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ABSTRACT 

The purpose of this article is to introduce and study the concept of intuitionistic  �̂�-continuous functions in 

intuitionistic topological spaces. We investigate the fundamental properties of these functions and examine 

their relationships with other existing types of intuitionistic continuous functions. Our findings provide new 

insights into the structure and behavior of intuitionistic continuity, contributing to a broader understanding of 

intuitionistic topological spaces. 
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INTRODUCTION 

The concept of intuitionistic sets in topological spaces was first introduced by Coker [2] in 1996. He also 

introduced the concept of  intuitionistic points and investigated some fundamental properties of closed sets in 

intuitionistic topological spaces. The concept of intuitionistic continuity plays a major role in Intuitionistic 

Topology. In 2009, Younis Yaseen, J. and Asmaa Raouf, G.[5] introduced the concepts of Generalization Closed 

Sets and  Generalized Continuity  on  Intuitionistic  Topological  Spaces. In 2012,  Duraisamy, C. and  

Dhavamani, M. [9] introduced the notion of intuitionistic non-continuous functions in Intuitionistic Topological 

Spaces.  

In this article, we define a new function, namely intuitionistic �̂�- continuous in intuitionistic topological spaces 

and discuss its properties. The following definitions and results are essential to proceed further. 

 

2 PRELIMINARIES 

Definition 2.1 [2]: Let  ℳ be a non-empty set. An  intuitionistic  set ( shortly 𝕿𝑺 ) 𝒜 is an   object having the 

form 𝒜 = < ℳ, 𝒜1, 𝒜2>  Where 𝒜1, 𝒜2 are subsets of ℳ satisfying 𝒜1 ∩ 𝒜2                            = 𝜑. The set 

𝒜1 called the set of members of 𝒜, while 𝒜2 is  called set of nonmembers of 𝒜. 

Definition 2.2 [2]: An intuitionistic topology (shortly  𝕿𝝉 ) on a non-empty set ℳ is a family 𝔗𝜏 of  𝔗S in ℳ 

satisfying following axioms. 

1) �̃�, ℳ̃  ∈  𝔗𝜏 
2) 𝐺1 ∩ 𝐺2  ∈  𝔗𝜏, for any 𝐺1, 𝐺2  ∈  𝔗𝜏 
c.          ∪ 𝐺𝑖  ∈  𝔗𝜏  for any arbitrary family {𝐺𝑖  ∶ 𝑖 ∈ J}  ⊆ 𝔗𝜏. 

Here the pair (ℳ, 𝔗𝜏) is called an Intuitionistic Topological Space ( shortly 𝕿𝑻𝓢 (𝓜, 𝕿𝝉) ) and any 𝔗𝑆 is 

called an Intuitionistic Open Set (shortly 𝕿𝑶𝑺) in ℳ. The complement 𝒜𝐶 of  𝕿𝑶𝑺  is called an Intuitionistic 

Closed Set ( shortly 𝕿𝑪𝑺) in ℳ. 

Definition 2.3 [2]: Let (ℳ, 𝔗𝜏1), (𝕐,  𝔗𝜏2) be two nonempty sets and   𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)   be a 

function. 

(a) If 𝔅 = < 𝕐, 𝔅1, 𝔅2
> is a 𝔗𝑆 in 𝕐, then  the  preimage of 𝔅 under 𝔉, denoted by  𝔉−1(𝔅) is the 𝔗𝑆 

in ℳ defined by  𝔉−1(𝔅) = < ℳ,  𝔉−1(𝔅1), 𝔉−1(𝔅2) >.   

(b) If 𝒜 = < ℳ, 𝒜1, 𝒜2
> is  𝔗𝑆 in ℳ, then the image of 𝒜 under 𝔉,  denoted  by  𝔉(𝒜),  is  the 𝔗𝑆 

in 𝕐 defined by 𝔉(𝒜) = < 𝕐, 𝔉(𝒜1), 𝔉 − (𝒜2) >, where 𝔉 − (𝒜2)      = ( 𝔉 ((𝒜2)𝑐))𝑐  . 
Corollary 2.4 [2]: Let 𝒜, 𝒜𝑖(𝑖 ∈ 𝐽 ) be 𝔗𝑆 in ℳ and 𝔅, 𝔅𝑗 (𝑗 ∈  𝐾) be 𝔗𝑆 in 𝕐 and     𝔉 ∶ (ℳ, 𝔗𝜏1) →

(𝕐,  𝔗𝜏2) be a function. Then      

a.   𝒜1 ⊆ 𝒜2  ⇒ 𝔉(𝒜1) ⊆ 𝔉(𝒜2)  

b.     𝔅1 ⊆ 𝔅2  ⇒ 𝔉−1(𝔅1) ⊆  𝔉−1(𝔅2) 

c. 𝒜 ⊆ 𝔉−1( 𝔉 ( 𝒜))  and if  𝔉 is injective, then 𝒜 =  𝔉−1( 𝔉 (𝒜) ). 

d. 𝔉 (𝔉−1(𝔅)) ⊆ 𝔅  and if  𝔉  is surjective, then 𝔉 (𝔉−1 (𝔅)) =  𝔅. 
e. 𝔉−1(∪ 𝔅𝑗) = ∪ 𝔉−1(𝔅𝑗) 

f. 𝔉−1(∩ 𝔅𝑗) = ∩ 𝔉−1(𝔅𝑗) 

g. 𝔉 (∪ 𝒜𝑖)  = ∪  𝔉(𝒜𝑖) 

h. 𝔉 (∩ 𝒜𝑖) ⊆  ∩  𝔉(𝒜𝑖), and if 𝔉 is injective, then  𝔉(∩ 𝒜𝑖) = ∩  𝔉(𝒜𝑖)  

i. 𝔉−1(�̃�) =  ℳ̃ 

j. 𝔉−1(�̃�) =  φ̃ 

k. 𝔉(ℳ̃) =  �̃�, if  𝔉 is onto  

l. 𝔉(�̃�) =  �̃� 

m. If  𝔉 is onto, then  𝔉(𝒜)̅̅ ̅̅ ̅̅ ̅  ⊆   𝔉(�̅�) and if, furthermore, 𝔉 is 1-1, we have    𝔉(𝒜)̅̅ ̅̅ ̅̅ ̅ =  𝔉(�̅�). 

n. 𝔉−1(�̅�) =  𝔉−1(𝔅)̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

o. 𝔅1 ⊏ 𝔅2  ⇒  𝔉−1( 𝔅1) ⊏ 𝔉−1( 𝔅2).      

Definition 2.5[2]: Let (ℳ, 𝔗𝜏1) and (𝕐,  𝔗𝜏2) be two 𝔗𝑇𝒮 and let         𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2) be a function. 

Then 𝔉 is said to be an intuitionistic continuous  shortly 𝕿- continuous )  if  the inverse image of every 

intuitionistic set of  𝕐  is intuitionistic set of  ℳ. 
Definition 2.6 [8]: Let (ℳ, 𝔗𝜏1) and (𝕐,  𝔗𝜏2) be two 𝔗𝑇𝒮 and let      𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)  be called an 

intuitionistic semi closed continuous ( shortly 𝕿𝒔 -𝑪𝑺 continuous ) if for every intuitionistic closed set 𝑉 of 

𝕐, 𝔉−1(𝑉) is 𝔗-semi closed in ℳ. Definition 2.7 [5]:  Let (ℳ, 𝔗𝜏1) and (𝕐,  𝔗𝜏2) be two 𝔗𝑇𝒮 and let                                                                

𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2) be called an intuitionistic 𝒈- continuous (shortly  𝕿𝒈- continuous )  if for every 

intuitionistic closed set 𝑉 of 𝕐,  𝔉−1(𝑉) is  𝔗𝑔- closed in ℳ . 
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Definition 2.8[5]:  Let (ℳ, 𝔗𝜏1) and (𝕐,  𝔗𝜏2) be two 𝔗𝑇𝒮 and let  𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2) be called an 

intuitionistic 𝒔𝒈- continuous (shortly  𝕿𝒔𝒈- continuous ) if for every intuitionistic closed set 𝑉 of 𝕐, 𝔉−1(𝑉) 

is 𝔗𝑠𝑔- closed in ℳ.  
Definition 2.9[6]: Let (ℳ, 𝔗𝜏1) and (𝕐,  𝔗𝜏2) be two 𝔗𝑇𝒮 and let      𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2) be called an 

intuitionistic 𝜶- continuous ( shortly 𝕿𝜶- continuous )  if for every intuitionistic closed set 𝑉 of 𝕐,  𝔉−1(𝑉) 

is 𝔗α- closed in ℳ. 
Definition 2.10[5]:  Let (ℳ, 𝔗𝜏1) and (𝕐,  𝔗𝜏2) be two 𝔗𝑇𝒮 and let      𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2) be called an 

intuitionistic 𝒈𝒑- continuous if for every intuitionistic closed set  𝑉  of  𝕐,   𝔉−1(𝑉)  is  𝔗𝑔𝑝- closed  in  ℳ 

.  

Definition 2.11[5]:  Let (ℳ, 𝔗𝜏1) and (𝕐,  𝔗𝜏2) be two 𝔗𝑇𝒮 and let 𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2) be called an 

intuitionistic 𝒘- continuous (shortly 𝕿𝒘- continuous)   if for every intuitionistic closed set 𝑉 of 𝕐,   𝔉−1(𝑉) 

is 𝔗𝑤- closed in ℳ. 

3. INTUITIONISTIC  �̂�-CONTINUOUS FUNCTIONS 

Definition 3.1: Let (ℳ, 𝔗𝜏1), (𝕐,  𝔗𝜏2) be two 𝔗𝑇𝒮. Let 𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2) be a function. Then 𝔉 is 

said to be an intuitionistic �̂�-continuous function (shortly        𝕿�̂�-continuous), if the inverse image of every 

intuitionistic closed set in 𝕐 is  𝔗�̂�-closed in ℳ.  

Example 3.2:Let ℳ = {𝑘, 𝑔} with the family 𝔗𝜏1 = {�̃�, ℳ̃, < ℳ, {𝑘}, 𝜑 >, < ℳ, {𝑘}, {𝑔} >}.𝔗�̂�-

𝐶𝑆    (ℳ, 𝔗𝜏1)  =  { �̃�,   ℳ̃, < ℳ, 𝜑, {𝑔} >,   < ℳ, {𝑔}, 𝜑 >,     < ℳ, {𝑘}, {𝑔} >,                             <
ℳ, 𝜑, {𝑘} >,   < ℳ, 𝜑, 𝜑 >}.Let  𝕐  =  {𝑎, 𝑏}  with  𝔗𝜏2   =  {�̃�, �̃�, < 𝕐, {𝑏}, 𝜑 >,  < 𝕐, 𝜑, {𝑎} >}.Define 𝔉 ∶
(ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)  as  𝔉(𝑘)  =  𝑎 , 𝔉(𝑔) =  𝑏 .Then    𝔉−1(< 𝕐, {𝑏}, 𝜑 >) =  < ℳ, {𝑔}, 𝜑 >
,  𝔉−1(< 𝕐, 𝜑, {𝑎} >) =  < ℳ, 𝜑, {𝑘} >  and 𝔉−1(𝕐)       =  ℳ. Hence inverse image of every intuitionistic 

closed set in 𝕐 is 𝔗�̂�-closed in ℳ. Hence 𝔉  is  𝔗�̂�- continuous function. 

Theorem 3.3: Every  𝔗- continuous function is  𝔗�̂�- continuous but not conversely. 

Proof:  Let  𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)  be  𝔗- continuous. Let  𝒜  be  a  𝔗- closed set in  𝕐. Then  𝔉−1(𝒜) is 

𝔗- closed in ℳ. But every 𝔗- closed set is 𝔗�̂�-closed set. Therefore, 𝔉−1(𝒜)  is              𝔗�̂�-closed in ℳ. 

Hence 𝔉  is  𝔗�̂�- continuous.  

Example 3.4: Let  ℳ = {𝑘, 𝑙 } with 𝔗𝜏1 = {�̃�, ℳ̃, 𝒜1, 𝒜2} where 𝒜1  = < ℳ, 𝜑, {𝑘} >,     𝒜2 = <
ℳ, {𝑙}, 𝜑 >. 𝔗�̂�-  𝐶𝑆  (ℳ, 𝔗𝜏1) =  { �̃�, ℳ̃, < ℳ, {𝑙}, 𝜑 >, < ℳ, 𝜑, {𝑙} >, < ℳ, {𝑙}, {𝑘} >}. 𝔗�̂�-

 𝐶𝑆 (ℳ, 𝔗𝜏1) =  { �̃�, ℳ̃ , < ℳ, 𝜑, 𝜑 >, < ℳ, 𝜑, {𝑙} >, < ℳ, {𝑙}, 𝜑 >}. Let 𝕐 = {𝑎, 𝑏} with 𝔗𝜏2 ={ �̃�, �̃�, <
𝕐, {𝑏}, {𝑎} >, < 𝕐, 𝜑, {𝑎} >}. 𝔗-𝐶𝑆   (𝕐,  𝔗𝜏2) =  { �̃�, �̃�, < 𝕐, {𝑎}, 𝜑 >, < 𝕐, {𝑎}, {𝑏} >}.  Define  𝔉 ∶
(ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)  as  𝔉(𝑘)  = 𝑏, 𝔉(𝑙)  = 𝑎. Here 𝔉 is not  𝔗- continuous, since  𝔉−1 (< 𝕐, {𝑎}, {𝑏} >) 

= < ℳ, {𝑙}, {𝑘} > is not 𝔗-closed in (ℳ, 𝔗𝜏1).   

Theorem 3.5: Every 𝔗𝑔- continuous function is 𝔗�̂�-continuous but not conversely.    Proof: Let  𝔉 ∶
(ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)  be  𝔗𝑔- continuous. Let  𝒜  be  𝔗- closed set of 𝕐. Then  𝔉−1(𝒜) is 𝔗𝑔- closed in  

ℳ. But every 𝔗𝑔- closed set is 𝔗�̂�-closed set. Therefore,  𝔉−1(𝒜) is 𝔗�̂�-closed in ℳ. Hence 𝔉 is  𝔗�̂�- 

continuous. 

Example 3.6: Let ℳ = {𝑎, 𝑏, 𝑐} with 𝔗𝜏1 = {�̃�, ℳ̃, 𝒜1, 𝒜2, 𝒜3, 𝒜4, 𝒜5, 𝒜6} where 𝒜1                     = <

ℳ, 𝜑, 𝜑 >, 𝒜2 = < ℳ, 𝜑, {𝑎} >, 𝒜3 = < ℳ, 𝜑, {𝑐} >,  𝒜4 = < ℳ, {𝑏}, 𝜑 >, 𝒜5      = < ℳ, 𝜑, {𝑎, 𝑐} >, 
𝒜6 = < ℳ, {𝑏}, {𝑎} >. 𝔗�̂�-𝐶𝑆 (ℳ, 𝔗𝜏1)   =  { �̃�, ℳ̃, < ℳ, 𝜑, 𝜑 >,                < ℳ, 𝜑, {𝑎} >,   < ℳ, 𝜑, {𝑐} >
,   < ℳ, {𝑏}, 𝜑 >,    < ℳ, {𝑏}, {𝑐} >,   < ℳ, {𝑏}, {𝑎} >, < ℳ, {𝑎, 𝑏}, {𝑐} >, < ℳ, {𝑏, 𝑐}, {𝑎} >, <
ℳ, {𝑏}, {𝑎, 𝑐} > , < ℳ, {𝑎, 𝑏}, 𝜑 >, < ℳ, {𝑏, 𝑐}, 𝜑 >,      < ℳ, 𝜑, {𝑎, 𝑐} >} . 𝔗𝑔- 𝐶𝑆 (ℳ, 𝔗𝜏1) =  { �̃�, ℳ̃ , <
ℳ, 𝜑, 𝜑 >, < ℳ, 𝜑, {𝑎} >, < ℳ, 𝜑, {𝑐} >, < ℳ, {𝑏}, 𝜑 >, < ℳ, {𝑏}, {𝑐} >, < ℳ, {𝑏}, {𝑎} >, <
ℳ, 𝜑, {𝑎, 𝑐} >, < ℳ, {𝑎, 𝑏}, 𝜑 >} . Let 𝕐 = {𝑝, 𝑦, 𝑢} with 𝔗𝜏2 = { �̃�, �̃�, < 𝕐, 𝜑, {𝑦, 𝑢} >, < 𝕐, {𝑝, 𝑢}, 𝜑 >}. 

𝔗- 𝐶𝑆 (𝕐,  𝔗𝜏2) =   { �̃�,    �̃�, < 𝕐, {𝑦, 𝑢}, 𝜑 >, < 𝕐, 𝜑, {𝑝, 𝑢} >}.  Define 𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)  as  𝔉(𝑎)  

=  𝑝, 𝔉(𝑏)  = 𝑦, 𝔉(𝑐)  =  𝑢. Here 𝔉−1 (< 𝕐, {𝑦, 𝑢}, 𝜑 >) = < ℳ, {𝑏, 𝑐}, 𝜑 > is not 𝔗𝑔-closed in (ℳ, 𝔗𝜏1).   

Theorem 3.7: Every 𝔗𝑠- continuous function is 𝔗�̂�-continuous but not conversely.  

Proof: Let  𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)  be  𝔗𝑠- continuous. Let  𝒜  be  𝔗- closed set in 𝕐. Then  𝔉−1(𝒜) is 

𝔗𝑠- closed in ℳ. Since every 𝔗𝑠- closed set is 𝔗�̂�-closed set, 𝔉−1(𝒜) is 𝔗�̂�-closed in ℳ. Hence 𝔉 is 𝔗�̂�- 

continuous.  

Example 3.8: Let ℳ = { 𝔣, 𝔮} with 𝔗𝜏1 = { �̃�, ℳ̃, L1, L2, L3, L4 } where L1 = < ℳ, 𝜑, 𝜑 >, L2 = <

ℳ, {𝔣}, 𝜑 >, L3 = < ℳ, 𝜑, {𝔮} >, L4 = < ℳ, {𝔣}, {𝔮} >. 𝔗�̂�-𝐶𝑆 (ℳ, 𝔗𝜏1)  = { �̃�, ℳ̃, < ℳ, 𝜑, 𝜑 >, <
ℳ, {𝔣}, 𝜑 >, < ℳ, {𝔮}, 𝜑 >, < ℳ, {𝔮}, {𝔣} >}. 𝔗𝑠- 𝐶𝑆 (ℳ, 𝔗𝜏1) =  { �̃�, ℳ̃, < ℳ, 𝜑, 𝜑 >} .Let 𝕐 = { 𝔣, 𝔮} 

with 𝔗𝜏2  =  { �̃�, �̃�, < 𝕐, 𝜑, 𝜑 >,< 𝕐, 𝜑, {𝔮} >} . 𝔗- 𝐶𝑆 (𝕐,  𝔗𝜏2) =  { �̃�,  �̃�, < 𝕐, 𝜑, 𝜑 >, < 𝕐, {𝔮}, 𝜑 >}.  

Define   𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)  as   𝔉(𝔣)  =  𝔮, 𝔉(𝔮)  = 𝔣. Here 𝔉−1 (< 𝕐, {𝔮}, 𝜑 >) =  <  ℳ, {𝔣}, 𝜑 >  is 

not  𝔗𝑠-closed in (ℳ, 𝔗𝜏1).  
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Theorem 3.9: Every 𝔗𝑠𝑔- continuous function is 𝔗�̂�-continuous but not     conversely.  

Proof: Let  𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)  be  𝔗𝑠𝑔- continuous. Let  𝒜  be 𝔗- closed set in  𝕐. Then  𝔉−1(𝒜) is 

𝔗𝑠𝑔- closed in ℳ. Since every 𝔗𝑠𝑔- closed set is 𝔗�̂�-closed set, 𝔉−1(𝒜) is               𝔗�̂�-closed in ℳ. Hence 

𝔉 is 𝔗�̂�- continuous. 

Example 3.10: Let ℳ = {𝒾, 𝒿, 𝓀} with 𝔗𝜏1 = {�̃�, ℳ̃, C1, C2, C3, C4, C5} where    C1 = < ℳ, 𝜑, 𝜑 >, C2 = <

ℳ, 𝜑, {𝒾} >, C3 = < ℳ, 𝜑, {𝓀} >, C4 = < ℳ, {𝒿}, 𝜑 >,      C5 = < ℳ, 𝜑, {𝒾, 𝓀} >. 𝔗�̂�-𝐶𝑆 (ℳ, 𝔗𝜏1)  =  
{ �̃�,   ℳ̃,  < ℳ, 𝜑, 𝜑 >, < ℳ, 𝜑, {𝒾} >, < ℳ, 𝜑, {𝓀} >,  < ℳ, {𝒿}, 𝜑 >,    < ℳ, {𝒿}, {𝓀} >,  < ℳ, {𝒿}, {𝒾} >,  
< ℳ, {𝒾, 𝒿}, {𝓀} >,   < ℳ, {𝒿, 𝓀}, {𝒾} >, < ℳ, {𝒿}, {𝒾, 𝓀} >, < ℳ, {𝒾, 𝒿}, 𝜑 >, < ℳ, {𝒿, 𝓀}, 𝜑 >, <
ℳ, 𝜑, {𝒾, 𝓀} >} . 𝔗𝑠𝑔- 𝐶𝑆 (ℳ, 𝔗𝜏1)  =  { �̃�, ℳ̃ , < ℳ, 𝜑, 𝜑 >, < ℳ, 𝜑, {𝒾} >, < ℳ, 𝜑, {𝓀} >, <
ℳ, {𝒿}, 𝜑 >,  < ℳ, {𝒿}, {𝓀} >,  < ℳ, {𝒿}, {𝒾} >,  < ℳ, 𝜑, {𝒾, 𝓀} >, < ℳ, {𝒾, 𝒿}, 𝜑 >} . Let  𝕐 = {ℓ, 𝓂, 𝓃} 

with 𝔗𝜏2  = { �̃�,   �̃�,   < 𝕐, 𝜑, {𝓂, 𝓃} >, < 𝕐, {ℓ, 𝓃}, 𝜑 >}. 𝔗- 𝐶𝑆 (𝕐,  𝔗𝜏2) = { �̃�,   �̃�,                        <
𝕐, {𝓂, 𝓃}, 𝜑 >, < 𝕐, 𝜑, {ℓ, 𝓃} >}.  Define  𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)  as  𝔉(𝒾)  = ℓ, 𝔉(𝒿)  = 𝓂, 𝔉(𝓀)  =  𝓃. 

Here 𝔉−1 (< 𝕐, {𝓂, 𝓃}, 𝜑 >) = < ℳ, {𝒿, 𝓀}, 𝜑 > is not 𝔗𝑠𝑔-closed in (ℳ, 𝔗𝜏1). 

Theorem 3.11: Every 𝔗𝛼- continuous function is 𝔗�̂�-continuous but not conversely.  

Proof: Let  𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)  be  𝔗𝛼- continuous. Let  𝒜  be 𝔗- closed set in 𝕐. Then 𝔉−1(𝒜) is 

𝔗𝛼- closed in ℳ. Since every 𝔗𝛼- closed set is 𝔗�̂�-closed set, 𝔉−1(𝒜) is                   𝔗�̂�-closed in ℳ. Hence 

𝔉 is 𝔗�̂�- continuous.  

Example 3.12: Let  ℳ = {𝔵, 𝔴, 𝔶 } with the family 𝔗𝜏1 = {�̃�, ℳ̃, < ℳ, 𝜑, {𝔵} >,     < ℳ, {𝔴}, {𝔵} >, <
ℳ, 𝜑, 𝜑 >,   < ℳ, 𝜑, {𝔶} >, < ℳ, {𝔴}, 𝜑 >,  < ℳ, 𝜑, {𝔵, 𝔶} >}. 𝔗�̂�𝐶𝑆 (ℳ, 𝔗𝜏1) = {�̃�, ℳ̃, < ℳ, 𝜑, 𝜑 >, <
ℳ, 𝜑, {𝔵} >,  < ℳ, 𝜑, {𝔶} >, < ℳ, {𝔴}, 𝜑 >,     < ℳ, {𝔴}, {𝔶} >, < ℳ, {𝔴}, {𝔵} >,  < ℳ, {𝔶, {𝔵, 𝔴}} >, <

ℳ, {𝔴, }, {𝔵, 𝔶} >, < ℳ, {𝔵, 𝔴}, 𝜑 >, < ℳ, {𝔴, 𝔶}, 𝜑 >, < ℳ, 𝜑, {𝔵, 𝔶} > .   𝔗𝛼-𝐶𝑆 (ℳ, 𝔗𝜏1) = { �̃�,   ℳ̃,    <
ℳ, 𝜑, 𝜑 >,   < ℳ, 𝜑, {𝔵} >,  < ℳ, 𝜑, {𝔶} >,  < ℳ, {𝔴}, 𝜑 >,  < ℳ, {𝔴}, {𝔶} >, < ℳ, {𝔴}, {𝔵} >, <
ℳ, {𝔶}, {𝔵} >, < ℳ, {𝔵, 𝔴}, {𝔶} >, < ℳ, {𝔴, }, {𝔵, 𝔶} >, < ℳ, {𝔴, 𝔶}, {𝔵} >, < ℳ, {𝔵, 𝔴}, 𝜑 >, < ℳ, 𝜑, {𝔵, 𝔶} >
,  < ℳ, 𝜑, {𝔵, 𝔴} >, < ℳ, {𝔴, 𝔶}, 𝜑 >, < ℳ, 𝜑, {𝔴, 𝔶} >}. Let 𝕐 = { 𝓈, 𝓉, 𝓊 } with 𝔗𝜏2 = {�̃�, �̃�, <
𝕐, {𝓉, 𝓊}, {𝓈} > < 𝕐, {𝓊}, {𝓈, 𝓉} >,  < 𝕐, {𝓉}, {𝓈, 𝓊} >}. Define   𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐, 𝔗𝜏2) as 𝔉 (𝔵) = 𝓈 ,  
𝔉 (𝔴) = 𝓉 and 𝔉 (𝔶) =  𝓊. Then  𝔉−1(< 𝕐, {𝓊}, {𝓈, 𝓉} >)  =  < ℳ, {𝔶}, {𝔵, 𝔴} > which is not  𝔗𝛼- closed  set 

in (ℳ, 𝔗𝜏1).Therefore, 𝔉 is not  𝔗𝛼- continuous. 

Theorem 3.13: Every 𝔗𝑤- continuous function is 𝔗�̂�-continuous but not conversely.  

Proof: Let  𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)  be  𝔗𝑤- continuous. Let  𝒜  be  𝔗- closed set in 𝕐. Then  𝔉−1(𝒜) is 

𝔗𝑤- closed in ℳ. Since every 𝔗𝑤- closed set is 𝔗�̂�-closed set, 𝔉−1(𝒜) is 𝔗�̂�-closed in ℳ. Hence 𝔉 is 𝔗�̂�- 

continuous. 

Example 3.14: Let ℳ = {𝔞, 𝔟, 𝔠} with 𝔗𝜏1 = {�̃�, ℳ̃, B1, B2, B3, B4, B5, B6} where   B1 = < ℳ, 𝜑, 𝜑 >, B2 =

 < ℳ, 𝜑, {𝔞} >,   B3 = < ℳ, {𝔟}, {𝔞} >,      B4 = < ℳ, 𝜑, {𝔠} >,            B5 = < ℳ, {𝔟}, 𝜑 >, B6 = <
ℳ, 𝜑, {𝔞, 𝔠} >. 𝔗�̂�-𝐶𝑆 (ℳ, 𝔗𝜏1) = { �̃�, ℳ̃, < ℳ, {𝒾, 𝒿}, {𝓀} >, < ℳ, 𝜑, {𝔞} >, < ℳ, 𝜑, {𝔠} >, < ℳ, {𝔟}, 𝜑 >
, < ℳ, {𝔟}, {𝔠} >, < ℳ, {𝔟}, {𝔞} >,  < ℳ, {𝔠}, {𝔞} >, < ℳ, {𝔞, 𝔟}, {𝔠} >, < ℳ, {𝔠}, {𝔞, 𝔟} >,  < ℳ, {𝔟}, {𝔞, 𝔠} >
, < ℳ, {𝔟, 𝔠}, {𝔞} >, < ℳ, {𝔞, 𝔟}, 𝜑 >, < ℳ, 𝜑, {𝔞, 𝔟} >, < ℳ, 𝜑, {𝔟, 𝔠} >, < ℳ, 𝜑, {𝔞, 𝔠} >, < ℳ, {𝔟, 𝔠}, 𝜑 >
. 𝔗𝑤- 𝐶𝑆 (ℳ, 𝔗𝜏1)   =  { �̃�, ℳ̃ , < ℳ, 𝜑, 𝜑 >, < ℳ, 𝜑, {𝔞} >,  < ℳ, 𝜑, {𝔠} >,  < ℳ, {𝔟}, 𝜑 >,              <
ℳ, {𝔟}, {𝔠} >,  < ℳ, {𝔟}, {𝔞} >, < ℳ, {𝔞, 𝔟}, {𝔠} >, < ℳ, {𝔟, 𝔠}, {𝔞} >, < ℳ, {𝔟}, {𝔞, 𝔠} >,            <
ℳ, {𝔞, 𝔟}, 𝜑 >,  < ℳ, 𝜑, {𝔞, 𝔠} >, < ℳ, 𝜑, {𝔞, 𝔟} >, ℳ, {𝔟, 𝔠}, 𝜑 >} . Let 𝕐 = {ℓ, 𝓂, 𝓃} with     𝔗𝜏2 = { �̃�,   �̃�,   
< 𝕐, {ℓ}, {𝓂, 𝓃} >, < 𝕐, {ℓ, 𝓂}, {𝓃} >, < 𝕐, {ℓ, 𝓃}, {𝓂}}. 𝔗𝐶𝑆 (𝕐,  𝔗𝜏2) = { �̃�, �̃�, < 𝕐, {𝓂, 𝓃}, {ℓ} >
, 𝕐, {𝓃}, {ℓ, 𝓂} >, < 𝕐, {𝓂}, {ℓ, 𝓃} >}.  Define  𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2)  as  𝔉(𝔞) =  ℓ, 𝔉(𝔟)  = 𝓂, 𝔉(𝔠)  =
 𝓃. Here 𝔉  is  not  𝔗𝑤- continuous since  𝔉−1  (< 𝕐, {𝓃}, {ℓ, 𝓂} >) =  < ℳ, {𝔠}, {𝔞, 𝔟} >  is not  𝔗𝑤-closed 

in (ℳ, 𝔗𝜏1). 

 

Remark 3.15: The following diagram shows the relationships of  𝔗�̂�- continuous with other existing  

intuitionistic continuous functions. 
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Theorem 3.16: A function  𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2) is a 𝔗�̂�-continuous iff the inverse image of every 𝔗- 

open set in 𝕐 is 𝔗�̂�- open in ℳ. 
Proof:  Let 𝒦 be a 𝔗- open set in 𝕐. Then 𝕐 − 𝒦 is 𝔗- closed set in 𝕐. Since 𝔉 is   𝔗�̂�-continuous, 𝔉−1 (𝕐 −
𝒦 ) is 𝔗�̂�-closed in ℳ. That is,  𝔉−1 (𝕐 − 𝒦 ) =  ℳ −  𝔉−1(𝒦) is 𝔗�̂�-closed in ℳ. Hence 𝔉−1(𝒦) is 𝔗�̂�- 

open in (ℳ, 𝔗𝜏1). Conversely, let ℒ be a 𝔗- closed set in 𝕐. Then 𝕐 − ℒ is 𝔗- open in 𝕐. Hence  

𝔉−1 ( 𝕐 − ℒ ) =  ℳ − 𝔉−1(ℒ) is 𝔗�̂�- open in ℳ. Hence 𝔉−1(ℒ) is 𝔗�̂�- closed in ℳ and 𝔉 is 𝔗�̂�-

continuous. 

Theorem 3.17: A function 𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2) is a 𝔗�̂�-continuous iff    𝔉−1(𝔗𝑖𝑛𝑡 (𝔅)) ⊆ 

𝔗�̂� 𝑖𝑛𝑡 (𝔉−1(𝔅)) for every subset 𝔅 of (𝕐,  𝔗𝜏2). 

Proof: By the given hypothesis 𝔅 ⊆ 𝕐. Then 𝔗𝑖𝑛𝑡 (𝔅) is 𝔗- open in 𝕐. Since 𝔉 is    𝔗�̂�- continuous, 

𝔉−1(𝔗𝑖𝑛𝑡 (𝔅)) is 𝔗�̂�- open in ℳ. Hence it follows that 𝔗�̂� 𝑖𝑛𝑡        𝔉−1(𝔗𝑖𝑛𝑡 (𝔅)) =  𝔉−1(𝔗𝑖𝑛𝑡 (𝔅)). 

Also 𝔗𝑖𝑛𝑡 (𝔅) ⊆ 𝔅. Then 𝔉−1(𝔗𝑖𝑛𝑡 (𝔅)) ⊆  𝔉−1 (𝔅) which implies 𝔗�̂� 𝑖𝑛𝑡(𝔉−1(𝔗𝑖𝑛𝑡 (𝔅))) ⊆ 

𝔗�̂� 𝑖𝑛𝑡 (𝔉−1(𝔅)). Hence 𝔉−1(𝔗𝑖𝑛𝑡 (𝔅))      ⊆ 𝔗�̂� 𝑖𝑛𝑡 (𝔉−1(𝔅)).  Conversely, let  𝔉−1(𝔗𝑖𝑛𝑡 (𝔅)) ⊆ 

𝔗�̂� 𝑖𝑛𝑡 (𝔉−1(𝔅)) for every subset 𝔅 of 𝕐.  Let 𝔅 be  𝔗- open in 𝕐 . Hence 𝔗𝑖𝑛𝑡 (𝔅) = 𝔅.  Given  

𝔉−1(𝔗𝑖𝑛𝑡 (𝔅))  ⊆ 𝔗�̂� 𝑖𝑛𝑡 (𝔉−1(𝔅)), that is 𝔉−1(𝔅) ⊆ 𝔗�̂� 𝑖𝑛𝑡 (𝔉−1(𝔅)).  Also  𝔗�̂� 𝑖𝑛𝑡 (𝔉−1(𝔅)) ⊆ 

𝔉−1(𝔅). Hence it follows that 𝔉−1(𝔅) = 𝔗�̂� 𝑖𝑛𝑡 (𝔉−1(𝔅)) which implies that 𝔉−1(𝔅) is 𝔗�̂�- open in ℳ for 

every subset  𝔅 of 𝕐. Hence 𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2) is  𝔗�̂�-continuous. 

Theorem 3.18: A function  𝔉 ∶ (ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2) is a 𝔗�̂�-continuous iff    𝔗�̂� 𝑐𝑙 (𝔉−1(𝔅))  ⊆   

𝔉−1(𝔗𝑐𝑙(𝔅))  for every subset 𝔅 of (𝕐,  𝔗𝜏2).    

Proof: Let  𝔅 ⊆ 𝕐 and 𝔗𝑐𝑙(𝔅) be 𝔗- closed in 𝕐 . Hence 𝔉−1(𝔗𝑐𝑙(𝔅)) is 𝔗�̂�- closed in ℳ. Therefore, 

𝔗�̂� 𝑐𝑙(𝔉−1(𝔗𝑐𝑙(𝔅)) =  𝔉−1(𝔗𝑐𝑙(𝔅)). Since 𝔅 ⊆ 𝔗𝑐𝑙(𝔅), 𝔉−1(𝔅) ⊆ 𝔉−1(𝔗𝑐𝑙(𝔅)),   𝔗�̂� 𝑐𝑙 (𝔉−1(𝔅)) ⊆ 

𝔗�̂� 𝑐𝑙(𝔉−1(𝔗𝑐𝑙(𝔅)) =  𝔉−1(𝔗𝑐𝑙(𝔅)). Hence 𝔗�̂� 𝑐𝑙 (𝔉−1(𝔅)) ⊆ 𝔉−1(𝔗𝑐𝑙(𝔅)). Conversely, let  

𝔗�̂� 𝑐𝑙 (𝔉−1(𝔅))  ⊆   𝔉−1(𝔗𝑐𝑙(𝔅))  for every subset 𝔅 ⊆ 𝕐.  Let 𝔅 be 𝔗- closed in 𝕐, then 𝔗𝑐𝑙(𝔅) =  𝔅. 

Therefore, the given hypothesis becomes  𝔗�̂� 𝑐𝑙 (𝔉−1(𝔅))  ⊆   𝔉−1(𝔅). But  𝔉−1(𝔅) ⊆ 𝔗�̂� 𝑐𝑙 (𝔉−1(𝔅)).  

Hence 𝔗�̂� 𝑐𝑙 (𝔉−1(𝔅)) = 𝔉−1(𝔅). Thus 𝔉−1(𝔅) is 𝔗�̂�- closed in ℳ for every 𝔗- closed 𝔅 in 𝕐. Hence 𝔉 ∶

(ℳ, 𝔗𝜏1) → (𝕐,  𝔗𝜏2) is 𝔗�̂�-continuous. 
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