzzy minimal semi-precontinuous .We investigate some
characterizations.

Keyword: Intuitionistic Fuzzy Minimal Open Set, Intuitionistic Fuzzy Minimal semi-preopen set |,
Intuitionistic Fuzzy Minimal Semi-preclosed Set and Intuitionistic Fuzzy Minimal semi- precontinuous.

1.Introduction: of sets called fuzzy minimal open stes and fuzzy
maximal open sets in fuzzy topological
In 1965, L.Zadeh(Zadeh,1965) was the spaces(Ittanag and Wali,2011).In 2014 Y.K.Kim
first to introduce the concept of fuzzy set . In 1968, introduced the concept of Fuzzy(r,s)-minimal
Change(Change,1968) introduced th_e concept of semiopen  sets and  fuzzy  (r,s)-minimal
fuzzy _topology on set X by axiomatizing, a semicontinuous mappings on fuzzy(r,s)-minimal
collection T of fuzzy subsets of X,  In space(Kim and Min,2014) . In this paper, we
(Chattopadyay, et.al.,1992), introduced the concept introduce the concept of intuitionistic fuzzy
of fuzzy topology redefined by a gradation of minimal open sets on intuitionistic fuzzy minimal
openness and investigated some fundamental topology. We also introduce a intuitionistic fuzzy
properties, and obtained some properties of them. minimal semi-preopen .We introduce intuitionistic
Atanassov introduced the concept of intuitionistic fuzzy  minimal  semi-preinterior  operators,
fuzzy set which is a generalization of fuzzy set in intuitionistic ~ fuzzy  minimal  semi-precloure
Zadeh’s  sense  (Atanassov,1986). D, coker operators ,we study some basic properties for
introduced the concept of intuitionistic fuzzy them.We also investigate characterizations for the
topological spaces (coker,1998) by using the concept of intuitionistic fuzzy minimal semi-
intuitionistic fuzzy sets, which is an extended precontinuous in terms of intuitionistic fuzzy
concept of fuzzy topological spaces in Chang’s minimal  semi-preinterior  operators  and
sense. In 2002, Mondal and Samanta introduced intuitionistic  fuzzy minimal  semi-preclosure
the concept of intuitionistic gradations of openness operators.

(Mondal and Samanta,2002) which is a
generalization of the concept of gradation of
openness defined by Chattopadyay.In 2011, Let X be a nonempty set ; I =[0,1], the
B.M.Ittanag and R.S.Wali introduced a new class closed unit interval of real line;l,=(0,1]; 1;=[0,1);

2.Preliminaries:
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I* will denote the set of all fuzzy sets of X. 0 and
1 will denote the characteristic functions of ¢ and
X, respectively.

Definition 2.1 (Min andAbbas,2013):

An intuitionistic gradation of openness
(IGO for short) on set X an order pair (T,T*) of
mapping from % to I such that:
(IGO1) T(A)+T*(A) <1,VAelIX

(1602) 7(0) =7(1) =1,7°(0) =T*(1) = 0,
(IGO3)T(A; ANAy) =
T(AD)A T(Ay) and T* (A1) A (Ay) <T*(4,) V
T*(4,) foreach 4; € I%,i =1
(1GO4) T(Vier Ai) ZNier T(4;) and
T*(Vier A1) <Vier T"(4))

foreach 4; € I%X,i €T
The triple(X, T, T™) is called an intuitionistic fuzzy
topological space (IFTS for short). T and T*may be
interpreted as gradation of openness and gradation
of non-openness, respectively.

Definition 2.2(Atanassov,1986):
Let X be a nonempty set and the IFSs A and B
be of the form A={<x, uu(x),y,(x)>:x€
X}B={< x, ug(x),yg(x) >:x € X}, Then
1. A<B iff pu,(x) < pug(x) and y,(x) =
yg(x) forallx € X

2. A=Biff A<Band B<A.

3. AAB= {<x1aC) App(x),ya(x) v
ye(x) >:x € X}.

4. AVB={< x, i (x) V pup(x), ya(x) A
ye(x) >:x € X}.

Definition 2.3:

A non empty fuzzy open set u(# 1) ,is
said to be intuitionistic fuzzy minimal open set
(briefly IFMOs) if any intuitionistic fuzzy open set
which is contained in p is either 0 or . .

Example: 2.4:
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Let X= {a ,b ,c}, define subsets u;,u, €
1% as follows:

py(a) = 0.5 p(b) = 0.3 pi(c) =
0.6
llz(a) =0.3 .Uz(b) = 0.4 Mz(c) =
0.3
(1 =01
Q) = 4 b, ifa=p
ll/g ifA= 1
0 otherwise
I{O ifA=0,1
Lz/g ifA=
1 otherwise

Then (T,T*)is an intuitionistic gradation of
openness let r:1/2 and 5:2/3 then u, is IfMOs .

Definition 2.5:
Let (X,T,T*) be intuitionistic fuzzy
topological space(for short IFTS) define an

operator Cpp+: 1% X Ig x I; = I* by:
Cre(A,1,8) =A{u€I1*:2 < u,1—pu € IFMOs}.
Ly(A,1,8) =v{u€I*:1 > u,u € IFMOs}.

Theorem 2.6 :
let (X,T,T*)be IFTS and A, u € I* then:
(1) ,y(A4,r,s) <Aand if A €IFM set then

IM(A,T,S) = A

(2) Cye(4,r,s) =22 and1 — A €IFM set then
Cayr(A,1,5) = A

(3) If A<uthen Liy(A1,s) < Ly,(ur,s)

andCy,(4,7,s) = Cpr(u, 1, 5).

@ LyAAwr,s)=1L,(A,1,s)ALy(u,r1,s)
and Cyr(AV u,r,s) =Cye(4,1,5) vV
Cac(u,7,5).

(5) Lir(Iye(u,7,8),7,5) = I(4,1,s)and
Car(Cor(u,1,8),1,5) = Cpe(A,1,5).

1-Cy(A 1, s) = IM(l — /1,1",5)

1-1L,(A,1,5) = CM(l—A,r, S).

and



University of Thi-Qar

Website: http://jsci.utg.edu.iq

Science (UTsci)

Email: utjsci@utg.edu.ig

Volume 6, Number 3, December 2017

Definition 2.7:

let (X,T,T*)and (Y,n,n*) be two IFTSs.
then f: (X, T, T*) - (Y,n,n*) is said to be
IFM-continuous mapping if fi(u) is
intuitionistic fuzzy open set in X for each open
setpuel’.

Theorem?2.8 :
let f: (X, T, T*) - (Y,0,0%)be afunction
(1) fis IFM-continuos.
(1—f"Yuw e Tforeachl—pu€ o.
@) f(Cu A 1,5)) < Cpe(f (D), 7, 5) for
A€,
(4) CM(f_l(ﬂ),T, S) <
f(Cu(pr,8)) forpel.
f_l(IM(:u! r, S)) < IM(f_l(‘Ll),T', S)!
uel’.
Then (1) © (2) = (3) & (4) & (5).

for

3. Intuitionistic Fuzzy Minimal Semi-
preopen Set and Intuitionistic Fuzzy
Minimal Semi-precontinuity

Definition 3.1:

Let (X,T,T*) be an intuitionistic fuzzy
topological space,
1)) A fuzzy set 1 € I* is said to be an intuitionistic
fuzzy minimal semi- preopen set if and only if
there existr € Iy, s € I;
Such
A< Cor g pe (IMT,T*(CMT,T* (A4,7,s),1,5),1,5)
2) A fuzzy set A € I¥ is said to be an intuitionistic
fuzzy minimal semi-preclosed set if and only if

there existr € I,,s € I;
Such

IMT,T*(CMT,T* (IMT‘T*(A, T, s),r,s) ,7,8) < A

that:

that:

Example 3.2:
Let X = {a,b,c} and uy, iy, uz € IX  defined
as follows:

pi(a) = 0.4 ui(b) = 0.6
pi(c) =0.3

p(a) = 0.4 2 (b) = 0.3 pz(c) =
0.3

21

psz(a) = 0.6 us(b) = 0.4
ps(c) = 0.7
We define T, T*: I* — I as follows:
1ifa=01 0 ifi=01
T = )5 ifa=p =<1 ifi=p
0 otherwise 1 otherwise
otherwise
Then(X,T,T*) is an intuitionistic fuzzy

topological space. let r=1/2 and s=1/2

then,u,is an intuitionistic fuzzy minimal semi-
preopen open set.

Theorem 3.3:
Let (X,T,T") is IFTS. If y; are IF minimal
semi-preopen sets,then
V u; is IF minimal semi-preopen set.
Proof : Let u; is IF minimal semi-preopen set for
i€J .then since y; <V u;,

Hi < Cagp e (IMT,T*(CMT,T* (u;, 7, 8),, s),r,s)
< CvppeUneg e (Cor g (V 13,7, 8),7,5), 7, 5)

This  implies

U, 1,5),1,5),1,5)
So Vv y; is IF minimal semi-preopen set.

Definition 3.4:
Let (X,T,T*) is IFTS. For Ae€lX re
Iy,s €L,
Cresp(L1,8) =A{u €I A< p,pe
[Fminimal semi — preclosed set}.
Desp(A,r,8) =V{pel*:iu=Apue
[F nimimalsemi — pre open sets}.

Theorem 3.5:
Let (X,T,T*) is IFTS. For A€ IX,r€l,s €
1, then:
1. IyspA1,s) <A
2. A isIFminimal semi — preopen  iff
Iysp(4,7,5) = A
3. If A < pthen Ines, (4,7,5) < Inesp (7, 5).
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4, IMSP(IMSP(A, 7,8),T, s) = Iyesp(A,7,5).
S, CMSP(l — AT, S) =1- I]Vl‘sp(/lf r,s) and
Lesp(L—A,7,5) =1 = Cprsp(A, 7, 5).
Proof: (1),(2),(3),(4) are obtain from theorem2.
(5)Fora € I*,r €lp,s € 11,1 — Iesp(A,1,8) =
1—-v{u€I*:u> A u € IF nimimalsemi —
pre open sets}
=A{l—u € I*: 1 < u,u € IFminimal semi —
preclosed set}
SAl-pelt:1-2<1-ppce
[Fminimal semi — preclosed set}
=Cypsp(L— A1, 5)
Similarly, we have
Cryesp(A,7, ).

Theorem 3.6 :

Let (X,T,T*) is IFTS. For A€ IX,r €1, s €
1, then:

1. 2= Cyusp(A,1,5).

esp(L—A,71,s)=1-

2. If A< u, then Crysp(A,7,8) <
CMSp(y'! r, S)'
3. 1 is IFminimal semi — preclos iff

CMSp(/’L rs)=A7.

4. Crrsp(Cresp(A7,9),7,5) = Cagep(A, 7, 5).
Proof : It is similar to the proof of theorem 3.5.

Definition 3.7:

Let (X,T,T")and (Y,o,0")be two IFTSs.
then a mapping f: X — Yis said to be IFM semi-
precontinuos if for every IF minimal open set
w€I¥ f~1(w) is IFM semi-preopen set.

Every IFM-continuos mapping is IFM semi-
precontinuos but the converse is not true in
general.

Example 3.8:

Let X ={a,b,c}and uy,u, € 1¥ defined
as follows:
p1(a) = 0.5 p1(b) = 0.3 pi(c) = 0.6
p2(a) = 0.3 p2(b) = 0.2 H2(c) = 0.6
Define intuitionistic gradation of openness

(T, T,") and (T, T,): 1¥ = 1

22

1 ifa=0,1 0 ifa=0,1
I} . 2 .
ll."3 !f A= Hq "I."E !f A= Hq
T(2) =< Yy ifa=u (1) :< Uy ifa=u,
2-"';'3 If A= Apg l.-“';'j fA=p s
Vs ifai=p v 2)a if A= gV g
0 otherwise 1 otherwise
1 ifi=0,1 0 ifa=0,1
P, i . s A .
T,{1) = 1.’3 ifl=p, T,'(D=3%3 if 1=,
0 otherwise 1 otherwise
otherwise

Let r =1/and s=2/; f1(X, Ty, Ty -

(X,T,, T,”) IFM semi-precontinuous but the
identity mapping not IF continuous .
Theorem 3.9 :

Let (X,T,T"),(Y,n,n*) be two intuitionistic
fuzzy  minimal  topological  spaces, and
f+ X, T, T*) - (Y,n,n*) be a mapping,the

following statements are equivalent:
1. fis IFM semi-precontinuous.
2. f~Y(u) is IFM semi-preclosed set for each
IFM closed set u € IY.

3. f (Corsprr A7, 9)) <
Crespnn(F (D), 1, 5),for A € I%.

4. CMSpT,T*(f_l(M)rr» s) <
f (Cmspn,n*(u, r, s)) foruel”.

f_l (I]Vl‘spn,n*(.u' T, S)) < IMspT,T* (f_l(#):r: S)

foruel”.

Proof: (1)=(2) It is obvious .(2) =(3) for 1 € 1%

f Couspy FA),71,8)) = fTHA{ €T f (D)

<pand pisIFM closed}

=A{fYu) er’:a1<

f~Y(wand f~1(wis IFMsemi — preclosed}
=Cocspr,T* (4,1,5s)

Hence

CMspn,n* (f(D,,s).

Q) =@)foruel”

f(CJ\/[spT,T*(/L T, S)) <
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f(CJ\/[spT,T* (f_l(ﬂ); 7,5)) <
CMspn,n*(f(f_l(H)rrr s) < CJV[sp(U’ r,5).
Thus  we have  Cyrsprr(f1(),7,s) <
f_l (CMspn,n*(H; r, S))
) =@)foruel’
f_l (IMspn,n*(U: r, S)) = f_l (l - CJV[spn,n* (l -
ur, S))
:l - f_l (CJV[spn,n* (l -, 5)) < l -
C]V[SpT,T* (f_l(l - ﬂ)! r, S))
= Ivspr,r (71 (W), 7, 5) Hence
f_l (IMspn,n*(#: T, S)) < IMspT,T*(f_l(#):r: s).
(5) =(1)let Abe any IFM open set. Then from
(5).it follows f~1(A) = f~ Urespyn (A7, 5))

< hysprr(F 1 (A),7,8) and f7H(A) =
Lysprr(f 71 (), 1, s) .this implies f~1(4)is IFM

semi-preopen set .Hence f is IFM semi-
precontinuous.

Theorem 3.10:
Let (X,T,T*) bean IFT and A € IX.Then:

1'IMT,T* (CMT,T* (IMT,T* 4, r,s) ,r,s) ,7,8) <

1. fis IFM semi-precontinuous.

2. fTH(w<
CMT,T* (IMT,T* (CMT,T* (u,, s) T, s) ,7,5)
, for each IFM open set pinY.

3. Iyppe (CMT,T* (IMT’T*(f_l(ﬁ),r,s) ,r,s) ,1,8) <
f~Y(B), for each IFM closed set B in Y.

4. f (IMT,T* (CMT,T* (IMT,T*(;{’ T, s),r, s),r, S)) <
CMn‘n*(f(/l,r,s)),for A€ IX,

5 Cyrppe (IMT,T* (C]V[T,T* fF ., S),T,S) ,r,s) <
f‘l(CMnn*(,u,r, s)), foruelt.

6. f1 (IMn,n*(‘u’ T, s)) <

Cop pe (IMT,T* (CMT,T* (fFt(w),r, s),r,s) ,r,s).
Proof: (1)< (2)It is easily obtain from concepts
of IFM semi-precontinuity and IFM semi-preopen
sets.
(1)<(3)Obvious.
OEI0) for A€ I1¥,we have

(IMT,T* (CMT,T* (IMT,T*(/L r,s) ,r,s),r,s) <
Crepp(A7,5)

< U (CrppAr9))) <

-1
IMT,T* (CMT,T* (IMT’T*(CMSP(A, T, s),r,s),r,s) T, s)gos (CMn,n*(f(A)’r’S))

Crpesp(A,1,5)
2. Iysp(A,7,5) <

CJV[T,T* (I]V[T,T* (CMT,T* (IMSp A, s), T, S) T, S) ,17,5)

<

Cre g (IMT,T* (CMT’T*(IM(A, 7,5),T, s) ,T, s) ,T, S.

Proof:(1) since Cysp(A,7,8) is IFM  semi-
preclosed, it obtain from definition(3.4) and
theorem (3.6) .

(2)Obvious.

Theorem 3.11:

Let (X,T,T"),(Y,n,n*) be two intuitionistic
fuzzy  minimal  topological  spaces, and
f: (X, T, T*) -» (Y,n,n*) be a mapping, the
following statements are equivalent:

23

f (IMT,T* (CMT,T* (IMT'T*(A,r, s),r, s),r, s) <
Coty - F A1),
(4)=(5) Obvious.
(5)=(6)For u € I" from hypothesis,
7 (g 7.9)) = FHA = Cory e (A -
W, 7,5))
=1~ (Cory e (A= ),7,5)

< l - IMT,T* (CJV[T,T* (IJV[T,T* (f_l(l

- ,u),r,s),r,s),r,s)

= Carp g (IMT,T* (CMT,T* (f"l(u),r,s),r,s),r,s)
So we have (6).

(6)=(1) For u € I" let ube IFM open set. Then
since
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U= IMn.n*(“'r’ s), by hypothesis Min W.K., Abbas. S.E.,(r,s)-fuzzy minimal
FHW = f Uney (7 9)) structures and (r,s)-fuzzy minimal spaces,
< Cwrppe (IMT,T* (CMT,T*(f_l(M),T; S);T; S);T, s) Journal of Intelligent and  fuzzy
And so f~*(u) is IFM semi-preopen set.Hence f systems,doi:10(2013).3233/IFS-120669.

is IFM sem-precontinuous.
Ittanagi .B.M. and Wali. R.S., On fuzzy minimal

Corollary3.12: Let (X,T,T*) and (Y,n,n*) be
two intuitionistic fuzzy topological spaces and

open and fuzzy maximal open sets in fuzzy

f:X > Y be a mapping. For each 1€I¥,r¢€ topologyical spaces, Int .J. of Mathematical

lo,s €I;, then the following statements are Sciences and Applications,

equivalent:

1) f is an intuitionistic fuzzy minimal semi- Vol.1,No.2,(2011) 1024-1037.

precontinuous mapping. Mondal .T.K. and Samanta .S.K., On

2 fUaerrr (A7, 9)) < intuitionistic gradation of openness: fuzz

IMn,n* (CMspn,n* (f(ﬂ)),T,S). g P . y
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