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" ABSTRACT
[SSN:2348-0380 ¢ The intend of this paper is to initiate weak and strong forms of intuitionistic
] N v fuzzy irresolute mappings. Some of their characterizations and the relations
“’ f between these irresolute mapping are analyzed with counter examples.
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1. INTRODUCTION

The concept of fuzzy sets was introduced by Zadeh in his classical paper [19] in 1965.After
the introduction of fuzzy sets there have been a number of generalizations of this fundamental
concept. The notion of intuitionistic fuzzy sets introduced by Atanassov [2] is one among them. Using
the notion of intuitionistic fuzzy sets, Coker [6] introduced the notion of intuitionistic fuzzy
topological spaces. The notion of intuitionistic fuzzy d-continuous mappings was introduced by I.
Arockiarani et.al[1]. In this paper we propose the idea of intuitionistic fuzzy d-irresolute mapping,
intuitionistic fuzzy apd-irresolute mapping and apd-closed mapping by using the notion of
intuitionistic fuzzy d-closed sets and study some of its properties. This study enables us to obtain the
preservation properties of these mappings. Also in this paper we present a new generalization of
irresoluteness called contra d-irresoluteness which is a stronger form of intuitionistic fuzzy apd-
irresoluteness. The relationship between these mappings are discussed.
2. PRELIMINARIES
Definition 2.1[2]: Let X be a nonempty fixed set. An intuitionistic fuzzy set (IFS, for short) A is an

object having the form A={(X, 1,(X),v,(X)):X e X}where the function x,:X — | and

V- X — | denote the degree of membership (namely ,uA(X) ) and the degree of nonmembership
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(namelyv, (X)) of each element xe X to the set A, respectively, and 0 < g, (X) + Vv, (X) <1for
each xeX.

Obviously, every fuzzy set A on a nonempty set X is an IFS having the form

ALK, pia (X)L — 24 (X)) 1 X € X}

Definition 2.2[2]: Let X be a nonempty set and the IFS’s A and B be in the form
A={(X, 11, (X),va (X)) 1 x € X}, B={(X, 5 (X),v5 (X)) : X € X},and let A={A,: je J}be an
arbitrary family of IFS’s in X. then we define

1. AcB ifandonlyif ¥X e X[, (X) < 5 (X) and v, (X) 2 vz (X)];

2. A= {Xvpa(X), 1, (X)) i x € X}

3. A E{GA 1y, (x), Vv, (X)):xe X};

4. A=V py, (x), Ava (X)) 1 x € X}

5. 1.={(x1,0):xe X}and 0.={(x,01) : xe X};

Definition 2.3[6]: Let X and Y be two nonempty sets and f: X —Y be a function

i If B={(Y, 15 (X),vg(X)):y €Y}, isanIFSin Y, then the preimage of B under f is denoted

and defined by f *(B) ={(x, f (1, )(X), f *(v5)(X): xe X};
i If A={(X, 11, (X),V5(X)): X € X} is an IFS in X then the image of A under f is denoted and
defined by f(A)={y, f (z,)(¥), f(v,)(¥)):y €Y}where

SUP . =5~ (3 iy () if F0 =0
f - .
(12)(Y) 0 otherwise,
and
iﬂfx -1y -:I y |"x:| £ =i ':'FE'
f(v :{ Ef " lyhvgl Fr o\
(A )(y) 1 otherwise,

Definition 2.4 [16]: The intuitionistic fuzzy set C(a,ﬂ):<x,ca,clfﬂ>where ae(0,1]and
£<[0,1) and o+ f<1is called an intuitionistic fuzzy point (IFP for short) in X.
Corollary 2.6 [6]: Let A, A;(jeJ) beIFS'sinX, B, B;(jeJ) belfSsinYand f:X —Y bea

function. Then

i) AcA = T(A)cf(A)

i) B,cB,=f*(B,)c f *(B,);

iii) Ac f *(f(A)) (iffisone-to-one, then A=Tf *(f(A));

iv) f(f *(B))cB (iffisonto, then f(f*(B))cB.

V) f1~)=1~and f(0~)=0~;

vi) f(B)= f 1(B).

Definition 2.7[6]: An intuitionistic fuzzy topology (IFT, for short) on a nonempty set X is a family 7 of

IFS’s in X satisfying the following axioms:
(i) 0.1, er.

(ii) ANnA,erforany A A e

(i) VA erforany {A;jel}cr.
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Definition 2.8[6]: The complement Aof IFOS A in IFTS (X, 7)is called an intuitionistic fuzzy closed
set (IFCS, for short).

Definition 2.9[6]: Let (X, 7 ) be an IFTS and A=(X, £, (X),V,(X))} be an IFS in X. Then the fuzzy
interior and fuzzy closure of A is are denoted and defined by

cl(A)= m{K:KisanIFCSinXand AcK}

int(A)= U{G:GisanIFOSinXand G c A}

Note that, for any IFS A in (X,t), we have cl(d)= m and L'nt@=m.
Definition 2.10[7]: Let A be an IFS in an IFTS (X,t), then A is

1. Anintuitionistic fuzzy semi open set (IFSOS) if Accl(int(A)).

2. Anintuitionistic fuzzy a-open set (IFa0S) if Ac int(cl(int(A))).

3. Anintuitionistic fuzzy preopen set (IFPOS) if Acint(cl(A)).

4. An intuitionistic fuzzy regular open set (IFROS) if A=int(cl(A)).

An IFS A is called an intuitionistic fuzzy semiclosed set, intuitionistic fuzzy o-closed set,
intuitionistic fuzzy preclosed set and intuitionistic fuzzy regular closed set ( IFSCS, IFaCS, IFPCS,
IFRCS),if the complement of A is an IFSOS, IFa.OS, IFPOS, IFROS respectively.

Definition 2.11[1]: Let A be an IFS in an IFTS (X,t), then A is an intuitionistic fuzzy d- open set (IFDOS)
if Acscl(bint(A)) ucl(int(A)).

Definition 2.12: Let f be a mapping from an IFTS (X,t) into IFTS (Y,k). Then f is said to be

(i) intuitionistic fuzzy continuous[5] if f (B)elFO(X) for every Bexk.

(ii) intuitionistic fuzzy semicontinuous(7] if f (B)eIFSO(X) for every Bexk.

(iii) intuitionistic fuzzy a-continuous[7] if f ™ (B)elFaO(X)for every Bex.

(iv) intuitionistic fuzzy precontinuous [7]if f *(B)eIFPO(X) for every Bex.

Definition 2.13[7]: An IFS A is said to be intuitionistic fuzzy dense (IFD for short) in another IFS B in
an IFT (X, 1), if cl(A) = B.
Definition 2.14[1]: Let f be a mapping from an IFTS (X,t) into IFTS (Y,x). Then f is said to be

intuitionistic fuzzy d-continuous mapping if f *(B)eIFDO(X) for every Bexk.

Definition 2.13[10] Let f : X —Y be a mapping from an IFTS X into an IFTS Y. The mapping f is
called an

1. intuitionistic fuzzy contra continuous, if f _1(B) isan IFCS in X, for each IFOS BinY

2. intuitionistic fuzzy contra semicontinuous, if f(B)isan IFSCS in X, for each IFOS B in Y

3. intuitionistic fuzzy contra & — continuous, if f (B)isan IFaCS in X, for each IFOS Bin Y.

4. Intuitionistic fuzzy contra precontinuous, if f*(B)isan IFPCS in X, for each IFOS Bin Y.
Definition 2.14[14]: Let X and Y be two IFTSs. Let A=(X, 1, (X), v (X)) xe X}
and B=(y, 15 (Y),vg(y))/y€Y} be IFSs of X and Y respectively. Then AxB is an IFS of

X xY defined by (AxB)(X, y) =({(%, Y), Min(zz, (), 15 (¥)), Max(v, (x), vg (¥))))-B

Definition  2.15[14]:  Let f.:X, =Y, and f,:X,—>Y,. The  product
foox £, X x X, =Y, xY,is defined by (f;xf,)(X,%,)=(f(x), f,(X,))for every
(X1, X,) € Xy xX,.
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Definition 2.16[14]: Let c(«, ) be an IFP of an IFTS ((X,7) An IFS A of X is called an intuitionistic
fuzzy neighborhood (IFN for short) of c(«,f)if there exists an IFOS B in X such
thatc(a, f)eBC A

3. Intuitionistic fuzzy d-irresolute mapping.

Definition 3.1: A mapping f : X =Y from an IFTS X into an IFTS Y is said to be an intuitionistic
fuzzy d-irresolute mapping if f_l(B) is an intuitionistic fuzzy d-open set in X for every intuitionistic
fuzzy d-open setin Y.

Theorem 3.2: If f:(X,7) —>(Y,o) be an intuitionistic fuzzy d-irresolute mapping then f is an

intuitionistic fuzzy d-continuous mapping but not conversely.
Proof: Follows from definition.
Example 3.3: Let X ={a,b,c},Y ={u,v,w},

A=(x,(0.9,0.5,0.5),(0.1,0.4,0.4))
B =(y,(0.8,0.4,0.4),(0.1,0.6,0.6)).
where7={0~,1~,A}and x={0~,1~,B}are IFTS on X and Y respectively. Define a mapping
h:(X,7)—>(Y,x) by h (a) =u, h (b) =v, h(c) =w. Clearly h is intuitionistic fuzzy d-continuous map.
Infact we have B=<y,(0.8,0.4,0.4),(0.1,0.6,0.6)>is an intuitionistic fuzzy d-open set in Y, but

hfl(B) :<X, (0.8,0.4,0.4), (0.1,0.6,0.6)> is not an intuitionistic fuzzy d-open set in X. Therefore f is

not an intuitionistic fuzzy d-irresolute mapping.
Theorem 3.4: If f:(X,7) —>(Y,o0) be an intuitionistic fuzzy d-irresolute mapping then f is an

intuitionistic fuzzy semi precontinuous mapping but not conversely.
Proof: Follows from definition.
Example 3.5: Let X ={a,b,c}, Y ={d,e, f},

A={(x,(0.3,0.1,0.4),(0.3,0.35,0.4) }}

B:{< y,(0.2,0.1,0.3), (0.4,0.4,0.4))}

where7={0~,1~,A}and x={0~,1~,B}are IFTSon X and Y respectively.

Define an intuitionistic fuzzy mapping f : (X ,7) >(Y,0) by f(a)=d, f(b)=e, f(c)=f.ThenB
is an IFOS in V. f71(B)={<X,(0.2,0.1,0.3),(0.4,0.4,0.4)>XeX}is an intuitionistic fuzzy semi
preopen open set in X, since f *(B)cl(int(cl(f *(B)))). Hence f is intuitionistic fuzzy semi
precontinuous. But f is not intuitionistic fuzzy d-irresolute since B is an intuitionistic fuzzy d-open set
inYbut f1(B) is not intuitionistic fuzzy d-open set in X.

Theorem 3.6: If f: X —Y be a mapping from an intuitionistic fuzzy topological space X into an

intuitionistic fuzzy topological space Y. Then the following are equivalent
a. fisan intuitionistic fuzzy d-irresolute mapping.

b. f _1(B) is an intuitionistic fuzzy d-closed set in X for each intuitionistic fuzzy d-closed set Bin Y.
c. f(dcl(A)) cdcl(f(A)) for each intuitionistic fuzzy set Bin Y.

d. del(f*(B)) < f(dcl(B)) for each intuitionistic fuzzy set Bin Y.
e. f(dint(B))=dint(f *(B)) for each intuitionistic fuzzy set Bin Y.
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Proof:
a=>b Let B be an intuitionistic fuzzy d-closed set in Y then 1-B is an intuitionistic fuzzy d-open set in

Y. Since f is intuitionistic fuzzy d-irresolute f *(1—B) =1— f (B)is an intuitionistic fuzzy d-open
setin X. Hence f *(B)is an intuitionistic fuzzy d-closed set in X.
b=>c Let A be an intuitionistic fuzzy set in X. Then Ac f (f(A)) < f (dcI(f(A))) . dcI(f(A)) is an
intuitionistic fuzzy d-closed set in Y by (b) f 2(dcl(f(A))) is an intuitionistic fuzzy d-closed set in X.
del(A) c f 7 (dcl(A)) and f (dcl(A)) < f(f 7 (dcI(f(A)))) =dcl (f(A)) . Thus
f (dcl(A)) < dcl(f(A)).
c=>dFor any intuitionistic fuzzy set B in Y let f _1(B): A by (o
f (del(f(B))) < dcl(f(f *(B)))<=dcl(B) and
del(f(B))< f 7 (f (del(f ™ (B)))) < f ~(dcl(B)) .
Thus del (f (B)) < f *(dcI(B)).
d =e We know that d int(B)=dcl(B)= f (dint(B))=f *(dcl(B))=f (dcl(B)) = dcl(f *(B))

— f din(f (B)).
e—alet B be any intuitionistic fuzzy d-open set in Y. Then B = dint(B).

f1(dint(B)) = f L(B)cdint(f (B)). But f (B)=dint(f X(B))so f 1(B)=dint(f }(B)).

Thus f1(B)is an intuitionistic fuzzy d-open set in X implies that f is an intuitionistic fuzzy d-

irresolute mapping.
Theorem 3.7: Let f : X —>Y and g:Y —Z be intuitionistic fuzzy d-irresolute mapping where X, Y,

Z are IFTS. Then go f is an intuitionistic fuzzy d-irresolute mapping.

Proof: Let A be an intuitionistic fuzzy d-open set in Z. Since g is an intuitionistic fuzzy d-irresolute
mapping g_l(A) is an intuitionistic fuzzy d-open set in Y. Also since f is an intuitionistic fuzzy d-
irresolute  mapping  f 2(g7*(A))is an intuitionistic  fuzzy d-open set in X
(go f)(A) = f (g (A))for each A in Z. Hence (gof)™*(A)is an intuitionistic fuzzy d-

irresolute mapping.
Theorem 3.8: Let f: X —>Y and g:Y —Z be intuitionistic fuzzy d-irresolute and intuitionistic

fuzzy continuous mapping respectively where X, Y, Z are IFTS. Then g o f is an intuitionistic fuzzy d-

continuous mapping.
Proof: Let A be an intuitionistic fuzzy open set in Z. Since g is an intuitionistic fuzzy d-continuous

mapping g_l(A) is an intuitionistic fuzzy d-open set in Y. Also since f is an intuitionistic fuzzy d-
irresolute  mapping T 2(g7*(A))is an intuitionistic  fuzzy d-open set in X
(go ) (A) = f (g (A))for each A in Z. Hence (gof)™*(A)is an intuitionistic fuzzy d-
continuous mapping.

Theorem 3.9: Let X, X, and X, be intuitionistic fuzzy topological space and p; : X; x X, = X; be

projections of X;x X, onto X. If f:X— X;xX, is an intuitionistic fuzzy d-irresolute mapping

then p; o f is an intuitionistic fuzzy d-continuous mapping.
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Proof: Since f is an intuitionistic fuzzy d-irresolute and [;is an intuitionistic fuzzy continuous

mapping by Theorem 3.8 [3; o f is an intuitionistic fuzzy d-continuous mapping.
Theorem 3.10: A mapping f:X —Y from an intuitionistic fuzzy topological space X into an

intuitionistic fuzzy topological space Y is intuitionistic fuzzy d-irresolute if and only if for each
intuitionistic fuzzy point p(e, f)in X and intuitionistic fuzzy d-open set B in Y such that

f(p(a, B))eB, there exists an intuitionistic fuzzy d-open set A in X such that p(«, f)€A and
f(A)cB.

Proof: Let f be any intuitionistic fuzzy d-irresolute mapping p(«, £) be an intuitionistic fuzzy point
in X and B be any intuitionistic fuzzy d-open set in Y such thatf(p(a,f))eB.
Then p(e, B) € f 1(B) =dint( f *(B)). Let A=dint( f *(B)). Then A is an intuitionistic fuzzy d-
open set in X containing intuitionistic fuzzy point p(e, )
and f (A) =f(dint(f *(B))) = f(f *(B))=B.

Conversely let B be an intuitionistic fuzzy d-open set in Y and p(e«, £) be intuitionistic fuzzy point in
X such that p(c, B) e f (B). According to our assumption there exists an intuitionistic fuzzy d-
open set A in X such that p(a,f)eAand f(A)cB. Hence p(a,f)eAcf(B) and
p(a, B)eA =dint(A) cdint(f *(B)). Since p(c, ) be any arbitrary intuitionistic fuzzy point and
f1(B) is the union of all intuitionistic fuzzy point contained in f *(B) we obtain that
f 1 (B)=dint(f (B)). So f is an intuitionistic fuzzy d-irresolute mapping.

Definition 3.11: Let (X ,7) be an intuitionistic fuzzy topological space and let A be any intuitionistic
fuzzy set in X. Then A is called intuitionistic fuzzy dense set if ClI(A)=1~and A is called nowhere
intuitionistic fuzzy dense set if int(cl(A)) =0 ~.

Theorem 3.12: If a function f :X —Y is an intuitionistic fuzzy d-irresolute function then f *(A)is

intuitionistic fuzzy d-closed set in X for any nowhere intuitionistic fuzzy dense set Ain Y.
Proof: Let A be any nowhere intuitionistic fuzzy dense set in Y. Then int(cl(A))=0~. Now

1-int(cl(A)) =1~=cl(l—cl(A))=1~ = cl(intl— A)) =1~.
Hence 1-Accl(int(l—A))=1~ = 1-Accl(int(l—A))uscl(bint(l-A))=1~.Then 1-A is
intuitionistic fuzzy d-open set in Y. Since f is intuitionistic fuzzy d-irresolute fﬁl(l— A)is

intuitionistic fuzzy d-open set in X, hence f _1(A) is intuitionistic fuzzy d-closed set in X.

4. Intuitionistic fuzzy apd-irresolute, intuitionistic fuzzy apd-closed maps

Definition 4.1: An intuitionistic fuzzy set A of an intuitionistic fuzzy topological space (X,7) is
called an intuitionistic fuzzy d-generalized closed set (IFdGCS in short) if dcl(A)cU, whenever
Ac U and U is intuitionistic fuzzy d-open set.

The complement of intuitionistic fuzzy d-generalized closed set is called an intuitionistic fuzzy d-
generalized open set (IFAGOS).

Definition 4.2: A mapping is called an intuitionistic fuzzy d-closed mapping if f(B) is an intuitionistic
fuzzy d-closed set in Y for every intuitionistic fuzzy d-closed set B in X.
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Definition 4.3: A mapping f : X —Y is said to be an intuitionistic fuzzy approximately d-irresolute
(intuitionistic fuzzy apd-irresolute)) if dcl (A) < ffl(B) , whenever B is an intuitionistic fuzzy d-open
set of Y, Ais an IFdGCS and Ac f *(B).

Definition 4.4: A mapping f :X —Y is said to be an intuitionistic fuzzy approximately d-closed
(intuitionistic fuzzy apd-closed)) if f(B)cd int(A), whenever A is an intuitionistic fuzzy IFdGOS of
Y,BisanIFdCSand f(B)cA.

Theorem 4.5: Every intuitionistic fuzzy d-irresolute mapping is an intuitionistic fuzzy apd-irresolute
mapping.

Proof: Follows from definition.

The converse of the above theorem need not be true shown in the following example.

Example 4.6: Let X ={a,b}, Y ={d, e},

A={(x,(0.3,0.4),(0.4,0.5))}

B={(y.(0.4,0.7),(0.1,0.3)}

where 7={0~,1~,A}and x={0~,1~,B}are IFTS on X and Y respectively. Define an intuitionistic
fuzzy mapping f :(X,7) >(Y,o0) by f(a)=d, f(b)=e. Then B is an apd-irresolute map. Now B
is an IFdOS in Y and  f %(B) :{<X, (0.4,0.7),(0.1,0.3)>} is not intuitionistic fuzzy d-open set in X.
Hence f is an intuitionistic fuzzy d-irresolute mapping.

Theorem 4.7: A mapping f : X =Y s

1. An intuitionistic fuzzy apd-irresolute if f_l(A) is an intuitionistic fuzzy d-closed set in X for

every intuitionistic fuzzy d-open set Ain Y.

2. An intuitionistic fuzzy apd-closed if f(B) is an intuitionistic fuzzy d-open in Y for every
intuitionistic fuzzy d-closed set B in X.

Proof:

1. Let A be an intuitionistic fuzzy d-open set in Y and B be an IFdGCS in X such that B< f }(A).
Then dcl(A)cdcl(f *(B)). Since f *(A) is an intuitionistic fuzzy d-closed set in X,

dcl(B)c f _1(A) . Thus f is an intuitionistic fuzzy apd-irresolute mapping.
2. Let A be an IFdGOS of Y and B be an intuitionistic fuzzy d-closed set of X such that f(B)c A.
Then dint(f(B))c dint(A). Since f(B) is an intuitionistic fuzzy d-open set in X, we have
f (B) < sint(A) . Thus fis intuitionistic fuzzy apd-closed.
The converse of the above theorem need not be true in general seen from the following example.

Example 4.8: Let X ={a,b}, Y ={d,e}, r={0~,1~, A}, o0 ={0~,1~,B}
A={(x,(0.3,0.4),(0.4,0.5))}

B={(y.,(0.4,0.7),(0.1,0.3))}

Define an intuitionistic fuzzy mapping f : (X ,7) >(Y,o) by f(a)=d, f(b)=e. Then B is an apd-
irresolute map. Now B is an IFdOS in Y and f *(B) :{<X, (0.4,0.7), (0.1,0.3)>} is not intuitionistic

fuzzy d-closed set in X.

Example 4.9: Let X ={a,b,c}, Y ={d,e, f},
A={(x,(0.3,0.1,0.4),(0.3,0.35,0.4) }}

Vol.3.Issue.3.2015 (July-Sept) 149



H. JUDE IMMACULATE, I. AROCKIARANI Bull.Math.&Stat.Res

B={(y.(0.2,0.1,0.3),(0.4,0.4,0.4) )}

where7={0~,1~,A}and x={0~,1~,B}are IFTSon X and Y respectively.

Define an intuitionistic fuzzy mapping f : (X ,7) =>(Y,o) by f(a)=d, f(b)=e, f(c)="f.ThenB
is an apd-closed map. Now B is an IFdCS in Y and f (B) :{<X, (0.2,0.1,0.3),(O.4,0.4,0.4)>} is not
intuitionistic fuzzy d-open set in X.

Theorem 4.10: Let f : X —Y be a mapping from an intuitionistic fuzzy topological space X into an

intuitionistic fuzzy topological space Y
1. If IFdOS and IFACS of (X ,7) coincide, then f is intuitionistic fuzzy apd-irresolute if and only if

£t (B) is an intuitionistic fuzzy d-closed set of X for every intuitionistic fuzzy d-open set B of Y.
2. If IFdOS and IFSCS of (Y, k) coincide, then f is intuitionistic fuzzy apd-closed if and only if f(B) is
an intuitionistic fuzzy d-open set of Y for every IFdCS B of X.
Proof:
1. Assume that fis an intuitionistic fuzzy apd-irresolute mapping. Let B be any IFS of X such that
B =G where G is an intuitionistic fuzzy d-open set of X. Then by

hypothesis dcl(B) — dcl (G) =G . Therefore all subsets of X are IFdGCS (IFdGOS). So for any

intuitionistic fuzzy d-open set Bof Y, f *(B)is an IFdGCS in X. Since f is an intuitionistic fuzzy
apd-irresolute dcl(f (B))=f *(B).But f *(B) = dcl(f *(B)) . Therefore

del(f (B)) =f 1(B) . Hence f }(B) is an IFACS in X.
The converse part follows from Theorem 4.7.

2. Assume that f is intuitionistic fuzzy apd-closed. Let B be any intuitionistic fuzzy set of X such that
G c f(B) where G is an IFDCS of Y. Then by hypothesis G =d int(G) < d int(f(B)) . Therefore all
sets of Y are IFdAGOS. Therefore for any intuitionistic fuzzy d-closed set B of X, f(B) is an IFAGOS in
Y. Since f is intuitionistic fuzzy apd-closed f(B) <d int(f(B)). But dint(f(B)) — f (B). Hence

f (B) =d int(f(B)) . Therefore f(B ) is an intuitionistic fuzzy d-open set in Y.
The converse follows from Theorem 4.7.
As a immediate consequence of Theorem 4.10 we have the following corollary.

Corollary 4.11: Let f : X —Y be a mapping from an intuitionistic fuzzy topological space X into an

intuitionistic fuzzy topological space Y. If IFdOS and IFACS of (X ,7) coincide, then f is intuitionistic

fuzzy apd-irresolute if and only if f is an intuitionistic fuzzy irresolute.

Proof: Assume that f is an intuitionistic fuzzy apd-irresolute mapping. Let B be an intuitionistic fuzzy

d-open set of Y. Then by Theorem 4.10 f_l(B) is an intuitionistic fuzzy d-closed set in X. Since

intuitionistic fuzzy d-closed set and intuitionistic fuzzy d-open set of X coincide fﬁl(B) is an

intuitionistic fuzzy d-open set. Hence f is an intuitionistic fuzzy irresolute mapping
The converse follows from Theorem 4.3.
Definition 4.12: A mapping f :X —Y is said to be an intuitionistic fuzzy contra d-irresolute

mapping if f_l(B) is an intuitionistic fuzzy d-closed set in X for every intuitionistic fuzzy d-open set
inY.
Definition 4.13: A mapping f : X —Y is said to be an intuitionistic fuzzy contra d-closed if f(B) is an

intuitionistic fuzzy d-open set in Y for every intuitionistic fuzzy d-closed set B in X.
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Remark 4.14: Intuitionistic fuzzy contra d-irresoluteness and intuitionistic fuzzy irresoluteness are
independent of each other.

Example 4.15: Let X ={u,v},W ={(x,(0.7,0.3),(0.2,0.5) )}

where 7={0~,1~W}is an IFTS. Define an intuitionistic fuzzy mapping f :(X,7) >(Y,0) by
f(va(u))=| za(u), f(va(v))=| za(v). Then f is an intuitionistic fuzzy contra d-irresolute map.
Now W is an IFdOS in X and f_1(M):{<X,(0.2,0.5),(0.7,0.3)>} is not intuitionistic fuzzy d-open
setin X . Hence f is not an intuitionistic fuzzy d-irresolute mapping.

Example 4.16: Let X ={a,b}. A={<X,(0.5,0.1),(0.4,0.6)>}where 7={0~,1~, A}be IFTS. Define
an intuitionistic fuzzy mapping f:(X,7)—>(Y,0) by f(a)=a, f(b)=b. Then f is an
intuitionistic fuzzy d-irresolute mapping. Now B ={<y,(0.7,0.4),(0.2,0.5)>}is an IFdOS in X and
f1(B) ={<X, (0.7,0.4),(0.2,0.5)>} is not intuitionistic fuzzy d-closed set in X. Hence f is not an

intuitionistic fuzzy contra d-irresolute mapping.

Theorem 4.17: Let f : X —Y be a mapping from IFTS X into an IFTS Y. Then the following conditions

are equivalent:

1. fisintuitionistic fuzzy contra d-irresolute.

2. The inverse image of each intuitionistic fuzzy d-closed set in Y is an intuitionistic fuzzy d-open set
in X.

Theorem 4.18: Every intuitionistic fuzzy contra d-irresolute map is an intuitionistic fuzzy apd-

irresolute mapping.

Proof: Let f : X —Y be an intuitionistic fuzzy contra d-irresolute mapping and B be an intuitionistic

fuzzy d-open set in Y. By our assumption f_l(B) is an intuitionistic fuzzy d-closed set in X. By

Theorem 4.7, f is an intuitionistic fuzzy apd-irresolute mapping.
The converse of the above theorem need not be true shown in the following example.

Example 4.19: Let X ={u,v}. W ={(x,(0.7,0.3),(0.3,0.6))} where 7={0 ~,1~,W} be an IFTS.
Define an intuitionistic fuzzy mapping f : (X ,7) >(Y,0)

by f(va(W)=| a(u), f(Wa(v))=| a(V) . Then fis an intuitionistic fuzzy apd-irresolute map. Now
E ={(x,(0.9,0.5),(0.1,0.5))} isan IFdOS in X but f (E)={(x,(0.9,0.5),(0.1,0.5))} is not
intuitionistic fuzzy d-closed set in X. Hence f is not an intuitionistic fuzzy contra d-irresolute mapping.

Definition 4.20: A mapping f :X —Y is said to be an intuitionistic fuzzy perfectly contra d-

irresolute mapping if the inverse image of every intuitionistic fuzzy d-open set in Y is an intuitionistic
fuzzy d-clopen set in X.

Theorem 4.21: Every intuitionistic fuzzy perfectly contra d-irresolute mapping is an intuitionistic
fuzzy contra d- irresolute mapping.

Proof: Let f : X —Y be intuitionistic fuzzy perfectly contra d-irresolute mapping and let B be an

intuitionistic fuzzy d-open set in Y. Then by our assumption f_l(B) is an intuitionistic fuzzy d-clopen

set in X. Thus f_l(B) is an intuitionistic fuzzy d-closed set in X. Hence f is an intuitionistic fuzzy

contra d-irresolute mapping.
The converse of the above theorem need not be true shown in the following example.
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Example 4.22: Let X ={u,v}. W ={(x,(0.7,0.3),(0.2,0.5) }} where 7={0 ~,1~,W}be an IFTS.
Define an intuitionistic fuzzy mapping f : (X ,7) =>(Y,0) by

f(vaW)=| a(u), f(va(V))=| z£o(V) . Then fis an intuitionistic fuzzy contra d-irresolute map.
Now W is an IFdOS in Xand f (M) ={<X, (0.2,0.5),(0.7, O.3)>} is not intuitionistic fuzzy d-open

setin X . Hence f is not an intuitionistic fuzzy perfectly contra d-irresolute mapping.

Theorem 4.23: Every intuitionistic fuzzy perfectly contra d-irresolute mapping is an intuitionistic
fuzzy d- irresolute mapping.

Proof: Obvious.

The converse of the above theorem need not be true seen from the following example.

Example 4.24: Let X ={a,b}. W ={<x,(0.5,0.1),(O.4,0.6)>}where 7={0~,1~,W}be an IFTS .
Define an intuitionistic fuzzy mapping f:(X,7) >(Y,o) by f(@)=a,f(b)=b. Then f is an
intuitionistic fuzzy d-irresolute map. Now E:{<X, (0.7,0.4),(0.2,0.5)>} is an IFdOS in X and

f1(B) :{<X, (0.7,0.4),(0.2,0.5)>} is not intuitionistic fuzzy d-closed set in X . Hence f is not an
intuitionistic fuzzy perfectly contra d-irresolute mapping.
Theorem 4.25: Let f : X —Y be a mapping from an IFTS (X ,7)into an IFTS (Y ,o). Then the

following conditions are equivalent
1. fisanintuitionistic fuzzy perfectly contra d-irresolute mapping.
2. f is an intuitionistic fuzzy contra d-irresolute mapping and intuitionistic fuzzy d-irresolute

mapping
Proof:
1= 2 Let f be an intuitionistic fuzzy perfectly d-irresolute mapping. Let B be an IFdOS in Y. By our

assumption is an intuitionistic fuzzy clopen set in X. Thus f ~*(B)is both IFdOS and IFACS in X. Hence

fis an intuitionistic fuzzy contra d-irresolute and intuitionistic fuzzy d-irresolute map.
2 =1lLlet f be both intuitionistic fuzzy contra d-irresolute and intuitionistic fuzzy d-irresolute and let

B be an intuitionistic fuzzy d-open set in Y. By our assumption is both IFdOS and IFACS in X. (i.e)

f_l(B) is an intuitionistic fuzzy d-clopen set in X. Hence f is intuionistic fuzzy perfectly d-contra

irresolute mapping.
Theorem 4.26: If a map f :X —Y be intuitionistic fuzzy irresolute and intuitionistic fuzzy apd-

closed then f™*(A)is an IFdGCS whenever A is an IFdGCS.

Proof: Let A be an IFAGCS in Y. Suppose that f *(A)c B, where B is an intuitionistic fuzzy d-open
set in X. Taking complements we obtain ngﬁl(ﬂ) or f(B)<(A) . Since f is intuitionistic fuzzy
apd-closed set f(B) cdint(A)=dcl(A). It follows that Bc f 2(dcl(A)) =f *(dcl(A) and
hence f *(d cl(A)) c B.. Since f is intuitionistic fuzzy d-irresolute f(d cI(A)) is an intuitionistic

fuzzy d-closed set. Thus we have d cl(f 2(A)) cdcl(f (d cl(A))) = f (dcl(A)) =B. This implies
f1(A)is an IFdGCS in X.

A similar argument shows that the inverse image of IFdGOSs is IFdGOSs.
Theorem 4.27: If amap f :X —Y is an intuitionistic fuzzy apd-irresolute and intuitionistic fuzzy d-

closed, then for every IFAGCS B of X, f(B) is an IFdGCS in Y.
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Proof: Let B be an IFAGCS in X and f(B) G, where G is an intuitionistic fuzzy d-open set in Y. Then

Bc f1(G) holds. Since f is an intuitionistic fuzzy apd-irresolute, dcl(B)c f *(G) and
hence f (dcl(B)) <G . Since f is intuitionistic fuzzy d-closed f(dcl(B)) is an intuitionistic uzzy d-closed
set in Y. Therefore we have dcl (f(B)) < dcl(f (d cl(B))=f(dcl(B)) =G . Hence f(B) is an IFdGCS in

Y.
Theorem 4.28: Let f : X —Y and g:Y —Z be two mappings. Then

1. geo f is an intuitionistic fuzzy apd-irresolute, if f is an intuitionistic fuzzy apd-irresolute and g is

an intuitionistic fuzzy d-irresolute mapping.
2. go fis an intuitionistic fuzzy apd-closed map if f is intuitionistic fuzzy d-closed and g is an

intuitionistic fuzzy apd-closed map.
3. geo f isanintuitionistic fuzzy apd-closed map if f is an intuitionistic fuzzy apd-closed and g is an

intuitionistic fuzzy d-open map and gf1 preserves IFdGOS.

Proof:

1. Assume that A is an IFAGCS of X and B be an IFdOS in Z fo r which Ac(go f)™(B). Since gis an
intuitionistic fuzzy d-irresolute map g_l(B) is an intuitionistic fuzzy d-open set in Y. Since f is an
intuitionistic fuzzy apd-irresolute map scl(A) < f *[g7*(B)]=(gof) *(B). This proves that
go f isintuitionistic fuzzy apd-irresolute mapping.

2. Suppose that B is an intuitionistic fuzzy d-closed set in X and A is an IFAGOS in Z for which
(go f)(B) A . Then f(B) is an intuitionistic fuzzy d-closed set in Y as f is an intutitionistic
fuzzy d-closed map. Since g is intuitionistic fuzzy apd-closed g(f(B))=(gef)(B) —d int(A). This
implies that g o f is an intuitionistic fuzzy apd-closed map.

3. Assume that B is an IFACS in X and A is an IFdGOS in Z for which (go f)™(B) c A. Hence
f(B) =g (A). Since A is IFdGOS in Z and g “preserves IFAGOS g *(A) is IFdGOS in Y, which

implies f(B)csint(g™ (A)). Thus (g f)(B) =g(f(B)) <
g(dint(g*(A))) = d int(gg ™ (A)) = dint(A) .This implies that go f is intuitionistic fuzzy apd-
closed map.

Theorem 4.29: Let f : X —Y and g:Y —Z be two mappings. Then
1. go fis an intuitionistic fuzzy perfectly contra d-irresolute, if f and g are intuitionistic fuzzy

erfectly contra d-irresolute mapping.
2. Qo fis an intuitionistic fuzzy contra d-irresolute if f and g are intuitionistic fuzzy perfectly

contra d-irresolute and g is an intuitionistic fuzzy contra d-irresolute.
3. Qo f is an intuitionistic fuzzy d-irresolute, if f is intuitionistic fuzzy perfectly contra d-irresolute

and g ids intuitionistic fuzzy contra d-irresolute.
4. Qo f is an intuitionistic fuzzy d-irresolute, if f is intuitionistic fuzzy perfectly contra d-irresolute

and g is intuitionistic fuzzy contra d-irresolute.
5. go fis an intuitionistic fuzzy contra d-irresolute, if f is intuitionistic fuzzy perfectly contra d-

irresolute and g is intuitionistic fuzzy d-irresolute.
6. Qo f is an intuitionistic fuzzy d-irresolute, if f is intuitionistic fuzzy contra d-irresolute and g is

intuitionistic fuzzy contra d-irresolute.
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7.

go f is an intuitionistic fuzzy contra d-irresolute, if f is intuitionistic fuzzy contra d-irresolute

and g is intuitionistic fuzzy d-irresolute.

Proof: Follows from definition.
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