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Abstract 
 

 The purpose of this paper is to introduce and study some                             
Non-Continuous functions in intuitionistic topological spaces. Also, the 
relationship between these  functions are established. 
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1. Introduction 

 
           The concept of intuitionistic sets in topological spaces was first given 
by Coker[3]. He has studied some fundamental topological properties on 
intuitionistic sets. Later, he studied connectedness [8] and separation axioms 
[1] in intuitionistic topological spaces. Jain [5], Levine[6] and Dontchev[4] 
introduced totally continuous functions, strongly continuous functions and 
contra-continuous functions, respectively in topological spaces. In this paper, 
we introduce and characterize the concepts of intuitionistic totally continuous  
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functions(i.t.c.), intuitionistic strongly continuous functions(i.s.c.) and 
intuitionistic contra-continuous functions in intuitionistic topological spaces. 
 
 

2. Preliminaries 
 
Throughout this paper, (X,τ ) and (Y,σ ) represent intuitionistic topological 
spaces on which no separation axioms are assumed unless otherwise 
mentioned and  f : (X,τ ) → (Y,σ  )  (or simply f : X → Y ) denotes a function 
f of a space (X,τ ) into a space (Y,σ  ). We recall the following definitions, 
which are useful in the sequel.    
 
Definition 2.1[2] Let X be a nonempty set. An intuitionistic set A is an object 
having the form  A = (A1, A2), where A1 and A2 are disjoint subsets of X .The 
set A1 is called the set of members of A and A2 is  the set of nonmembers of 
A. 
 
Definition 2.2[2] Let X be a nonempty set, a ∈ X an element of X and let                
A = (A1, A2) be an intuitionistic subset of X. The intuitionistic set a~ defined 
by a~ = ({a}, {a}C) is called an intuitionistic point in X. The intuitionistic point 
a~ is said to be contained in A(that is, a~∈ A) if and only if a ∈ A1. 
 
Definition 2.3[3] An intuitionistic topology on a nonempty set X is a family τ 
of intuitionistic sets in X containing  φ~ = (φ, X ), X~ = (X, φ) and closed under 
finite infima and arbitrary suprema. Then the pair (X, τ) is called an 
intuitionistic topological space. Every member of τ is known as an 
intuitionistic open set in X. The complement Ac of an intuitionistic open set A 
is called  intuitionistic closed. The set of all intuitionistic open sets and 
intuitionistic closed sets of (X, τ) is denoted by O(X, τ) and C(X, τ) 
respectively.  
 
Definition 2.4[7] Let X be a nonempty set and let A be an intuitionistic subset 
of X. Then the  closure  of  A is defined by cl (A) = I { K / K is an 
intuitionistic closed set of X and A ⊆ K}. 
 
Definition 2.5[7] Let X be a nonempty set and let A be an intuitionistic subset 
of X. Then the interior  of  A is defined by int (A) =  U { K / K is an 
intuitionistic open set of X and K ⊆ A}. 
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Definition 2.6[2] Let f: X → Y be a function. If A = (A1, A2) is an 
intuitionistic subset of X, then the image of A under f, denoted by f(A), is an 
intuitionistic subset of Y defined by  f(A) = (f(A1), f_(A2)), where                       
f_(A2) = (f((A2)c))c . 
 
Definition 2.7[2] Let f: X → Y be a function. If A = (A1, A2) is an 
intuitionistic subset of Y, then the preimage of A under f, denoted by f 1− (A), 
is an intuitionistic subset of X defined by   f 1−  (A) = (f 1−  (A1), f 1−  (A2)). 
 
Definition 2.8[3 ]  A function f : X →  Y is said to be intuitionistic 
open(intuitionistic closed) if  for every intuitionistic open(intuitionistic closed) 
set U of X, f(U) is intuitionistic open (intuitionistic closed) inY. 
 
Definition 2.9[7] An intuitionistic topological space (X, τ ) is said to  be 
intuitionistic connected if X~  cannot be expressed as the union of two 
nonempty disjoint intuitionistic open subsets of X. 
 
Definition  2.10[1] An intuitionistic topological space (X,τ ) is said to be: 
(i) i)(T2 if and only if for every x, y∈  X (x ≠ y) there exist U,V τ∈  such that   

     x~ ∈  U , y~ ∈  V and U IV = φ~ . 
(ii) T1(vii) if and only if for every x∈  X,  x~ is closed. 
(iii) T1(i) if and only if for every x, y ∈  X ( x ≠ y ) there exist U,V ∈  τ  such   
       that  x~ ∈  U , y~  ∉  U  and y~ ∈  V,   x~ ∉  V.  
 
 
3. Intuitionistic α-continuous functions, where α ∈ {totally, 
strongly, contra}  
 
Definition 3.1  A function f: X → Y is said to be:  

(i) intuitionistic totally continuous (briefly, i.t.c.) if the inverse image of 
every intuitionistic open set of Y is intuitionistic clopen (that is, 
intuitionistic open and intuitionistic closed)    in X. 

(ii)  intuitionistic strongly continuous (briefly, i.s.c.) if the inverse image  
of every intuitionistic subset of Y is intuitionistic clopen in X. 

(iii) intuitionistic contra-continuous (briefly, i.c.c.) if the inverse image of 
every intuitionistic open set of Y is  intuitionistic closed  in X. 
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(iv) intuitionistic continuous[7] if the inverse image of every intuitionistic 
open set of Y is intuitionistic open in X. 

 It is clear that every i.s.c. function is i.t.c.. But the reverse implication 
is not always true  as it  can be seen from the following example. 
 
Example 3.1 Let X={a,b}, τ  = { φ~ , Χ~ , ({a},{b}), ({b},{a}), (φ ,{b}), 

({b},φ )} and σ  = {φ~ ,Χ~ , ({a},{b}), ({b}, {a})}. Then the function               
f: (X,τ ) → (X,σ) defined by f(a) = b, f(b) = a is i.t.c. but not i.s.c.. 
 
Theorem 3.1 Every i.t.c. function into a )vii(T1 space is i.s.c.. 
 
Proof:  The proof  follows from the fact that every intuitionistic points are 
closed in a T1 (vii) space[5] 
 
Theorem 3.2 If f is an i.t.c. function from an intuitionistic connected space X 
onto any intuitionistic topological space Y, then Y is an indiscrete space. 
 
Proof:  Let Y be not an indiscrete intuitionistic topological space. Let A be a 
proper intuitionistic open set of Y. Then f 1− (A) is a proper intuitionistic 
clopen set of X, which is a contradiction to the fact that X is an intuitionistic 
connected space. Hence Y is an indiscrete intuitionistic topological space. 
 
Theorem 3.3 Let f: X → Y be an i.t.c. injection. If Y is 1T (i), then X is 2T (i). 
 
Proof: Let x~  and  y~  be two distinct intuitionistic points of X. Then                     
f( x~ ) ≠ f( y~ ). Since Y is T1 (i), there exists an intuitionistic open set U 

containing f( x~ ) but not f( y~ ). Then x~ ∈  f 1− (U) and y~  ∉  f 1− (U). Since f is 

i.t.c., f 1− (U) is intuitionistic clopen of X. Also, x~ ∈  f 1−  (U) and                          

y~ ∈   (f 1− (U))c. Hence X is T2(i). 
 
Remark 3.1 Every i.s.c. function is i.c.c.. But the inverse implication is not 
always true in general. 
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Example 3.2  Let X = {a,b}, Y= {c,d}, τ  = {φ~ , X~ , (φ ,{a}), ({b},{a})} and                                   

σ  = {φ~ , Y~ , ({c},{d}), ({c},φ )}. Then the function f: (X, τ ) →  (Y,σ)  
defined by f(a) = c,  f(b) = d is i.c.c. but not i.s.c.. 
 
Definition 3.2  Let (X, τ ) be an intuitionistic topological space. Two 
intuitionistic subsets A and B of X are said to be intuitionistic separated if and 
only if A I cl(B) = φ~ and  cl(A) I B  = φ~ . 
 
Example 3.3  Let (X, τ ) as in Example 3.1. Then ({a}, {b}) and (φ , {a}) are  
intuitionistic separated subsets of (X, τ ) . 
 
Definition 3.3  Let (X, τ ) be an intuitionistic topological space. Then the set 
of all points y~ in X such that x~  and y~ cannot be separated by an intuitionistic 
separation of X is said to be the intuitionistic quasi component of X. 
 
Theorem 3.4 Let f: X→  Y be an i.t.c. function from  (X, τ )  into a 1T (vii) 
space Y. Then f is constant on each intuitionistic quasi component of X. 
 
Proof: Let x~ and y~  be two points of X that lie in the same intuitionistic quasi 

component of X. Assume that f( x~ ) =  α~ ≠ β~  = f( y~ ). Since Y is T1(vii), α~  is 

intuitionistic closed in Y;  hence (α~ ) c is an intuitionistic open set. Since f is 

i.t.c., f 1− (α~  ) and f 1− ((α~ )c) are disjoint intuitionistic clopen sets of X. 

Further, x~ ∈  f 1− (α~ ) and y~ ∈  f 1− ((α~ )c),  which is a contradiction to the fact 
that  y~  belongs to the intuitionistic quasi component of x~ . Hence f is 
constant. 
 
Theorem 3.5 For a function f: (X,τ) → (Y, σ) the following statements are 
equivalent: 
(i) f is i.t.c. . 
(ii) f 1−  (V) is intuitionistic clopen in X for every  V ∈ O(Y,σ). 

(iii) f 1− (V) is intuitionistic clopen in X for every V ∈ C(Y,σ). 

(iv)f 1−  (V) is intuitionistic clopen in X for every intuitionistic clopen set V           
     of  Y. 
 
Proof: Obvious. 
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Definition 3.4 Let A be an intuitionistic subset of an intuitionistic topological 
space (X, τ ). The set I {U ∈  τ  /A ⊂  U} is called the intuitionistic kernel of 
A and is denoted by ker(A). 
 
Lemma 3.1  The following properties hold for intuitionistic sets A, B of an 
intuitionistic topological space (X, τ ): 
(i) A I F ≠  φ~ if x~ ∈  ker(A) for any  F ∈ C(X, τ ) containing x~ .  
(ii) A⊂  ker(A) and A= ker(A) if and only if A ∈ O(X, τ ). 
(iii) If A⊂  B, then ker(A) ⊂Ker(B). 
 
Proof:  Obvious. 
 
Theorem 3.6 The following statements are equivalent for a function                  
f: (X,τ) → (Y, σ): 
(i) f is i.t.c..  
(ii) For every  F ∈ C(Y,σ), f 1− (F) ∈  O(X, τ ). 
(iii) For each intuitionistic point x~  and each F ∈ C(Y,σ) containing f( x~ ),     
       there  exists  V∈O(X,τ) such that f(U) ⊂   F. 
(iv) f(cl(A)) ⊂   ker(f(A)) for every intuitionistic set A of X. 
(v) cl(f 1− (B)) ⊂ f 1− (ker B) for every intuitionistic set B of Y. 
 
Proof: (i) ⇒ (ii)  and  (ii) ⇒ (iii) are obvious. (iii) ⇒ (ii): Let F be any 

intuitionistic closed subset of Y and x~ ∈  f 1− (F). Then f( x~ )∈F and there 

exists U∈O(X, τ) containing x~  such that f(U) ⊂ F. Hence,  f 1− (F) = U { U / 

x~  ∈  f 1− (F)}  is intuitionistic open in X. 
 (ii)⇒  (iv): Let A be any intuitionistic subset of X. Suppose that y~  ∉  
ker(f(A)). Then by Lemma 3.1, there exists F ∈  C (Y, y~ ) such that                  

f(A) I  F = φ~ . Thus, A I  f 1− (F) = φ~ and cl(A) I f 1− (F) = φ~ . Hence           

f(cl(A)) I  F = φ~ and y~ ∉f(cl(A)).Thus, f(cl(A))⊆   ker(f(A)).  

(iv)⇒  (v): Let B be any intuitionistic subset of Y. By (iv), f(cl(f 1− (B)) ⊂   

ker(f(f 1− (B))) ⊂  ker(B);  hence cl((f 1− (B)) ⊂   f 1− (ker(B)).  
(v)⇒  (i):  Let V be any intuitionistic open subset of Y. Then by Lemma 3.1, 

cl((f 1− (V)) ⊂ f 1− (ker(V)) = f 1− (V). Hence cl(f 1− (V))= f 1− (V). Therefore, 

f 1− (V) is intuitionistic closed in X; hence f is i.c.c.. 
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Theorem 3.7 Let f: (X,τ) → (Y, σ)  be a function. Then the following 
statements are equivalent:  
(i) f is intuitionistic continuous. 
(ii) For each intuitionistic point  x~  in X and each V ∈O(Y,σ) with f( x~ )∈  V,   
      there exists U ∈ O(X,τ) such that x~ ∈ U and f(U) ⊂  V. 
 
Proof:  Obvious. 
 
Definition 3.5  An intuitionistic toplogical space (X, τ) is said to be  
intuitionistic regular  if for every intuitionistic point x~  of X and an 
intuitionistic closed set F ⊂ X such that x~ ⊄ F, there exist disjoint intuitionistic 
open sets G1, G2 of X such that x~ ∈G1, F⊂ G2. 
 
Theorem 3.8  An intuitionistic tological space (X, τ) is intuitionistic regular if 
and only if for every intuitionistic point x~ of X and every intuitionistic open set 
N of x~ , there exists an intuitionistic open set M of x~  such that cl (M) ⊂ N. 
 
Proof: Follows from the definition. 
 
Theorem 3.9 If a function f: (X, τ) → (Y, σ)  is i.c.c. and Y is intuitionistic 
regular, then f is intutionistic continuous. 
 
Proof:  Let x~  be an intutionistic point of X and V an intutionistic open set of 
Y containing f( x~ ). Since Y is  intuitionistic regular, there exists an 
intuitionistic open set W in Y containing f( x~ ) such that cl(W) ⊂ V. Since f is 
i.c.c., by Theorem 3.6, there exists U ∈ O(X,τ) containing x~  such that                   
f(U) ⊂ cl(W). Then f(U) ⊂ cl(W) ⊂ V. Hence, by Theorem 3.7, f is 
intuitionistic continuous.  
 
Theorem 3.10 Let f : X → Y be  surjective intuitionistic continuous and 
intuitionistic open function and g:Y→Z be  any function. Then go f : X → Z is 
i.c.c. if and only if g is i.c.c.. 
 
Proof: Let F be an intuitionistic closed subset of Z. As g is i.c.c., 1−g (F) ∈ 

O(Y,σ). Since f is intuitionistic continuous, f 1− ( 1−g  (F))∈ O(X,τ). Hence,                

(g o  f) 1− (F) ∈ O(X,τ). Thus, g o  f is i.c.c.. Conversely, let go f: X → Z be 
i.c.c.. Let F be an intuitionistic closed subset of Z. Then (go f) 1− (F)∈ O(X,τ).  
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Hence, f 1− ( 1−g (F)) ∈ O(X,τ). Since f is intuitionistic open, f(f 1− ( 1−g (F) ∈ 

O(Y,σ).  Hence, 1−g (F) ∈ O(Y,σ). Thus, g is i.c.c.. 
 
Theorem 3.11 If f: X → Y is an i.c.c. function and g: Y → Z is an 
intuitionistic continuous function, then g o  f : X → Z is i.c.c.. 
 
Proof: Obvious. 
 
Theorem 3.12 An i.c.c. image of an intuitionistic connected space is 
intuitionistic connected. 
 
Proof:  Proof follows from their respective definitions. 
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