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ABSTRACT 

The intend of this paper is to initiate weak and strong forms of intuitionistic 

fuzzy irresolute mappings.  Some of their characterizations and the relations 

between these irresolute mapping are analyzed with counter examples. 

 

 

Keywords: Intuitionistic fuzzy topology, intuitionistic fuzzy completely d-

continuous mapping, intuitionistic fuzzy contra d-continuous mappings. 

 

©KY PUBLICATIONS 

 

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 }:)(),(,{ XxxxxA AA   where the function IXA : and 

IXA : denote the degree of membership (namely )(xA ) and the degree of nonmembership 
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(namely )(xA ) of each element Xx  to the set A, respectively, and 1)()(0  xx AA  for 

each   Xx . 

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

}:)(1),(,{ XxxxxA AA   . 

Definition 2.2[2]: Let X be a nonempty set and the IFS’s A and B be in the form 

}:)(),(,{ XxxxxA AA   , }:)(),(,{ XxxxxB BB   ,and let }:{ JjAA j  be an 

arbitrary family of IFS’s in X. then we define 

1. BA  if and only if )()([ xxXx BA    and )]()( xx BA   ; 

2. A = }:)(),(,{ Xxxxx AA   ; 

3. jA ={ ,{ x ⋀ ),(x
jA ⋁ }:)( Xxx

jA  ; 

4. jA ={ ,{ x ⋁ ),(x
jA ⋀ }:)( Xxx

jA  ; 

5. = }:0,1,{ Xxx  and = }:1,0,{ Xxx  ; 

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

i. If }:)(),(,{ YyxxyB BB   , is an IFS in Y, then the preimage of B under f is denoted 

and defined by };:))((),)((,{)( 111 XxxfxfxBf Bb     

ii. If }:)(),(,{ XxxxxA AA    is an IFS in X then the image of A under f is denoted and 

defined by }:))((),)((,{)( YyyfyfyAf AA   where  

))(( yf A =  

                                            and 

 ))(( yf A =  

Definition 2.4 [16]: The intuitionistic fuzzy set   1,,),( ccxc where ]1,0( and 

)1,0[ and 1 is called an intuitionistic fuzzy point (IFP for short) in X.  

 Corollary 2.6 [6]: Let A, )( JjA j   be IFS’s in X, B, )( JjB j   be IFS’s in Y and YXf : be a 

function. Then 

i) );()( 2121 AfAfAA   

ii) );()( 2

1

1

1

21 BfBfBB     

iii) ))((1 AffA   ( if f is one-to-one, then ));((1 AffA   

iv) BBff  ))(( 1
 ( if f is onto, then BBff  ))(( 1

. 

v) ~1~)1(1 f  and ~;0~)0(1 f  

vi) .)()( 11 BfBf    

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

IFS’s in X satisfying the following axioms: 

(i) ,   .  

(ii) 1A  2A    for any 1A , 2A  .  

(iii)  jA for any .}:{  JjA j  
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Definition 2.8[6]: The complement A of IFOS A in IFTS (X,  ) is called an intuitionistic fuzzy closed 

set (IFCS, for short). 

Definition 2.9[6]: Let (X,  ) be an IFTS and A= })(),(,  xxx AA   be an IFS in X. Then the fuzzy 

interior and fuzzy closure of A is are denoted and defined by 

  cl(A)=  {K:K is an IFCS in X and KA } 

 int(A)=  {G:G is an IFOS in X and AG  } 

Note that, for any IFS A in (X,), we have cl( )=   and  = . 

Definition 2.10[7]: Let A be an IFS in an IFTS (X,), then A is   

1. An intuitionistic fuzzy semi open set (IFSOS) if )).(int(AclA  

2. An intuitionistic fuzzy -open set (IFOS) if ))).(int(int( AclA  

3. An intuitionistic fuzzy preopen set (IFPOS) if )).(int( AclA  

4. An intuitionistic fuzzy regular open set (IFROS) if )).(int( AclA   

An IFS A is called an intuitionistic fuzzy semiclosed set, intuitionistic fuzzy -closed set, 

intuitionistic fuzzy preclosed set and intuitionistic fuzzy regular closed set ( IFSCS, IFCS, IFPCS, 

IFRCS),if the complement of A is an IFSOS, IFOS, IFPOS, IFROS respectively. 

Definition 2.11[1]: Let A be an IFS in an IFTS (X,), then A is an intuitionistic fuzzy d- open set (IFDOS) 

if )).(int())int(( AclAbsclA   

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

(i) intuitionistic fuzzy continuous[5] if )()(1 XIFOBf 
 for every .B  

(ii) intuitionistic fuzzy semicontinuous[7] if )()(1 XIFSOBf 
for every .B  

(iii) intuitionistic fuzzy -continuous[7] if )()(1 XOIFBf 
for every .B  

(iv) intuitionistic fuzzy precontinuous [7]if )()(1 XIFPOBf 
for every .B  

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, τ), if cl(A) = B. 

Definition 2.14[1]:  Let f be a mapping from an IFTS (X,) into IFTS (Y,). Then f is said to be 

intuitionistic fuzzy d-continuous mapping if )()(1 XIFDOBf 
 for every .B  

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

called an  

1. intuitionistic fuzzy contra continuous, if )(1 Bf 
is an IFCS  in X, for each IFOS  B in Y  

2. intuitionistic fuzzy contra semicontinuous, if )(1 Bf 
is an IFSCS  in X, for each IFOS B in Y  

3.  intuitionistic fuzzy contra  continuous, if )(1 Bf 
is an CSIF in X, for each IFOS  B in Y.  

4. Intuitionistic fuzzy contra precontinuous, if )(1 Bf 
is an IFPCS in X, for each IFOS  B in Y.  

Definition 2.14[14]: Let X and Y be two IFTSs. Let  }/)(),(, XxxxxA AA    

and }/)(),(, YyyyyB BB    be IFSs of X and Y respectively. Then BA  is an IFS of 

YX  defined by .)))(),(max()),(),(min(),,{(),)(( yxyxyxyxBA BABA  B 

Definition 2.15[14]: Let  111 : YXf   and 222 : YXf  . The product 

212121 : YYXXff  is defined by ))(),((),)(( 22112121 xfxfxxff  for every 

.),( 2121 XXxx   
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Definition 2.16[14]: Let ),( c be an IFP of an IFTS ( ),( X An IFS A of X is called an intuitionistic 

fuzzy neighborhood (IFN for short) of ),( c if there exists an IFOS B in X such 

that .),( ABc   

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 1(B)f  is an intuitionistic fuzzy d-open set in X for every intuitionistic 

fuzzy d-open set in Y. 

Theorem 3.2: If : ( , ) ( , )f X Y   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 {a,b,c}X  , {u,v,w}Y  , 

, (0.9,0.5,0.5),(0.1,0.4,0.4)A x  

, (0.8,0.4,0.4),(0.1,0.6,0.6)B y . 

where {0 ~,1~,A}  and {0 ~,1~, }B  are IFTS on X and Y respectively. Define a mapping 

:( , ) (Y, )h X   by h (a) =u, h (b) =v, h(c) =w. Clearly h is intuitionistic fuzzy d-continuous map. 

Infact we have , (0.8,0.4,0.4),(0.1,0.6,0.6)B y is an intuitionistic fuzzy d-open set in Y, but 

1( ) , (0.8,0.4,0.4),(0.1,0.6,0.6)h B x  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 Y   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 {a,b,c}X  , { , , }Y d e f ,  

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

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

where {0 ~,1~,A}  and {0 ~,1~, }B  are IFTS on X and Y respectively. 

Define an intuitionistic fuzzy mapping : ( , ) ( , )f X Y   by ( ) , ( ) , ( )f a d f b e f c f   . Then B 

is an IFOS in Y. 1(B) { x,(0.2,0.1,0.3),(0.4,0.4,0.4) x X}f    is an intuitionistic fuzzy semi 

preopen open set in X, since 1 1(B) (int(cl( (B))))f cl f  . Hence f is intuitionistic fuzzy semi 

precontinuous. But f is not intuitionistic fuzzy d-irresolute since B is an intuitionistic fuzzy d-open set 

in Y but 1(B)f   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. f is an intuitionistic fuzzy d-irresolute mapping. 

b. 1(B)f   is an intuitionistic fuzzy d-closed set in X for each intuitionistic fuzzy d-closed set B in Y. 

c. (dcl(A)) dcl(f(A))f  for each intuitionistic fuzzy set B in Y. 

d. 1 1(f (B)) f (dcl(B))dcl   for each intuitionistic fuzzy set B in Y. 

e. 1 1(dint(B)) dint( (B))f f  for each intuitionistic fuzzy set B in 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 1 1(1 B) 1 (B)f f    is an intuitionistic fuzzy d-open 

set in X. Hence 1(B)f  is an intuitionistic fuzzy d-closed set in X.  

b c Let A be an intuitionistic fuzzy set in X. Then 1(f(A))A f  1(dcl(f(A)))f  . dcl(f(A)) is an 

intuitionistic fuzzy d-closed set in Y by (b) 1(dcl(f(A)))f  is an intuitionistic fuzzy d-closed set in X. 

1(A) (dcl(A))dcl f  and 1( (A)) ( (dcl(f(A))))f dcl f f  (f(A))dcl . Thus 

( (A))f dcl  dcl(f(A)) . 

c d For any intuitionistic fuzzy set B in Y let 1(B) Af    by (c) 

1( ( (B)))f dcl f   1( ( (B))) dcl(B)dcl f f   and

1 1 1 1( (B)) ( (dcl( (B)))) (dcl(B))dcl f f f f f     .  

Thus 1 1( (B)) (dcl(B))dcl f f  . 

d e We know that 1 1 1 1int(B) ( ) (dint(B)) f ( (B)) f (dcl(B)) (f (B))d dcl B f dcl dcl         

1f (f (B))din  .  

e a Let B be any intuitionistic fuzzy d-open set in Y. Then B = dint(B). 

1 1 1(dint(B)) (B) dint( (B))f f f    . But 1 1(B) dint( (B))f f  so 1 1(B) dint( (B))f f  . 

Thus 1(B)f  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 g 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 1( )g A is an intuitionistic fuzzy d-open set in Y. Also since f is an intuitionistic fuzzy d-

irresolute mapping 1 1( ( ))f g A  is an intuitionistic fuzzy d-open set in X. 

1 1 1( ) ( ) ( (A))g f A f g   for each A in Z. Hence 1( ) ( )g f 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 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 1( )g A is an intuitionistic fuzzy d-open set in Y. Also since f is an intuitionistic fuzzy d-

irresolute mapping 1 1( ( ))f g A  is an intuitionistic fuzzy d-open set in X. 

1 1 1( ) ( ) ( (A))g f A f g   for each A in Z. Hence 1( ) ( )g f A is an intuitionistic fuzzy d-

continuous mapping. 

Theorem 3.9: Let 1 2,X X and X be intuitionistic fuzzy topological space and 1 2:i ip X X X  be 

projections of 1 2X X onto X. If 1 2: Xf X X  is an intuitionistic fuzzy d-irresolute mapping 

then ip f is an intuitionistic fuzzy d-continuous mapping. 
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Proof:  Since f is an intuitionistic fuzzy d-irresolute and ip is an intuitionistic fuzzy continuous 

mapping by Theorem 3.8 ip 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   in X and intuitionistic fuzzy d-open set B in Y such that 

( ( , )) Bf p    , there exists an intuitionistic fuzzy d-open set A in X such that ( , ) Ap     and 

(A) Bf  . 

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 that ( ( , )) Bf p    . 

Then 1 1( , ) (B) dint( (B))p f f     . Let 1A dint( (B))f  . Then A is an intuitionistic fuzzy d-

open set in X containing intuitionistic fuzzy point ( , )p    

and 1 1(A) f(dint(f (B))) f(f (B)) Bf     . 

Conversely let B be an intuitionistic fuzzy d-open set in Y and ( , )p   be intuitionistic fuzzy point in 

X such that 1( , ) (B)p f   . According to our assumption there exists an intuitionistic fuzzy d-

open set A in X such that ( , ) Ap    and (A) Bf  . Hence 1( , ) A f (B)p      and 

1( , ) A dint(A) dint(f (B))p      . Since ( , )p   be any arbitrary intuitionistic fuzzy point and  

1(B)f   is the union of all intuitionistic fuzzy point contained in 1(B)f   we obtain that 

1 1(B) dint( (B))f f  . So f is an intuitionistic fuzzy d-irresolute mapping. 

Definition 3.11: Let ( , )X  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  (A) 1~cl  and A is called nowhere 

intuitionistic fuzzy dense set if int( (A)) 0 ~cl  .  

Theorem 3.12: If a function :f X Y  is an intuitionistic fuzzy d-irresolute function then 1( )f A is 

intuitionistic fuzzy d-closed set in X for any nowhere intuitionistic fuzzy dense set A in Y. 

Proof: Let A be any nowhere intuitionistic fuzzy dense set in Y. Then int( (A)) 0 ~cl  . Now 

1 int( (A)) 1~ cl(1 cl(A)) 1~cl     cl(int(1 )) 1~A   . 

Hence 1 A (int(1 A)) 1~cl    1 (int(1 A)) scl(bint(1 A)) 1~ .A cl       Then 1-A is 

intuitionistic fuzzy d-open set in Y. Since f is intuitionistic fuzzy d-irresolute 1(1 )f A  is 

intuitionistic fuzzy d-open set in X, hence 1( )f 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   is 

called an intuitionistic fuzzy d-generalized closed set (IFdGCS in short) if (A) Udcl  , whenever 

UA 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 (IFdGOS). 

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 1(A) (B)dcl f  , whenever B is an intuitionistic fuzzy d-open 

set of Y, A is an IFdGCS and 1(B)A f  . 

Definition 4.4: A mapping :f X Y is said to be an intuitionistic fuzzy approximately d-closed 

(intuitionistic fuzzy apd-closed)) if (B) int(A)f d , whenever A is an intuitionistic fuzzy IFdGOS of 

Y,B is an IFdCS and (B)f A . 

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 {a,b}X  , { , }Y d e ,  

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

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

where {0 ~,1~,A}  and {0 ~,1~, }B  are IFTS on X and Y respectively. Define an intuitionistic 

fuzzy mapping : ( , ) ( , )f X Y   by ( ) , ( )f a d f b e  . Then B is an apd-irresolute map. Now B 

is an IFdOS in Y and  1( ) { ,(0.4,0.7),(0.1,0.3) }f B x   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  is  

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

every intuitionistic fuzzy d-open set A in 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 1( )B f A . 

Then 1(A) ( (B))dcl dcl f  . Since 1( )f A  is an intuitionistic fuzzy d-closed set in X, 

1( ) ( )dcl B f 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 A . 

Then in (f(B)) in (A)d t d t . Since f(B) is an intuitionistic fuzzy d-open set in X, we have 

(B) sin (A)f t . Thus f is 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 {a,b}X  , { , }Y d e , {0 ~,1~, }A  , {0 ~,1~, }B   

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

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

Define an intuitionistic fuzzy mapping : ( , ) ( , )f X Y   by ( ) , ( )f a d f b e  . Then B is an apd-

irresolute map. Now B is an IFdOS in Y and  1( ) { ,(0.4,0.7),(0.1,0.3) }f B x   is not intuitionistic 

fuzzy d-closed set in X.  

Example 4.9: Let {a,b,c}X  , { , , }Y d e f ,  

{ ,(0.3,0.1,0.4),(0.3,0.35,0.4) }A x  
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{ ,(0.2,0.1,0.3),(0.4,0.4,0.4) }B y  

where {0 ~,1~,A}  and {0 ~,1~, }B  are IFTS on X and Y respectively. 

Define an intuitionistic fuzzy mapping : ( , ) ( , )f X Y   by ( ) , ( ) , ( )f a d f b e f c f   . Then B 

is an apd-closed map. Now B is an IFdCS in Y and  ( ) { ,(0.2,0.1,0.3),(0.4,0.4,0.4) }f B x  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 IFdCS of ( , )X   coincide, then f is intuitionistic fuzzy apd-irresolute if and only if 

1(B)f  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, )  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 f is 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 B of Y, 1( )f B is an IFdGCS in X. Since f is an intuitionistic fuzzy 

apd-irresolute 1 1(f (B)) f (B).dcl   But 1 1f (B) (f (B))dcl  . Therefore 

1 1(f (B)) f (B)dcl    . Hence 1f (B) is an IFdCS 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 

f(B)G  where G is an IFDCS of Y. Then by hypothesis in ( ) int(f(B))G d t G d  . Therefore all 

sets of Y are IFdGOS. Therefore for any intuitionistic fuzzy d-closed set B of X, f(B) is an IFdGOS in 

Y. Since f is intuitionistic fuzzy apd-closed (B) int(f(B))f d . But int(f(B)) (B)d f . Hence 

(B) int(f(B))f d . 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 IFdCS of ( , )X  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 1f (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 1f (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 1f (B)  is an intuitionistic fuzzy d-closed set in X for every intuitionistic fuzzy d-open set 

in Y. 

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 , { ,(0.7,0.3),(0.2,0.5) }W x  

where {0 ~,1~, }W  is an IFTS. Define an intuitionistic fuzzy mapping : ( , ) ( , )f X Y   by 

( (u)) | (u), ( (v)) | ( )A A A Af f v     . Then f is an intuitionistic fuzzy contra d-irresolute map. 

Now W is an IFdOS in X and  1( ) { ,(0.2,0.5),(0.7,0.3) }f M x   is not intuitionistic fuzzy d-open 

set in X . Hence f is not an intuitionistic fuzzy d-irresolute mapping. 

Example 4.16: Let { , }X a b . { ,(0.5,0.1),(0.4,0.6) }A x where {0 ~,1~,A}  be IFTS. Define 

an intuitionistic fuzzy mapping : ( , ) ( , )f X Y   by ( ) ,f a a ( )f b b . Then f is an 

intuitionistic fuzzy d-irresolute mapping. Now { ,(0.7,0.4),(0.2,0.5) }B y is an IFdOS in X and  

1( ) { ,(0.7,0.4),(0.2,0.5) }f B x   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. f is intuitionistic 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 1f (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 .  { ,(0.7,0.3),(0.3,0.6) }W x where {0 ~,1~, }W  be an IFTS. 

Define an intuitionistic fuzzy mapping : ( , ) ( , )f X Y   

by ( (u)) | (u),A Af   ( (v)) | ( )A Af v  . Then f is an intuitionistic fuzzy apd-irresolute map. Now 

{ ,(0.9,0.5),(0.1,0.5) }E x  is an IFdOS in X but  1( ) { ,(0.9,0.5),(0.1,0.5) }f E x   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 1f (B) is an intuitionistic fuzzy d-clopen 

set in X. Thus 1f (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 . { ,(0.7,0.3),(0.2,0.5) }W x where {0 ~,1~, }W  be an IFTS. 

Define an intuitionistic fuzzy mapping : ( , ) ( , )f X Y   by 

( (u)) | (u), ( (v)) | ( )A A A Af f v     . Then f is an intuitionistic fuzzy contra d-irresolute map. 

Now W is an IFdOS in X and  1( ) { ,(0.2,0.5),(0.7,0.3) }f M x   is not intuitionistic fuzzy d-open 

set in 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 . { ,(0.5,0.1),(0.4,0.6) }W x where {0 ~,1~, }W  be an IFTS . 

Define an intuitionistic fuzzy mapping : ( , ) ( , )f X Y   by (a) a,f(b) bf   . Then f is an 

intuitionistic fuzzy d-irresolute map. Now { ,(0.7,0.4),(0.2,0.5) }E x  is an IFdOS in X and  

1( ) { ,(0.7,0.4),(0.2,0.5) }f B x   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  into an IFTS ( , )Y  . Then the 

following conditions are equivalent 

1. f is an intuitionistic 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 1(B)f  is both IFdOS and IFdCS in X. Hence 

f is an intuitionistic fuzzy contra d-irresolute and intuitionistic fuzzy d-irresolute map. 

2 1 Let 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 IFdCS in X. (i.e) 
1(B)f   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 1f ( )A is an IFdGCS whenever A is an IFdGCS. 

Proof:  Let A be an IFdGCS in Y. Suppose that 1f ( ) BA  , where B  is an intuitionistic fuzzy d-open 

set in X. Taking complements we obtain 1B f ( )A or (B) ( )f A . Since f is intuitionistic fuzzy 

apd-closed set (B) in ( ) (A)f d t A dcl  . It follows that 1 1B ( (A)) ( cl(A))f dcl f d    and 

hence 1( cl( )) .f d A B  . Since f is intuitionistic fuzzy d-irresolute 1( cl( ))f d A is an intuitionistic 

fuzzy d-closed set. Thus we have 1 1 1cl( ( )) cl( ( cl( ))) ( (A)) Bd f A d f d A f dcl     . This implies 

1( )f A is an IFdGCS in X. 

A similar argument shows that the inverse image of IFdGOSs is IFdGOSs. 

Theorem 4.27:  If a map :f X Y  is an intuitionistic fuzzy apd-irresolute and intuitionistic fuzzy d-

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

1( )B f G  holds. Since f is an intuitionistic fuzzy apd-irresolute, 1( ) ( )dcl B 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 (f( )) ( ( cl( )) f(dcl(B)) Gdcl B dcl f d B   . Hence f(B) is an IFdGCS in 

Y. 

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

1. g 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. g f is an intuitionistic fuzzy apd-closed map if f is intuitionistic fuzzy d-closed and g is an 

intuitionistic fuzzy apd-closed map. 

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

intuitionistic fuzzy d-open map and 1g  preserves IFdGOS. 

Proof:   

1. Assume that A is an IFdGCS of X and B be an IFdOS in Z fo r which 1( ) (B)A g f   . Since g is an 

intuitionistic fuzzy d-irresolute map 1(B)g  is an intuitionistic fuzzy d-open set in Y. Since f is an 

intuitionistic fuzzy apd-irresolute map 1 1 1( ) [g (B)] (g f) (B)scl A f      . This proves that 

g f  is intuitionistic fuzzy apd-irresolute mapping. 

2. Suppose that B is an intuitionistic fuzzy d-closed set in X and A is an IFdGOS in Z for which 
1( ) (B)g f 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 (f(B)) (g f)(B) int(A)g d  .  This 

implies that g f  is an intuitionistic fuzzy apd-closed map. 

3. Assume that B is an IFdCS in X and A is an IFdGOS in Z for which 1( ) (B)g f A  . Hence 

1(B) ( )f g A . Since A is IFdGOS in Z and 1g preserves IFdGOS 1(A)g  is IFdGOS in Y, which 

implies 1(B) sin (g (A))f t  . Thus (g f)(B) g(f(B))                                

1 1g(dint( (A))) int(gg (A)) dint(A)g d   .This implies that g f  is intuitionistic fuzzy apd-

closed map. 

 

Theorem 4.29:  Let :f X Y  and :g Y Z be two mappings. Then 

1. g f is an intuitionistic fuzzy perfectly contra d-irresolute, if f and g are intuitionistic fuzzy 

erfectly contra d-irresolute mapping. 

2. g f is 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. g 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. g 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. g f is an intuitionistic fuzzy contra d-irresolute, if f is intuitionistic fuzzy perfectly contra d-

irresolute and g is intuitionistic fuzzy d-irresolute. 

6. g 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. g 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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