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I. INTRODUCTION 

The concept of a fuzzy set was introduced by Prof. L.A. Zadeh [7] University of California, USA, in 1965 as a potensial tool 
for handling imprecision and uncertainties, for the example like beautiful women, delicious food, etc.  

A more general concept of the fuzzy set is an intuitionistic fuzzy set that was introduced by Atanassov [1] in 1980. In addition 
to the degree of membership there is also a degree of non-membership in this set. In 1990, D. Molodtsov [2] was introduced a new 
concept about soft set theory. Then, in 2001, Maji and friends [3] were developed the theory of intuitionistic fuzzy soft set by 
combining the intuitionistic fuzzy set theory and soft set theory. In the development of set theory there is a term topology. Concepts, 
properties, and operations contained in the topological space of the original set can also be applied within the intuitionistic fuzzy 
soft topological space. In recent years, many researchers are interested in studying the concept of topology on fuzzy soft set and 
intuitionistic fuzzy soft set. Such as Roy and Samanta [4] in 2012 put forward some ideas about fuzzy soft topological space, like 
definition of basis and subbasis on fuzzy soft set with some theorems. Then , in 2013 Zhaowen and Rongchen [8] learn about 
topological structures of intuitionistic fuzzy soft set that contains the definition of intuitionistic fuzzy soft basis, interior and closure. 
In 2015, Shuker [6] studied the theory of closed set on intuitionistic fuzzy soft topological space. Some types of topological 
structures are subspace topology and product topology. The concepts subspace topology and product topology of the original set 
can also be applied to intuitionistic fuzzy soft subspace and product topology. 

In this paper, we try to define some definitions on intuitionistic fuzzy soft set. Then we define subspace topology and product 
topology on intuitionistic fuzzy soft set, basis for subspace and product topology of intuitionistic fuzzy soft set, and also here we 
established some important theorems related to this topic. 
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II. PRELIMINARIES  

Let 𝑈 is an initial universe set and 𝐸 is the set of parameters. Let 𝑃௎ denote the power set of 𝑈. 

Definition 2.1.([7]). A fuzzy set 𝐿 in 𝑈 is defined by: 

𝐿 = ൛൫𝑥, 𝜇௅(𝑥)൯ห𝑥 ∈ 𝑈} 

where 𝜇௅: 𝑈 → [0,1] is membership function and 𝜇௅(𝑥) represents the degree of membership of 𝑥 ∈ 𝑈. The collection of all 
fuzzy sets on 𝑈 is denoted by 𝐼௎. 

In general, for each 𝑥 ∈ 𝐴, 𝑙(𝑥) is a fuzzy set of 𝑈, and can symbolize the membership function of 𝑙(𝑥) by 𝑙௫ ∶ 𝑈 → [0,1]. 

 
Definition 2.2. ([1]). An intuitionistic fuzzy set 𝐹 in 𝑈 is defined by 

𝐹 = ൛൫𝑥, 𝜇ி(𝑥), 𝜈ி(𝑥)൯ห𝑥 ∈ 𝑈} 

where  
𝜇ி: 𝑈 → [0,1] 
𝜈ி : 𝑈 → [0,1] 

with the condition 
0 ≤ 𝜇ி(𝑥) + 𝜈ி(𝑥) ≤ 1,  ∀𝑥 ∈ 𝑈. 

The number 𝜇ி(𝑥) and 𝜈ி(𝑥) symbolized the degree of membership and non-membership of the element 𝑥 ∈ 𝑈 to  𝐹. The 
collection of all intuitionistic fuzzy sets on 𝑈 is symbolized by 𝐼𝐹௎. 

 
Definition 2.3.([1]). Let 𝐹, 𝐺 ∈ 𝐼𝐹௎, with 

𝐹 = ൛൫𝑥, 𝜇ி(𝑥), 𝜈ி(𝑥)൯ห𝑥 ∈ 𝑈} 

and 

𝐺 = ൛൫𝑥, 𝜇ீ(𝑥), 𝜈ீ(𝑥)൯ห𝑥 ∈ 𝑈} 

then  
(1) 𝐹 is said subset of 𝐺 if and only if 𝜇ி(𝑥) ≤ 𝜇ீ(𝑥) and 𝜈ி(𝑥) ≥ 𝜈ீ(𝑥) for all 𝑥 ∈ 𝑈. 
(2) 𝐹 ∧ 𝐺 = {(𝑥, min{𝜇ி(𝑥), 𝜇ீ(𝑥)} , max{𝜈ி(𝑥), 𝜈ீ(𝑥)})|𝑥 ∈ 𝑈}. 
(3) 𝐹 ∨ 𝐺 = {(𝑥, max{𝜇ி(𝑥), 𝜇ீ(𝑥)} , min{𝜈ி(𝑥), 𝜈ீ(𝑥)})|𝑥 ∈ 𝑈}. 

 

Definition 2.4.([1]). A set 𝐹 where 𝐹 = {(𝑥, 0,1)|𝑥 ∈ 𝑈} is called intuitionistic fuzzy empty set. We symbolized by  0෨ . 
 

Definition 2.5.([1]). A set 𝐹 where 𝐹 = {(𝑥, 1,0)|𝑥 ∈ 𝑈} is called intuitionistic fuzzy universe set. We symbolized by  1෨ . 
 
Definition 2.6.([2]). A pair (𝐹, 𝐴) is said a soft set in 𝑈 where 𝐹 is a mapping given by 𝐹: 𝐴 → 𝑃(𝑈) and 𝐴 ⊆ 𝐸. 
where 𝑃(𝑈) is the power set of 𝑈.  

 Next, we will give the definition of fuzzy soft set by combining fuzzy set theory and soft set theory. Also definition of 
intuitionistic fuzzy soft set by combining  the concept of intuitionistic fuzzy set and soft set. 

 
Definition 2.7.([3]). A pair (𝐹, 𝐴) is said fuzzy soft set over 𝑈, if 𝐹 is a mapping given by 𝐹: 𝐴 → 𝐼௎. We symbolized (𝐹, 𝐴) by 𝐹஺.  
 
Definition 2.8.([6]). A pair (𝑓, 𝐴) is said an intuitionistic fuzzy soft set over 𝑈, where 𝑓 is mapping given by 𝑓 ∶ 𝐴 → 𝐼𝐹௎. We 
symbolized (𝑓, 𝐴) by 𝑓஺. 
 

The collection of all intuitionistic fuzzy soft sets over 𝑈 is symbolized by 𝐼𝐹𝑆௎. 

 
Definition 2.9.([6]). Let (𝑓, 𝐴) and (𝑔, 𝐵) be two intuitionistic fuzzy soft sets over 𝑈, and 𝐴, 𝐵 ⊆ 𝐸. 

(1) The intersection of (𝑓, 𝐴) ⊓ (𝑔, 𝐵) = (ℎ, 𝐶) where 𝐶 = 𝐴 ∩ 𝐵 and ∀𝑒 ∈ 𝐶, ℎ(𝑒) = 𝑓(𝑒) ∧ 𝑔(𝑒). We write 𝑓஺ ⊓ 𝑔஻ = ℎ஼ . 
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(2) The union of (𝑓, 𝐴) ⊔ (𝑔, 𝐵) = (ℎ, 𝐶) where 𝐶 = 𝐴 ∪ 𝐵 and ∀𝑒 ∈ 𝐶, 

ℎ(𝑒) = ቐ

𝑓(𝑒),                      𝑒 ∈ 𝐴 − 𝐵

𝑔(𝑒),                      𝑒 ∈ 𝐵 − 𝐴

𝑓(𝑒) ∨ 𝑔(𝑒),         𝑒 ∈ 𝐴 ∩ 𝐵

 

we write 𝑓஺ ⊔ 𝑔஻ = ℎ஼. 

(3) 𝑓஺ is called intuitionistic fuzzy soft subset of 𝑔஻, if 𝐴 ⊆ 𝐵 and 𝑓(𝑒) is intuitionistic fuzzy subset of 𝑔(𝑒) for any 𝑒 ∈ 𝐴. 
We write 𝑓஺ ⊑ 𝑔஻. 

(4) 𝑓஺ and 𝑔஻ are called equal, if 𝑓஺ ⊑ 𝑔஻ and 𝑔஻ ⊑ 𝑓஺. We write 𝑓஺ = 𝑔஻. 
 

Definition 2.10.([6]). Let 𝑓ா ∈ 𝐼𝐹𝑆௎. 

(1) 𝑓ா is said absolute intuitionistic fuzzy soft over 𝑈, if 𝑓(𝑒) = 1෨  for any 𝑒 ∈ 𝐸. We symbolized it by 𝐼ா . 

(2) 𝑓ா is said null intuitionistic fuzzy soft over 𝑈, if 𝑓(𝑒) = 0෨  for any 𝑒 ∈ 𝐸. We symbolized it by Φா. 
 
Example 2.11. Let 𝑈 = {𝑥ଵ, 𝑥ଶ, 𝑥ଷ, 𝑥ସ} be a universe consisting of four gown as possible alternatives, and let 𝐴 = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ} ⊆ 𝐸, 
where 𝑒ଵ, 𝑒ଶ and 𝑒ଷ represent the parameters “beautiful”,”expensive”, and “stylish”, respectively. Consider a soft set 𝑓஺ which 
describes the “attractiveness of the gowns” that Miss X is going to buy. Let 𝑓஺ defined as follows 

𝑓(𝑒ଵ) = {(𝑥ଵ, 0.7,0.2), (𝑥ଶ, 0.3,0.6), (𝑥ଷ, 0.4,0.5), (𝑥ସ, 0.8,0.2)} 
𝑓(𝑒ଶ) = {(𝑥ଵ, 0.7,0.3), (𝑥ଶ, 0.5,0.3), (𝑥ଷ, 0.5,0.5), (𝑥ସ, 0.9,0.1)} 
𝑓(𝑒ଷ) = {(𝑥ଵ, 0.8,0.2), (𝑥ଶ, 0.2,0.7), (𝑥ଷ, 0.6,0.3), (𝑥ସ, 0.9,0.1)}. 

Thus  
𝑓஺ = {(𝑒ଵ, {(𝑥ଵ, 0.7,0.2), (𝑥ଶ, 0.3,0.6), (𝑥ଷ, 0.4,0.5), (𝑥ସ, 0.8,0.2)}),  
          (𝑒ଶ, {(𝑥ଵ, 0.7,0.3), (𝑥ଶ, 0.5,0.3), (𝑥ଷ, 0.5,0.5), (𝑥ସ, 0.9,0.1)}), 

           (𝑒ଷ, {(𝑥ଵ, 0.8,0.2), (𝑥ଶ, 0.2,0.7), (𝑥ଷ, 0.6,0.3), (𝑥ସ, 0.9,0.1)})}. 
 
Definition 2.12.([8]). Let 𝐼𝐹𝑆௎ is the family of all intuitionistic fuzzy soft sets over 𝑈, and 𝐸 is a  parameter set. Let 𝜏 ⊑ 𝐼𝐹𝑆௎. 
Then 𝜏 is said an intuitionistic fuzzy soft  topology on 𝑈 if it satisfies the following three conditions: 

(i) Φா , 𝐼ா ∈ 𝜏. 
(ii) 𝑓ா, 𝑔ா ∈ 𝜏  implies 𝑓ா ⊓ 𝑔ா ∈ 𝜏. 
(iii) {(𝑓ఈ)ா ∶ 𝛼 ∈ Γ} ⊑ 𝜏 implies ⨆{(𝑓ఈ)ா ∶ 𝛼 ∈ Γ} ∈ 𝜏. 

 
𝜏 is said to be topology for an intuitionistic fuzzy soft over 𝑈 and (𝑈, 𝐸, 𝜏) is said an intuitionistic fuzzy soft topological space 

in 𝑈. Each element of 𝜏 is said an intuitionistic fuzzy soft open sets in 𝑈.  

 
Example 2.13. Let 𝑈 = {𝑥ଵ, 𝑥ଶ} and 𝐸 = {𝑒ଵ, 𝑒ଶ}. Let 𝑓ா , 𝑔ா ∈ 𝐼𝐹𝑆௎ where 

 𝑓(𝑒ଵ) = {(𝑥ଵ, 0.7,0.2), (𝑥ଶ, 0.2,0.6)},   
 𝑓(𝑒ଶ) = {(𝑥ଵ, 0.7,0.1), (𝑥ଶ, 0.5,0.3)}; 

   𝑔(𝑒ଵ) = {(𝑥ଵ, 0.6,0.2), (𝑥ଶ, 0.3,0.5)},    
𝑔(𝑒ଶ) = {(𝑥ଵ, 0.7,0.2), (𝑥ଶ, 0.4,0.3)}; 

Let ℎா = 𝑓ா ⊔ 𝑔ா, where 
   ℎ(𝑒ଵ) = {(𝑥ଵ, 0.7,0.1), (𝑥ଶ, 0.3,0.5)},     

ℎ(𝑒ଶ) = {(𝑥ଵ, 0.7,0.2), (𝑥ଶ, 0.5,0.3)}; 
and 𝑙ா = 𝑓ா ⊓ 𝑔ா, where 

    𝑙(𝑒ଵ) = {(𝑥ଵ, 0.6,0.2), (𝑥ଶ, 0.2,0.6)},     
𝑙(𝑒ଶ) = {(𝑥ଵ, 0.7,0.2), (𝑥ଶ, 0.4,0.3)}. 

Thus, 𝜏 = {Φா , 𝐼ா , 𝑓ா , 𝑔ா , ℎா , 𝑙ா} is a topology for an intuitionistic fuzzy soft on 𝑈. 
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Definition 2.14. ([5]) 
(1) Let 𝜏 is the family of all intuitionistic fuzzy soft sets that can be defined in 𝑈. 𝜏 is said discrete topology for an intuitionistic 

fuzzy soft set on 𝑈, and (𝑈, 𝐸, 𝜏) is called an intuitionistic fuzzy soft discrete space over 𝑈. 
(2) 𝜏 = {Φா , 𝐼ா} is said the intuitionistic fuzzy soft indiscrete topology on 𝑈, and (𝑈, 𝐸, 𝜏) is called an intuitionistic fuzzy soft 

indiscrete space over 𝑈. 
 
Definition 2.15. ([8]) Let (𝑈, 𝐸, 𝜏) is an intuitionistic fuzzy soft topological space and 𝛽 ⊑ 𝜏. 𝛽 is a basis for 𝜏, if for each 𝑔ா ∈ 𝜏, 
there is 𝛽ᇱ ⊑ 𝛽 such that 𝑔ா = ⨆𝛽′. 
 
Example 2.16. Let 𝜏 is the intuitionistic fuzzy soft topology in Example 2.13. Then, 𝛽 that defined by 𝛽 = {Φா , 𝐼ா , 𝑓ா , 𝑔ா , 𝑙ா} is a 
basis for 𝜏. This statement will be shown using Definition 2.15. Note that 𝜏 = {Φா , 𝐼ா , 𝑓ா, 𝑔ா , ℎா , 𝑙ா} is an intuitionistic fuzzy soft 
topology on 𝑈. Then, there is 𝛽ᇱ = {Φா} ⊑ 𝛽 such that ⨆𝛽ᇱ = Φா ∈ 𝜏. Next, there is 𝛽ᇱ = {Φா , 𝑓ா} ⊑ 𝛽 such that ⨆𝛽ᇱ = 𝑓ா ∈ 𝜏. 
There is 𝛽ᇱ = {Φா , 𝑔ா} ⊑ 𝛽 such that ⨆𝛽ᇱ = 𝑔ா ∈ 𝜏. And then, there is 𝛽ᇱ = {Φா , 𝑓ா , 𝑔ா} ⊑ 𝛽 such that ⨆𝛽ᇱ = ℎா ∈ 𝜏. 
Furthermore, there exists 𝛽ᇱ = {Φா , 𝑙ா} ⊑ 𝛽 such that ⨆𝛽ᇱ = 𝑙ா ∈ 𝜏, and there exists 𝛽ᇱ = {Φா , 𝐼ா , 𝑓ா, 𝑔ா , 𝑙ா} ⊑ 𝛽 such that ⨆𝛽ᇱ =

𝑙ா ∈ 𝜏. Thus, 𝛽 = {Φா , 𝐼ா , 𝑓ா, 𝑔ா , 𝑙ா} is a basis for 𝜏. 

III. SUBSPACE AND PRODUCT TOPOLOGY OF INTUITIONISTIC FUZZY SOFT SET 

Let 𝑈 is an initial universe set, 𝐸 is the set of parameters, and 𝐼𝐹𝑆௎ is a collection of all intuitionistic fuzzy soft sets of 𝑈.  
 
Theorem 3.1. Let (𝑈, 𝐸, 𝜏ଵ) and (𝑈, 𝐸, 𝜏ଶ) are two intuitionistic fuzzy soft topologies over 𝑈. Denote the intersection of  𝜏ଵ and 𝜏ଶ 
as 𝜏ଵ ⊓ 𝜏ଶ = {𝑓ா|𝑓ா ∈ 𝜏ଵ, 𝑓ா ∈ 𝜏ଶ}. Then 𝜏ଵ ⊓ 𝜏ଶ is also topology for it on 𝑈. 
 
Proof. Let 𝜏ଵ and 𝜏ଶ be two intuitionistic fuzzy soft topology on 𝑈. Obviously Φா , 𝐼ா ∈ 𝜏ଵ ⊓ 𝜏ଶ. Let 𝑓ா , 𝑔ா ∈ 𝜏ଵ ⊓ 𝜏ଶ, then 𝑓ா , 𝑔ா ∈

𝜏ଵ and  𝑓ா , 𝑔ா ∈ 𝜏ଶ. It is mean 𝑓ா ⊓ 𝑔ா ∈ 𝜏ଵ and 𝑓ா ⊓ 𝑔ா ∈ 𝜏ଶ. Hence 𝑓ா ⊓ 𝑔ா ∈ 𝜏ଵ ⊓ 𝜏ଶ. Let {(𝑓ఈ)ா ∶ 𝛼 ∈ Γ} ⊑ 𝜏ଵ ⊓ 𝜏ଶ, then 
(𝑓ఈ)ா ∈ 𝜏ଵ and (𝑓ఈ)ா ∈ 𝜏ଶ for any 𝛼 ∈ Γ. Since 𝜏ଵ and 𝜏ଶ are two intuitionistic fuzzy soft topologies on 𝑈, then 

⨆{(𝑓ఈ)ா ∶ 𝛼 ∈ Γ} ∈ 𝜏
ଵ
 and ⨆{(𝑓ఈ)ா ∶ 𝛼 ∈ Γ} ∈ 𝜏

ଶ
. Therefore, ⨆{(𝑓ఈ)ா ∶ 𝛼 ∈ Γ} ∈ 𝜏

ଵ
⊓ 𝜏ଶ.∎ 

 
Definition 3.2. Let (𝑈, 𝐸, 𝜏) is an intuitionisticfuzzy soft topological space, 𝑌 is a subset of 𝑈 and ℎா is an intuitionistic fuzzy soft 
set on 𝑌 such that for every 𝑒 ∈ 𝐸, 

𝜇௛ಶ
(𝑥) = ቄ

1,       𝑥 ∈ 𝑌
0,      𝑥 ∉ 𝑌  

 

𝜈௛ಶ
(𝑥) = ቄ

0,       𝑥 ∈ 𝑌
1,      𝑥 ∉ 𝑌.

 

 
Let 𝜏௒ = {ℎா ⊓ 𝑔஻ ∶ 𝑔஻ ∈ 𝜏, 𝐵 ⊆ 𝐸}. Then 𝜏௒ is said a subspace topology of intuitionistic fuzzy soft set over 𝑌. 
 
Theorem 3.3. Let (𝑈, 𝐸, 𝜏) is an intuitionistic fuzzy soft topological space, 𝑌 is a subset of 𝑈 and ℎா is an intuitionistic fuzzy soft 
set over 𝑌 such that for every 𝑒 ∈ 𝐸, 

𝜇௛ಶ
(𝑥) = ቄ

1,       𝑥 ∈ 𝑌
0,      𝑥 ∉ 𝑌  

 

𝜈௛ಶ
(𝑥) = ቄ

0,       𝑥 ∈ 𝑌
1,      𝑥 ∉ 𝑌.

 

If 𝛽 is a basis of intuitionistic fuzzy soft topology on 𝑈, then collection 𝛽௒ = {ℎா ⊓ 𝑓஺ ∶ 𝑓஺ ∈ 𝛽, 𝐴 ∈ 𝐸} is a basis for intuitionistic 
fuzzy soft subspace topology on 𝑌. 
 
Proof. Since 𝑓஺ ∈ 𝛽 then 𝑓஺ ∈ 𝜏. Let 𝛽 is a basis for 𝜏, then for each 𝑓஺ ∈ 𝜏 there is 𝛽ᇱ ⊑ 𝛽 such that 𝑓஺ = ⨆𝛽′. Since ℎா ∈ 𝐼𝐹𝑆௒ 
and 𝑓஺ ∈ 𝜏, then (ℎா ⊓ 𝑓஺) ∈ 𝜏௒. Because  

ℎா ⊓ 𝑓஺ = ℎா ⊓ (⨆𝛽ᇱ) = ⨆𝛽′. 
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Then for each (ℎா ⊓ 𝑓஺) ∈ 𝜏௒ there is 𝛽ᇱ ⊑ 𝛽௒ ⊑ 𝛽 such that ℎா ⊓ 𝑓஺ = ⨆𝛽′. Hence, 𝛽௒ is a  basis of intuitionistic fuzzy soft 
subspace topology on 𝑌. ∎ 
 
Definition 3.4. Let (𝑈, 𝐸, 𝜏) is an intuitionistic fuzzy soft topological space on 𝑈 with topology 𝜏 and (𝑌, 𝐸, 𝜏௒) is an intuitionistic 
fuzzy soft topological space on 𝑌 with topology 𝜏௒, and 𝑌 ⊆ 𝑈. We say that intuitionistic fuzzy soft set ℎா is open in (𝑌, 𝐸, 𝜏௒) if it 
belongs to 𝜏௒. 
 
Theorem 3.5. Let (𝑈, 𝐸, 𝜏) is an intuitionistic fuzzy soft topological space on 𝑈 and (𝑌, 𝐸, 𝜏௒) is an intuitionistic fuzzy soft 
topological space on 𝑌. Let ℎா is an intuitionistic fuzzy soft set on 𝑌. If 𝑗ா is open in (𝑌, 𝐸, 𝜏௒) and ℎா is open in (𝑈, 𝐸, 𝜏), then 𝑗ா 
is open in (𝑈, 𝐸, 𝜏). 
 
Proof. Since 𝑗ா is open in (𝑌, 𝐸, 𝜏௒), then 𝑗ா ∈ 𝜏௒ and ℎா is open in (𝑈, 𝐸, 𝜏), then ℎா ∈ 𝜏. Since 𝜏௒ is a subspace topology on 𝑌, 
then 𝑗ா = ℎா ⊓ 𝑔஻ where 𝑔஻ ∈ 𝜏 and 𝐵 ⊆ 𝐸. Since ℎா ∈ 𝜏 and 𝑔஻ ∈ 𝜏, then 𝑗ா ∈ 𝜏. Thus, 𝑗ா is open in (𝑈, 𝐸, 𝜏). ∎ 
 
Definition 3.6. Let 𝐼𝐹𝑆௎భ and 𝐼𝐹𝑆௎మ are two intuitionistic fuzzy soft spaces. Let 𝑓ாభ

∈ 𝐼𝐹𝑆௎భ  and 𝑔ாమ
∈ 𝐼𝐹𝑆௎మ. The cartesian 

product of 𝑓ாభ
 and 𝑔ாమ

, denoted by 𝑓ாభ
⊗ 𝑔ாమ

 is an intuitionistic fuzzy soft set over 𝑈ଵ × 𝑈ଶ with regards to parameter set 𝐸ଵ × 𝐸ଶ 

defined as below:  
𝑓ாభ

⊗ 𝑔ாమ
: 𝐸ଵ × 𝐸ଶ ⟶ 𝐼𝐹௎భ × 𝐼𝐹௎మ   

                    (𝑒ଵ, 𝑒ଶ) ↦ 𝑓(𝑒ଵ) × 𝑔(𝑒ଶ) 
such that 𝑓(𝑒ଵ) × 𝑔(𝑒ଶ) is the intuitionistic fuzzy product of intuitionistic fuzzy sets 𝑓(𝑒ଵ) and 𝑔(𝑒ଶ) where 

𝜇௙(௘భ)×௚(௘మ): 𝑈ଵ × 𝑈ଶ ⟶ [0,1] 

                                        (𝑥ଵ, 𝑥ଶ) ↦ min {𝜇௙ಶభ
, 𝜇௚ಶమ

} 

𝜈௙(௘భ)×௚(௘మ): 𝑈ଵ × 𝑈ଶ ⟶ [0,1] 

                                        (𝑥ଵ, 𝑥ଶ) ↦ max {𝜈௙ಶభ
, 𝜈௚ಶమ

}. 

 
Definition 3.7. Let 𝐼𝐹𝑆௎భ and 𝐼𝐹𝑆௎మ are two intuitionistic fuzzy soft spaces. Then  

𝐼𝐹𝑆௎భ ⊗ 𝐼𝐹𝑆௎మ = {𝑓ாଵ
⊗ 𝑔ாమ

∶ 𝑓ாభ
∈ 𝐼𝐹𝑆௎భ , 𝑔ாమ

∈ 𝐼𝐹𝑆௎మ} 

is called the intuitionistic fuzzy soft Cartesian product of intuitionistic fuzzy soft spaces 𝐼𝐹𝑆௎భ and 𝐼𝐹𝑆௎మ. 
 

Definition 3.8. Let (𝑈ଵ, 𝐸ଵ, 𝜏ଵ) and (𝑈ଶ, 𝐸ଶ, 𝜏ଶ) are two intuitionistic fuzzy soft topological spaces. The topology 𝜏⊗ generated by 
𝛽 = {𝑓ாଵ

⊗ 𝑔ாమ
∶ 𝑓ாభ

∈ 𝜏ଵ, 𝑔ாమ
∈ 𝜏ଶ} is called intuitionistic fuzzy soft product topology over 𝑈ଵ × 𝑈ଶ. We denote this new topology 

by (𝑈, 𝐸, 𝜏⊗) where 𝑈 = 𝑈ଵ × 𝑈ଶ and 𝐸 = 𝐸ଵ × 𝐸ଶ. 
 
Theorem 3.9. Let (𝑈ଵ, 𝐸ଵ, 𝜏ଵ) and (𝑈ଶ, 𝐸ଶ, 𝜏ଶ) are two intuitionistic fuzzy soft topological spaces. If 𝛽 is a basis for intuitionistic 
fuzzy soft topology on 𝑈ଵ and 𝛾 is a basis of intuitionistic fuzzy soft topology on 𝑈ଶ, then the collection 

𝛿 = {𝑓ாଵ
⊗ 𝑔ாమ

∶ 𝑓ாభ
∈ 𝛽, 𝑔ாమ

∈ 𝛾} 

is a basis of intuitionistic fuzzy soft topology on 𝑈ଵ × 𝑈ଶ. 
 
Proof. Since 𝑓ாభ

∈ 𝛽, then 𝑓ாభ
∈ 𝜏ଵ and since 𝑔ாమ

∈ 𝛾, then 𝑔ாమ
∈ 𝜏ଶ. Let 𝛽 is a basis for 𝜏ଵ, then for each 𝑓ாభ

∈ 𝜏ଵ there is 𝛽ᇱ ⊑ 𝛽 

such that 𝑓ாభ
= ⨆𝛽′. Let 𝛾 is a basis for 𝜏ଶ, then for each 𝑔ாమ

∈ 𝜏ଶ there is 𝛾ᇱ ⊑ 𝛾 such that 𝑔ாమ
= ⨆𝛾′. Since  

𝑓ாଵ
⊗ 𝑔ாమ

= ⨆𝛽ᇱ ⊗ ⨆𝛾ᇱ = ⨆(𝛽ᇱ ⊗ 𝛾ᇱ) 

then there is (𝛽ᇱ ⊗ 𝛾ᇱ) ⊑ (𝛽 ⊗ 𝛾) = 𝛿 such that 𝑓ாଵ
⊗ 𝑔ாమ

= ⨆(𝛽ᇱ ⊗ 𝛾ᇱ) for each 𝑓ாభ
∈ 𝜏ଵ and 𝑔ாమ

∈ 𝜏ଶ. Hence, 𝛿 is a basis for 

intuitionistic fuzzy soft topology on 𝑈ଵ × 𝑈ଶ.  

IV. CONCLUSION  

In this research, we have studied about intuitionistic fuzzy soft set, some relations and operations of intuitionistic fuzzy soft set, 
intuitionistic fuzzy soft topology, intuitionistic fuzzy soft subspace topology, basis for intuitionistic fuzzy soft subspace topology, 



Subspace and Product Topology of Intuitionistic Fuzzy Soft Set 
 

 
 
Vol. 25 No. 2 March 2021                 ISSN: 2509-0119 174 

intuitionistic fuzzy soft product topology, and basis for intuitionistic fuzzy soft product topology. An intuitionistic fuzzy soft 
subspace topology is a collection of intersection of two intuitionistic fuzzy soft sets with one of them is an element of intuitionistic 
fuzzy soft topology. Product topology of two intuitionistic fuzzy soft topological spaces is topology generated by basis, where 
members of basis in form product of member two topology on intuitionistic fuzzy soft sets.           

REFERENCES 

[1] Atanassov K T 1986 Intuitionistic fuzzy sets Fuzzy Sets and Systems 20 87-96 

[2] Molodtsov D 1999 Soft Set Theory- First Results Computer and Mathematics and Applications 37 19-31 

[3] Maji P K, Roy A R and Biswas R 2001 Fuzzy Soft Sets Jurnal Fuzzy Math 9(3) 589-602 

[4] Roy S and Samanta T K 2012 A Note on Fuzzy Soft Topological Spaces Annals of Fuzzy Mathematics and Informatics 3(2) 
305-311 

[5] Sadi B and Cigdem G 2014 On intuitionistic Fuzzy Soft Topological Space Pure Appl. Math. 5(1) 66-79  

[6] Shuker M K 2015 On Intuitionistic Fuzzy Soft 𝑏 −Closed Sets in Intuitionistic Fuzzy Soft Topological Spaces Annals of 
Fuzzy Mathematics and Informatics 10(2) 221-233 

[7] Zadeh L A 1965 Fuzzy Sets Information and Control 8 338-353 

[8] Zhaowen L and Rongchen C 2013 On the Topological Structure of Intuitionistic Fuzzy Soft Sets Annals of Fuzzy 
Mathematics and Informatics 5(1) 229-239 

 


