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Abstract: Many fields deal with uncertain data. Classical mathematical tools are unable to solve uncertain data in 

many situations. There are several theories viz. theory of probability, theory of evidence, fuzzy set, intuitionistic 

fuzzy set, vague set for dealing uncertainties but they have their own difficulties. The reason for difficulties is 

inadequacy of parameterization tools of the theories. The concept of fuzzy soft set theory is one of the recent topics 

developed for dealing the uncertainties. The parameterization tools of soft set theory enhances the flexibility of its 

application. In this paper we introduce the concept of intuitionistic fuzzy soft graph, strong intuitionistic fuzzy soft 

graph, union and intersection of intuitionistic fuzzy soft graph. 

Keywords: intuitionistic fuzzy soft graph; strong intuitionistic fuzzy soft graph; union and intersection of 

intuitionistic fuzzy soft graph. 
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I. INTRODUCTION 

         The concept of fuzzy soft set theory was developed to deal with uncertainties in real life 

situation. A number of real life problems in engineering, medical sciences etc., involves 

imprecise data and their solution involves the application of principles based on uncertainty and 

imprecision. Such uncertainties can be dealt with fuzzy set theory developed by Zadeh[29] and 

soft set theory introduced by Molodstov[16]. The operations of soft sets was developed by Maji 

et al[14]. The theoretical study of soft sets has been studied in detail by Ali et al[2], Cagman & 

Enginoglu [6][7], Cagman et al [8][9], Herawan & Deris[11], Kovkov et al[12], Maji et 

al[13][15], Molodtsov [17][18], Molodtsov et al [19], Pei & Miao [22], Yang [28], Xiao et al 

[25][26], Xu et al [27]. 
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         Rosenfield[24] introduced the concept of fuzzy graph. The notion of intuitionistic fuzzy set 

as a generalization of fuzzy set was introduced by Atanassov[3] which had a wider application in 

many fields. Later the concept of intuitionistic fuzzy graph was persuaded by Atanassov[4]. 

Akram et al[20] has introduced the concept of strong intuitionistic fuzzy graph, intuitionistic 

fuzzy hypergraph and intuitionistic fuzzy trees. Thambakara and George[23] discussed the 

notion of soft graph. Akram et al[21] extended their work in the field of fuzzy soft graph. 

Samanta et al[5] has also introduced fuzzy soft graph and their operations using the notion of 

fuzzy soft set in fuzzy graph. In this paper, we introduce the basic notion of intuitionistic fuzzy 

soft graph and their certain operations. 

 

II. PRELIMINARIES 

Definition 2.1[1]:  Let 𝑈 be an initial universe set and 𝐸 be the set of parameters. Let 𝑃(𝑈) 

denotes the power set of 𝑈. A pair (𝐹, 𝐸) is called a soft set over 𝑈 where 𝐹 is a mapping given 

by 𝐹 ∶  𝐸 →  𝑃(𝑈). 

 

Definition 2.2 [15]: Let 𝑈 be an initial universe set and E be the set of parameters. Let 𝐴 ⊂ 𝐸. A 

pair (𝐹, 𝐴) is called fuzzy soft set over 𝑈 where 𝐹 is a mapping given by 𝐹 ∶  𝐴 →  𝐼𝑈 , where 𝐼𝑈 

denotes the collection of all fuzzy subsets of 𝑈. 

Definition 2.3 [10]: Let 𝑈 be an initial universe set and 𝐸 𝑏e the set of parameters. Let 𝐼𝐹𝑈 

denotes the collection of all intuitionistic fuzzy subsets of 𝑈. Let  𝐴 ⊂ 𝐸. A pair (𝐹, 𝐴) is called 

intuitionistic fuzzy soft set over 𝑈, where 𝐹 is a mapping given by 𝐹 ∶  𝐴 →  𝐼𝐹𝑈. 

Definition 2.4 [10]: Intersection of two intuitionistic fuzzy soft sets (𝐹, 𝐴)  and (𝐺, 𝐵)  over a 

common universe 𝑈 is the intuitionistic fuzzy soft set (𝐻, 𝐶) where 𝐶 =  𝐴 ∩ 𝐵 and ∀𝑒 ∈ 𝐶, 

𝐻(𝑒)  =  𝐹(𝑒) ∩ 𝐺(𝑒). We write(𝐹, 𝐴) ∩ ̃(𝐺, 𝐵) = (𝐻, 𝐶). 

Definition 2.5 [10]: Union of two intuitionistic fuzzy soft sets (𝐹, 𝐴)  and (𝐺, 𝐵)  over a 

common universe 𝑈 is the intuitionistic fuzzy soft set (𝐻, 𝐶) where 𝐶 =  𝐴 ∪ 𝐵 and ∀𝑒 ∈ 𝐶,  

        𝐻(𝑒)  =  𝐹(𝑒), if 𝑒 ∈ 𝐴 − 𝐵  

                  = 𝐺(𝑒), if 𝑒 ∈ 𝐵 − 𝐴  

                  = 𝐹(𝑒) ∪ 𝐺(𝑒), if 𝑒 ∈ 𝐴 ∩ 𝐵  

We write (𝐹, 𝐴) ∪̃ (𝐺, 𝐵)  =  (𝐻, 𝐶). 
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Definition 2.6 [10]: For two intuitionistic fuzzy soft sets (𝐹, 𝐴)  and (𝐺, 𝐵)  over a common 

universe 𝑈, we say that (𝐹, 𝐴)   is an intuitionistic fuzzy soft subset of (𝐺, 𝐵)   if  

(i) 𝐴 ⊂ 𝐵 and 

(ii) ∀𝑒 ∈ 𝐴, 𝐹(𝑒) is an intuitionistic fuzzy subset of 𝐺(𝑒). 

We write (𝐹, 𝐴) ⊂̃ (𝐺, 𝐵). 

 

Definition 2.7 [24]: A fuzzy graph 𝐺 =  (𝜎, 𝜇) is a pair of functions 𝜎 ∶  𝑉 →  [ 0,1] and 𝜇 ∶

 𝑉 𝑥 𝑉 →  [ 0,1], where for all 𝑢, 𝑣 Є 𝑉, we have 𝜇(𝑢, 𝑣)  ≤  𝜎(𝑢) 𝛬 𝜎(𝑣). 

 

Definition 2.8 [4]: An Intuitionistic fuzzy graph is of the form 𝐺 = <  𝑉, 𝐸 > where 

(i) 𝑉 = {𝑣1, 𝑣2, … . , 𝑣𝑛} such that 𝜇1: 𝑉 → [0,1]and  𝛾1: 𝑉 → [0,1]  denote the degree of 

membership and non-membership of the element 𝑣𝑖  Є𝑉, respectively, and 0 ≤  𝜇1 (𝑣𝑖)  +

 𝛾1 (𝑣𝑖)  ≤  1 for every 𝑣𝑖 Є𝑉, (𝑖 =  1,2, … … . 𝑛), 

(ii) 𝐸 ⊆  𝑉 𝑥 𝑉 where 𝜇2: 𝑉𝑥𝑉 → [0,1] and 𝛾2: 𝑉𝑥𝑉 → [0,1] are such that 

𝜇2(𝑣𝑖 , 𝑣𝑗)  ≤  𝑚𝑖𝑛 [𝜇1(𝑣𝑖), 𝜇1(𝑣𝑗)] 𝑎𝑛𝑑 𝛾2 (𝑣𝑖 , 𝑣𝑗)  ≤  𝑚𝑎𝑥 [𝛾1(𝑣𝑖), 𝛾1(𝑣𝑗) ] 

and 0 ≤ 𝜇2 (𝑣𝑖, 𝑣𝑗)  +  𝛾2 (𝑣𝑖, 𝑣𝑗)  ≤  1 for every (𝑣𝑖 , 𝑣𝑗) Є 𝐸, ( 𝑖, 𝑗 =  1,2, … … . 𝑛) 

 

Definition 2.9 [20]: An intuitionistic fuzzy graph 𝐺 =  (𝐴, 𝐵) is called strong intuitionistic 

fuzzy graph if 

𝜇𝐵(𝑥 , 𝑦) = 𝑚𝑖𝑛((𝜇𝐴(𝑥), (𝜇𝐴(𝑦))  and 𝛾𝐵(𝑥 , 𝑦) = 𝑚𝑖𝑛((𝛾𝐴(𝑥), (𝛾𝐴(𝑦))∀𝑥𝑦 ∈ 𝐵. 

 

Definition 2.10 [21]: The order of a fuzzy soft graph is  

  

𝑂𝑟𝑑(�̃�) = ∑ (∑ �̃�(𝑒𝑖)(𝑎)

𝑎∈𝑉

)

𝑒𝑖∈𝐴

 

Definition 2.11 [21]:The size of a fuzzy soft graph is  

  

𝑆𝑖𝑧(�̃�) = ∑ ( ∑ �̃�(𝑒𝑖)(𝑎𝑏)

𝑎𝑏∈𝐸

)

𝑒𝑖∈𝐴
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Definition 2.12 [21]: A fuzzy soft graph �̃� is a strong fuzzy soft graph if �̃�(𝑒) is a strong fuzzy 

soft graph for all 𝑒 ∈ 𝐴. That is,  

𝐾(𝑒)(𝑎𝑏) = 𝑚𝑖𝑛{�̃�(𝑒)(𝑎), �̃�(𝑒)(𝑏)} ∀𝑎𝑏 ∈ 𝐸 

 

Definition 2.13 [21]: A fuzzy soft graph �̃� is a complete fuzzy soft graph if �̃�(𝑒) is a complete 

fuzzy soft graph for all 𝑒 ∈ 𝐴. That is,  

�̃�(𝑒)(𝑎𝑏) = 𝑚𝑖𝑛{�̃�(𝑒)(𝑎), �̃�(𝑒)(𝑏)} ∀𝑎, 𝑏 ∈ 𝑉 

 

III. MAIN RESULTS 

 

Definition 3.1: An intuitionistic fuzzy soft graph �̃� = (𝐺∗, �̃�𝜇,𝛾, �̃�𝜌,𝜏, 𝐴) is such that    

(i) 𝐺∗ = (𝑉, 𝐸) is a simple graph 

(ii) 𝐴 is a nonempty set of parameters 

(iii) (�̃�𝜇,𝛾, 𝐴) is a intuitionistic fuzzy soft set over 𝑉      

(iv) (�̃�𝜌,𝜏, 𝐴) is a intuitionistic fuzzy soft set over 𝐸                 

(v) (�̃�𝜇,𝛾, �̃�𝜌,𝜏) is a intuitionistic fuzzy (sub)graph of 𝐺∗ for all 𝑎 ∈ 𝐴. That is   

                  �̃�𝜌(𝑎)(𝑥𝑦) ≤ 𝑚𝑖𝑛{�̃�𝜇(𝑎)(𝑥), �̃�𝜇(𝑎)(𝑦)} and 

               �̃�𝜏(𝑎)(𝑥𝑦) ≤ 𝑚𝑎𝑥{�̃�𝛾(𝑎)(𝑥), �̃�𝛾(𝑎)(𝑦)}∀𝑎 ∈ 𝐴 ;  𝑥, 𝑦 ∈ 𝑉 

The intuitionistic fuzzy soft graph (�̃�𝜇,𝛾(𝑎), �̃�𝜌,𝜏(𝑎)) is denoted by �̃�𝛽,𝛿(𝑎). 

Example 3.1: 

Consider a simple graph 𝐺∗ = (𝑉, 𝐸)  𝑉 = {𝑎1, 𝑎2, 𝑎3} and 𝐸 = {𝑎1𝑎2, 𝑎2𝑎3, 𝑎1𝑎3} 

Let 𝐴 = {𝑒1, 𝑒2, 𝑒3} be a parameter set and (�̃�𝜇,𝛾, 𝐴) be a intuitionistic fuzzy soft set over 𝑉 with 

intuitionistic fuzzy approximate function �̃�𝜇,𝛾 ∶  𝐴 →  𝐼𝐹𝑉  

Consider �̃�𝜇,𝛾(𝑒1) = {𝑎1 (0.2,0.7),⁄ 𝑎2 (0.6,0.3),⁄ 𝑎3 (0.8,0.2)⁄ } 

�̃�𝜇,𝛾(𝑒2) = {𝑎1 (0.1,0.9),⁄ 𝑎2 (0.3,0.7),⁄ 𝑎3 (0.7,0.3)⁄ } 

�̃�𝜇,𝛾(𝑒3) = {𝑎1 (0.4,0.5),⁄ 𝑎2 (0.5,0.4),⁄ 𝑎3 (0.9,0.1)⁄ } 

Let (�̃�𝜌𝜏, 𝐴) be a intuitionistic fuzzy soft set over 𝐸 with  

�̃�𝜌,𝜏(𝑒1) = {𝑎1𝑎2 (0.1,0.7),⁄ 𝑎2𝑎3 (0.5,0.2),⁄ 𝑎1𝑎3 (0.1,0.7)⁄ } 

�̃�𝜌,𝜏(𝑒2) = {𝑎1𝑎2 (0.1,0.8),⁄ 𝑎2𝑎3 (0.2,0.6),⁄ 𝑎1𝑎3 (0.1,0.8)⁄ } 
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�̃�𝜌,𝜏(𝑒3) = {𝑎1𝑎2 (0.4,0.5),⁄ 𝑎2𝑎3 (0.4,0.3),⁄ 𝑎1𝑎3 (0.3,0.4)⁄ } 

Thus �̃�𝛽,𝛿(𝑒1) = (�̃�𝜇,𝛾(𝑒1), �̃�𝜌,𝜏(𝑒1)), �̃�𝛽,𝛿(𝑒2) = (�̃�𝜇,𝛾(𝑒2), �̃�𝜌,𝜏(𝑒2)) , �̃�𝛽,𝛿(𝑒3) =

(�̃�𝜇,𝛾(𝑒3), �̃�𝜌,𝜏(𝑒3)) are intuitionistic fuzzy soft subgraph and �̃� = (𝐺∗, �̃�𝜇,𝛾, �̃�𝜌,𝜏 , 𝐴) is a 

intuitionistic fuzzy soft graph. 

 

Definition 3.2: The order of a intuitionistic fuzzy soft graph is  

𝑂𝑟𝑑(�̃�) = ∑ (∑ �̃�𝜇,𝛾(𝑒𝑖)(𝑎)
 

𝑎∈𝑉

)
𝑒𝑖∈𝐴

 

 

Example 3.2: 

Consider a simple graph 𝐺∗ = (𝑉, 𝐸)  𝑉 = {𝑎1, 𝑎2, 𝑎3, 𝑎4, 𝑎5} and 𝐸 =

{𝑎1𝑎2, 𝑎2𝑎3, 𝑎3𝑎4, 𝑎4𝑎5, 𝑎5𝑎1, 𝑎2𝑎5} 

Let 𝐴 = {𝑒1, 𝑒3, 𝑒5} be a parameter set and (�̃�𝜇,𝛾, 𝐴) be a intuitionistic fuzzy soft set over 𝑉 with 

intuitionistic fuzzy approximate function �̃�𝜇,𝛾 ∶  𝐴 →  𝐼𝐹𝑉  

Consider �̃�𝜇,𝛾(𝑒1) = {𝑎1 (0.5,0.4),⁄ 𝑎2 (0.7,0.3),⁄ 𝑎3 (0,0.9), 𝑎4 (0,0.8)⁄ , 𝑎5 (0.4,0.6)⁄⁄ } 

�̃�𝜇,𝛾(𝑒3) = {𝑎1 (0,0.9),⁄ 𝑎2 (0.9,0.1),⁄ 𝑎3 (0.8,0.2), 𝑎4 (0.6,0.3)⁄ , 𝑎5 (0,0.9)⁄⁄ } 

�̃�𝜇,𝛾(𝑒5) = {𝑎1 (0.1,0.9),⁄ 𝑎2 (0.5,0.4),⁄ 𝑎3 (0,0.9), 𝑎4 (0.7,0.3)⁄ , 𝑎5 (0.8,0.1)⁄⁄ } 

Let (�̃�𝜌𝜏, 𝐴) be a intuitionistic fuzzy soft set over 𝐸 with  

�̃�𝜌,𝜏(𝑒1)

= {𝑎1𝑎2 (0.4,0.4),⁄ 𝑎2𝑎3 (0,0.8),⁄ 𝑎3𝑎4 (0,0.8),⁄ 𝑎4𝑎5 (0,0.7),⁄ 𝑎5𝑎1 (0.3,0.5),⁄ 𝑎2𝑎5 (0.4,0.5)⁄ } 

�̃�𝜌,𝜏(𝑒3)

= {𝑎1𝑎2 (0,0.8),⁄ 𝑎2𝑎3 (0.6,0.2),⁄ 𝑎3𝑎4 (0.5,0.2),⁄ 𝑎4𝑎5 (0,0.8),⁄ 𝑎5𝑎1 (0,0.8),⁄ 𝑎2𝑎5 (0,0.8)⁄ } 

�̃�𝜌,𝜏(𝑒5)

= {𝑎1𝑎2 (0.1,0.8),⁄ 𝑎2𝑎3 (0,0.9),⁄ 𝑎3𝑎4 (0,0.8),⁄ 𝑎4𝑎5 (0.6,0.2),⁄ 𝑎5𝑎1 (0.1,0.8),⁄ 𝑎2𝑎5 (0.4,0.4)⁄ } 

 

Hence  

𝑂𝑟𝑑(�̃�) = ∑ (�̃�𝜇,𝛾(𝑒𝑖)(𝑎1) + �̃�𝜇,𝛾(𝑒𝑖)(𝑎2) + �̃�𝜇,𝛾(𝑒𝑖)(𝑎3) + �̃�𝜇,𝛾(𝑒𝑖)(𝑎4) + �̃�𝜇,𝛾(𝑒𝑖)(𝑎5))
𝑒1,𝑒2,𝑒3∈𝐴

 

 

                =(6.0,8.0) 
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Definition 3.3: The size of a intuitionistic fuzzy soft graph is  

𝑆𝑖𝑧(�̃�) = ∑ ( ∑ 𝐾𝜌,𝜏(𝑒𝑖)(𝑎𝑏)
 

𝑎𝑏∈𝐸

)
𝑒𝑖∈𝐴

 

 

Example 3.3: 

Considering the above example we determine the size of the graph as  

 

𝑆𝑖𝑧(�̃�) = ∑ (�̃�𝜌,𝜏(𝑒𝑖)(𝑎1𝑎2) + �̃�𝜌,𝜏(𝑒𝑖)(𝑎2𝑎3) + �̃�𝜌,𝜏(𝑒𝑖)(𝑎3𝑎4) + �̃�𝜌,𝜏(𝑒𝑖)(𝑎4𝑎5)
𝑒1,𝑒2,𝑒3∈𝐴

 

+ �̃�𝜌,𝜏(𝑒𝑖)(𝑎5𝑎1) + �̃�𝜌,𝜏(𝑒𝑖)(𝑎2𝑎5)) 

= (3.6,11.2) 

Definition 3.4: A intuitionistic fuzzy soft graph �̃�is a strong intuitionistic fuzzy soft graph if 

�̃�𝛽,𝛿(𝑒) is a strong intuitionistic fuzzy soft graph ∀𝑒 ∈ 𝐴  i.e., 

�̃�𝜌(𝑒 )(𝑎 𝑏) = 𝑚𝑖𝑛 (�̃�𝜇(𝑒)(𝑎), �̃�𝜇(𝑒)(𝑏)) 

�̃�𝜏(𝑒 )(𝑎 𝑏) = 𝑚𝑎𝑥 (�̃�𝛾(𝑒)(𝑎), �̃�𝛾(𝑒)(𝑏)) ∀(𝑎, 𝑏) ∈ 𝐸 

Example 3.4: 

Consider a simple graph 𝐺∗ = (𝑉, 𝐸)  𝑉 = {𝑎1, 𝑎2, 𝑎3, 𝑎4} and 𝐸 = {𝑎1𝑎2, 𝑎2𝑎3, 𝑎3𝑎4, 𝑎4𝑎1} 

Let 𝐴 = {𝑒1, 𝑒2} be a parameter set and (�̃�𝜇,𝛾, 𝐴) be a intuitionistic fuzzy soft set over 𝑉 with 

intuitionistic fuzzy approximate function �̃�𝜇,𝛾 ∶  𝐴 →  𝐼𝐹𝑉 

                                   �̃�𝜇,𝛾(𝑒1) = {𝑎1 (0.5,0.4),⁄ 𝑎2 (0.3,0.7),⁄ 𝑎3 (0.2,0.8), 𝑎4 (0.9,0)⁄⁄ }               

�̃�𝜇,𝛾(𝑒2) = {𝑎1 (0.7,0.3),⁄ 𝑎2 (0.5,0.4),⁄ 𝑎3 (0.1,0.9), 𝑎4 (0.8,0.2)⁄⁄ } 

Let (�̃�𝜌,𝜏, 𝐴) be a intuitionistic fuzzy soft set over E such that       

�̃�𝜌,𝜏(𝑒1) = {𝑎1𝑎2 (0.3,0.7),⁄ 𝑎2𝑎3 (0.2,0.8),⁄ 𝑎3𝑎4 (0.2,0.8),⁄ 𝑎4𝑎1 (0.5,0.4)⁄ } 

�̃�𝜌,𝜏(𝑒2) = {𝑎1𝑎2 (0.5,0.4),⁄ 𝑎2𝑎3 (0.1,0.9),⁄ 𝑎3𝑎4 (0.1,0.9),⁄ 𝑎4𝑎1 (0.7,0.3)⁄ } 

Here �̃�𝛽,𝛿(𝑒1) = (�̃�𝜇,𝛾(𝑒1), �̃�𝜌,𝜏(𝑒1)), �̃�𝛽,𝛿(𝑒2) = (�̃�𝜇,𝛾(𝑒2), �̃�𝜌,𝜏(𝑒2)) are strong intuitionistic 

fuzzy soft graph. 

Definition 3.5: A intuitionistic fuzzy soft graph �̃�is a complete intuitionistic fuzzy soft graph if 

�̃�𝛽,𝛿(𝑒) is a  complete intuitionistic fuzzy soft graph ∀𝑒 ∈ 𝐴  i.e., 
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�̃�𝜌(𝑒 )(𝑎 𝑏) = 𝑚𝑖𝑛 (�̃�𝜇(𝑒)(𝑎), �̃�𝜇(𝑒)(𝑏)) 

�̃�𝜏(𝑒 )(𝑎 𝑏) = 𝑚𝑎𝑥 (�̃�𝛾(𝑒)(𝑎), �̃�𝛾(𝑒)(𝑏)) ∀𝑎, 𝑏 ∈ 𝑉 

Example 3.5: 

Consider a simple graph 𝐺∗ = (𝑉, 𝐸)  𝑉 = {𝑎1, 𝑎2, 𝑎3, 𝑎4} and 𝐸 =

{𝑎1𝑎2, 𝑎2𝑎3, 𝑎3𝑎4, 𝑎4𝑎1, 𝑎1𝑎3, 𝑎2𝑎4} 

Let 𝐴 = {𝑒1, 𝑒2} be a parameter set and (�̃�𝜇,𝛾, 𝐴) be a intuitionistic fuzzy soft set over 𝑉 with 

intuitionistic fuzzy approximate function �̃�𝜇,𝛾 ∶  𝐴 →  𝐼𝐹𝑉 

                                   �̃�𝜇,𝛾(𝑒1) = {𝑎1 (0.5,0.4),⁄ 𝑎2 (0.3,0.7),⁄ 𝑎3 (0.2,0.8), 𝑎4 (0.9,0.1)⁄⁄ }               

�̃�𝜇,𝛾(𝑒2) = {𝑎1 (0.4,0.5),⁄ 𝑎2 (0.3,0.7),⁄ 𝑎3 (0.2,0.7), 𝑎4 (0.7,0.3)⁄⁄ } 

Then (�̃�𝜌,𝜏, 𝐴) be a intuitionistic fuzzy soft set over E such that       

�̃�𝜌,𝜏(𝑒1)

= {𝑎1𝑎2 (0.3,0.7),⁄ 𝑎2𝑎3 (0.2,0.8),⁄ 𝑎3𝑎4 (0.2,0.8),⁄ 𝑎4𝑎1 (0.5,0.4),⁄ 𝑎1𝑎3 (0.2,0.8),⁄ 𝑎2𝑎4 (0.3,0.7)⁄ } 

�̃�𝜌,𝜏(𝑒2) =

{𝑎1𝑎2 (0.3,0.7),⁄ 𝑎2𝑎3 (0.2,0.7),⁄ 𝑎3𝑎4 (0.2,0.7),⁄ 𝑎4𝑎1 (0.4,0.5),⁄ 𝑎1𝑎3 (0.2,0.7),⁄ 𝑎2𝑎4 (0.3,0.7)⁄ }.  

Here �̃�𝛽,𝛿(𝑒1) = (�̃�𝜇,𝛾(𝑒1), �̃�𝜌,𝜏(𝑒1)), �̃�𝛽,𝛿(𝑒2) = (�̃�𝜇,𝛾(𝑒2), �̃�𝜌,𝜏(𝑒2)) are complete intuitionistic 

fuzzy soft graph. 

Definition 3.6:  Let 𝑉1, 𝑉2 ⊂ 𝑉 , 𝐸1, 𝐸2 ⊂ 𝐸 𝑎𝑛𝑑 𝐴, 𝐵   are the subsets of the parameter set. Then 

the union of two intuitionistic fuzzy soft graph �̃�𝐴,𝑉1

1 = ( �̃�𝜇,𝛾
1 (𝑒𝑖), �̃�𝜌,𝜏

1 (𝑒𝑖))  𝑎𝑛𝑑 �̃�𝐵,𝑉2

2 =

( �̃�𝜇,𝛾
2 (𝑒𝑖), �̃�𝜌,𝜏

2 (𝑒𝑖)) is defined to be                      �̃�𝐶,𝑉3

3 = ( �̃�𝜇,𝛾
3 (𝑒𝑖), �̃�𝜌,𝜏

3 (𝑒𝑖)) where 𝑒𝑖 ∈ 𝐶 = 𝐴 ∪

𝐵, 𝑉3 = 𝑉1 ∪ 𝑉2 and 

( �̃�𝜇
3(𝑒)(𝑥𝑖),  �̃�𝛾

3(𝑒)(𝑥𝑖)) = ( �̃�𝜇
1(𝑒)(𝑥𝑖),  �̃�𝛾

1(𝑒)(𝑥𝑖)) ∀𝑒 ∈ 𝐴\𝐵 𝑎𝑛𝑑 𝑥𝑖 ∈ 𝑉1 ∖ 𝑉2 

= (0,1)∀𝑒 ∈ 𝐴 ∖ 𝐵𝑎𝑛𝑑 𝑥𝑖 ∈ 𝑉2 ∖ 𝑉1 

= ( �̃�𝜇
1(𝑒)(𝑥𝑖),  �̃�𝛾

1(𝑒)(𝑥𝑖)) ∀𝑒 ∈ 𝐴\𝐵 𝑎𝑛𝑑 𝑥𝑖 ∈ 𝑉1 ∩ 𝑉2 

= ( �̃�𝜇
2(𝑒)(𝑥𝑖),  �̃�𝛾

2(𝑒)(𝑥𝑖)) ∀𝑒 ∈ 𝐵\𝐴 𝑎𝑛𝑑 𝑥𝑖 ∈ 𝑉2 ∖ 𝑉1 

= (0,1)∀𝑒 ∈ 𝐵 ∖ 𝐴 𝑎𝑛𝑑 𝑥𝑖 ∈ 𝑉1 ∩ 𝑉2 

= ( �̃�𝜇
2(𝑒)(𝑥𝑖),  �̃�𝛾

2(𝑒)(𝑥𝑖)) ∀𝑒 ∈ 𝐵\𝐴 𝑎𝑛𝑑 𝑥𝑖 ∈ 𝑉1 ∩ 𝑉2 
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= (𝑚𝑎𝑥 ( �̃�𝜇
1(𝑒)(𝑥𝑖),  �̃�𝜇

2(𝑒)(𝑥𝑖)) , 𝑚𝑖𝑛 ( �̃�𝛾
1(𝑒)(𝑥𝑖),  �̃�𝛾

2(𝑒)(𝑥𝑖))) ∀𝑒 ∈ 𝐴 ∩ 𝐵, 𝑥𝑖 ∈ 𝑉1 ∩ 𝑉2 

= ( �̃�𝜇
1(𝑒)(𝑥𝑖),  �̃�𝛾

1(𝑒)(𝑥𝑖)) ∀𝑒 ∈ 𝐴 ∩ 𝐵 , 𝑥𝑖 ∈ 𝑉1 ∖ 𝑉2 

= ( �̃�𝜇
2(𝑒)(𝑥𝑖),  �̃�𝛾

2(𝑒)(𝑥𝑖)) ∀𝑒 ∈ 𝐴 ∩ 𝐵 , 𝑥𝑖 ∈ 𝑉2 ∖ 𝑉1  

and  ( �̃�𝜌
3(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

3(𝑒)(𝑥𝑖, 𝑥𝑗)) = ( �̃�𝜌
1(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

1(𝑒)(𝑥𝑖, 𝑥𝑗))  

                                                                    𝑖𝑓 𝑒 ∈ 𝐴\𝐵 𝑎𝑛𝑑 (𝑥𝑖 , 𝑥𝑗) ∈ (𝑉1𝑋𝑉1) ∖ (𝑉2𝑋𝑉2) 

= (0,1)∀𝑒 ∈ 𝐴 ∖ 𝐵 𝑎𝑛𝑑 (𝑥𝑖, 𝑥𝑗) ∈ (𝑉2𝑋𝑉2) ∖ (𝑉1𝑋𝑉1) 

= ( �̃�𝜌
1(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

1(𝑒)(𝑥𝑖, 𝑥𝑗))  𝑖𝑓 𝑒 ∈ 𝐴\𝐵 𝑎𝑛𝑑  (𝑥𝑖 , 𝑥𝑗) ∈ (𝑉1𝑋𝑉1) ∩ (𝑉2𝑋𝑉2) 

= ( �̃�𝜌
2(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

2(𝑒)(𝑥𝑖, 𝑥𝑗))  𝑖𝑓 𝑒 ∈ 𝐵\𝐴 𝑎𝑛𝑑  (𝑥𝑖, 𝑥𝑗) ∈ (𝑉2𝑋𝑉2) ∖ (𝑉1𝑋𝑉1) 

= (0,1)∀𝑒 ∈ 𝐵\𝐴 𝑎𝑛𝑑 (𝑥𝑖 , 𝑥𝑗) ∈ (𝑉1𝑋𝑉1) ∖ (𝑉2𝑋𝑉2) 

= ( �̃�𝜌
2(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

2(𝑒)(𝑥𝑖, 𝑥𝑗))  𝑖𝑓 𝑒 ∈ 𝐵\𝐴 𝑎𝑛𝑑  (𝑥𝑖 , 𝑥𝑗) ∈ (𝑉1𝑋𝑉1) ∩ (𝑉2𝑋𝑉2) 

= (𝑚𝑎𝑥 ( �̃�𝜌
1(𝑒)(𝑥𝑖 , 𝑥𝑗),  �̃�𝜌

2(𝑒)(𝑥𝑖, 𝑥𝑗)) , 𝑚𝑖𝑛 ( �̃�𝜏
1(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

2(𝑒)(𝑥𝑖, 𝑥𝑗)))   𝑖𝑓 𝑒

∈ 𝐴 ∩ 𝐵, (𝑥𝑖, 𝑥𝑗) ∈ (𝑉1𝑋𝑉1) ∩ (𝑉2𝑋𝑉2)  

= ( �̃�𝜌
1(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

1(𝑒)(𝑥𝑖, 𝑥𝑗))  𝑖𝑓 𝑒 ∈ 𝐴 ∩ 𝐵 𝑎𝑛𝑑  (𝑥𝑖 , 𝑥𝑗) ∈ (𝑉1𝑋𝑉1) ∖ (𝑉2𝑋𝑉2) 

= ( �̃�𝜌
2(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

2(𝑒)(𝑥𝑖, 𝑥𝑗))  𝑖𝑓 𝑒 ∈ 𝐴 ∩ 𝐵 𝑎𝑛𝑑  (𝑥𝑖 , 𝑥𝑗) ∈ (𝑉2𝑋𝑉2) ∖ (𝑉1𝑋𝑉1) 

Example 3.6: 

Consider a simple graph 𝐺∗ = (𝑉, 𝐸)  𝑉 = {𝑎1, 𝑎2, 𝑎3, 𝑎4, 𝑎5, 𝑎6} and 𝐸 =

{𝑎1𝑎2, 𝑎2𝑎3, 𝑎3𝑎4, 𝑎2𝑎5, 𝑎5𝑎6}  

Let 𝐴 = {𝑒1, 𝑒2, 𝑒3} and 𝐵 = {𝑒2, 𝑒3, 𝑒4} be the subsets of the parameter set and 𝑉1 =

{𝑎1, 𝑎2, 𝑎3, 𝑎4} ⊂ 𝑉 and𝑉2 = {𝑎1, 𝑎2, 𝑎5, 𝑎6} ⊂ 𝑉; 𝐸1 = {𝑎1𝑎2, 𝑎2𝑎3, 𝑎3𝑎4}, 𝐸2 =

{𝑎1𝑎2, 𝑎2𝑎5, 𝑎5𝑎6}  . ( �̃�𝜇,𝛾
1 , 𝐴), ( �̃�𝜇,𝛾

2 , 𝐵) be a intuitionistic fuzzy soft set over 𝑉 with 

intuitionistic fuzzy approximate function  �̃�𝜇,𝛾
1 ∶  𝐴 →  𝐼𝐹𝑉1  and  �̃�𝜇,𝛾

2 ∶  𝐵 →  𝐼𝐹𝑉2  

 �̃�𝜇,𝛾
1 (𝑒1) = {𝑎1 (0.1,0.8),⁄ 𝑎2 (0.5,0.4),⁄ 𝑎3 (0.8,0.2), 𝑎4 (0.2,0.7)⁄⁄ } 

 �̃�𝜇,𝛾
1 (𝑒2) = {𝑎1 (0.8,0.1),⁄ 𝑎2 (0.2,0.8),⁄ 𝑎3 (0.3,0.6), 𝑎4 (0.9,0.1)⁄⁄ } 

 �̃�𝜇,𝛾
1 (𝑒3) = {𝑎1 (0.3,0.6),⁄ 𝑎2 (0.7,0.2),⁄ 𝑎3 (0.7,0.2), 𝑎4 (0,0.6)⁄⁄ } 

and  

 �̃�𝜇,𝛾
2 (𝑒2) = {𝑎1 (0.2,0.7),⁄ 𝑎2 (0.3,0.6),⁄ 𝑎3 (0.8,0.1), 𝑎4 (0.7,0.3)⁄⁄ } 
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 �̃�𝜇,𝛾
2 (𝑒3) = {𝑎1 (0.6,0.3),⁄ 𝑎2 (0.4,0.6),⁄ 𝑎3 (0.5,0.4), 𝑎4 (0,0.7)⁄⁄ } 

 �̃�𝜇,𝛾
2 (𝑒4) = {𝑎1 (0,0.6),⁄ 𝑎2 (0.7,0.2),⁄ 𝑎3 (0.5,0.4), 𝑎4 (0.4,0.6)⁄⁄ } 

Then (�̃�𝜌,𝜏
1 (𝑒1), 𝐴)  and (𝐾𝜌,𝜏

2 (𝑒2), 𝐵) are intuitionistic fuzzy soft set over E such that       

�̃�𝜌,𝜏
1 (𝑒1) = {𝑎1𝑎2 (0.1,0.7),⁄ 𝑎2𝑎3 (0.4,0.4),⁄ 𝑎3𝑎4 (0.1,0.6)⁄ } 

�̃�𝜌,𝜏
1 (𝑒2) = {𝑎1𝑎2 (0.2,0.8),⁄ 𝑎2𝑎3 (0.2,0.7),⁄ 𝑎3𝑎4 (0.2,0.5)⁄ } 

�̃�𝜌,𝜏
1 (𝑒3) = {𝑎1𝑎2 (0.2,0.6),⁄ 𝑎2𝑎3 (0.5,0.2),⁄ 𝑎3𝑎4 (0,0.6)⁄ } 

and  

�̃�𝜌,𝜏
2 (𝑒2) = {𝑎1𝑎2 (0.2,0.5),⁄ 𝑎2𝑎5 (0.2,0.7),⁄ 𝑎5𝑎6 (0.6,0.2)⁄ } 

�̃�𝜌,𝜏
2 (𝑒3) = {𝑎1𝑎2 (0.4,0.6),⁄ 𝑎2𝑎5 (0.3,0.5),⁄ 𝑎5𝑎6 (0,0.7)⁄ } 

�̃�𝜌,𝜏
2 (𝑒4) = {𝑎1𝑎2 (0,0.6),⁄ 𝑎2𝑎5 (0.4,0.3),⁄ 𝑎5𝑎6 (0.3,0.5)⁄ } 

Then the union of two intuitionistic fuzzy soft graph is  �̃�𝐶,𝑉3

3 = ( �̃�𝜇,𝛾
3 (𝑒𝑖), �̃�𝜌,𝜏

3 (𝑒𝑖)) such that  

 �̃�𝜇,𝛾
3 (𝑒1) = {𝑎1 (0.1,0.8),⁄ 𝑎2 (0.5,0.4),⁄ 𝑎3 (0.8,0.2), 𝑎4 (0.2,0.7)⁄ , 𝑎5 (0,1), 𝑎6 (0,1)⁄⁄⁄ } 

 �̃�𝜇,𝛾
3 (𝑒2) = {𝑎1 (0.8,0.1),⁄ 𝑎2 (0.3,0.6),⁄ 𝑎3 (0.3,0.6), 𝑎4 (0.9,0.1)⁄ , 𝑎5 (0.8,0), 𝑎6 (0.7,0.3)⁄⁄⁄ } 

 �̃�𝜇,𝛾
3 (𝑒3) = {𝑎1 (0.6,0.3),⁄ 𝑎2 (0.7,0.2),⁄ 𝑎3 (0.7,0.2), 𝑎4 (0,0.6)⁄ , 𝑎5 (0.5,0.4), 𝑎6 (0,0.7)⁄⁄⁄ } 

 �̃�𝜇,𝛾
3 (𝑒4) = {𝑎1 (0,0.6),⁄ 𝑎2 (0.7,0.2),⁄ 𝑎3 (0,1), 𝑎4 (0,1)⁄ , 𝑎5 (0.5,0.4), 𝑎6 (0.4,0.6)⁄⁄⁄ } 

and �̃�𝜌,𝜏(𝑒1) = {𝑎1𝑎2 (0.1,0.7),⁄ 𝑎2𝑎3 (0.4,0.4),⁄ 𝑎3𝑎4 (0.1,0.6),⁄ 𝑎2𝑎5 (0,1),⁄ 𝑎5𝑎6 (0,1)⁄ } 

�̃�𝜌,𝜏(𝑒2) = {𝑎1𝑎2 (0.2,0.7),⁄ 𝑎2𝑎3 (0.2,0.7),⁄ 𝑎3𝑎4 (0.2,0.5),⁄ 𝑎2𝑎5 (0.2,0.5),⁄ 𝑎5𝑎6 (0.6,0.2)⁄ } 

�̃�𝜌,𝜏(𝑒3) = {𝑎1𝑎2 (0.4,0.6),⁄ 𝑎2𝑎3 (0.5,0.2),⁄ 𝑎3𝑎4 (0,0.6),⁄ 𝑎2𝑎5 (0.3,0.5),⁄ 𝑎5𝑎6 (0,0.7)⁄ } 

�̃�𝜌,𝜏(𝑒4) = {𝑎1𝑎2 (0,0.6),⁄ 𝑎2𝑎3 (0,1),⁄ 𝑎3𝑎4 (0,1),⁄ 𝑎2𝑎5 (0.4,0.3),⁄ 𝑎5𝑎6 (0.3,0.5)⁄ } 

Definition 3.7:  Let 𝑉1, 𝑉2 ⊂ 𝑉 , 𝐸1, 𝐸2 ⊂ 𝐸 𝑎𝑛𝑑 𝐴, 𝐵   are the subsets of the parameter set. Then 

the intersection of two intuitionistic fuzzy soft graph    �̃�𝐴,𝑉1

1 = ( �̃�𝜇,𝛾
1 (𝑒𝑖), �̃�𝜌,𝜏

1 (𝑒𝑖))  𝑎𝑛𝑑 �̃�𝐵,𝑉2

2 =

( �̃�𝜇,𝛾
2 (𝑒𝑖), �̃�𝜌,𝜏

2 (𝑒𝑖)) is defined to be    �̃�𝐶,𝑉3

3 = ( �̃�𝜇,𝛾
3 (𝑒𝑖), �̃�𝜌,𝜏

3 (𝑒𝑖)) where 𝑒𝑖 ∈ 𝐶 = 𝐴 ∩ 𝐵, 𝑉3 =

𝑉1 ∩ 𝑉2 and ( �̃�𝜇
3(𝑒)(𝑥𝑖),  �̃�𝛾

3(𝑒)(𝑥𝑖)) =

(𝑚𝑖𝑛 ( �̃�𝜇
1(𝑒)(𝑥𝑖),  �̃�𝜇

2(𝑒)(𝑥𝑖)) , 𝑚𝑎𝑥 ( �̃�𝛾
1(𝑒)(𝑥𝑖),  �̃�𝛾

2(𝑒)(𝑥𝑖))) ∀𝑒 ∈ 𝐶, 𝑥𝑖 ∈ 𝑉3 
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( �̃�𝜌
3(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

3(𝑒)(𝑥𝑖, 𝑥𝑗))

= (𝑚𝑖𝑛 ( �̃�𝜌
1(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜌

2(𝑒)(𝑥𝑖, 𝑥𝑗)) , 𝑚𝑎𝑥 ( �̃�𝜏
1(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

2(𝑒)(𝑥𝑖, 𝑥𝑗))) ∀𝑒 ∈ 𝐶,

(𝑥𝑖 , 𝑥𝑗) ∈ 𝑉3 

Example 3.7: 

Consider a simple graph 𝐺∗ = (𝑉, 𝐸)  𝑉 = {𝑎1, 𝑎2, 𝑎3, 𝑎4} and 𝐸 =

{𝑎1𝑎2, 𝑎1𝑎3, 𝑎2𝑎3, 𝑎2𝑎4, 𝑎3𝑎4}  

Let 𝐴 = {𝑒1, 𝑒2} and 𝐵 = {𝑒2, 𝑒3} be the subsets of the parameter set and 𝑉1 = {𝑎1, 𝑎2, 𝑎3} ⊂ 𝑉 

and 𝑉2 = {𝑎2, 𝑎3, 𝑎4} ⊂ 𝑉; 𝐸1 = {𝑎1𝑎2, 𝑎1𝑎3, 𝑎2𝑎3}, 𝐸2 = {𝑎2𝑎3, 𝑎2𝑎4, 𝑎3𝑎4}  

. ( �̃�𝜇,𝛾
1 , 𝐴), ( �̃�𝜇,𝛾

2 , 𝐵) be a intuitionistic fuzzy soft set over 𝑉 with intuitionistic fuzzy approximate 

function  �̃�𝜇,𝛾
1 ∶  𝐴 →  𝐼𝐹𝑉1 and  �̃�𝜇,𝛾

2 ∶  𝐵 →  𝐼𝐹𝑉2 

 �̃�𝜇,𝛾
1 (𝑒1) = {𝑎1 (0.2,0.8),⁄ 𝑎2 (0.4,0.5),⁄ 𝑎3 (0.6,0.3)⁄ } 

 �̃�𝜇,𝛾
1 (𝑒2) = {𝑎1 (0.3,0.6),⁄ 𝑎2 (0.9,0.1),⁄ 𝑎3 (0.6,0.4)⁄ } 

𝑎𝑛𝑑  �̃�𝜇,𝛾
2 (𝑒2) = {𝑎2 (0.3,0.7),⁄ 𝑎3 (0.5,0.4),⁄ 𝑎4 (0.4,0.5)⁄ } 

 �̃�𝜇,𝛾
2 (𝑒2) = {𝑎2 (0.1,0.9),⁄ 𝑎3 (0.4,0.5),⁄ 𝑎4 (0.7,0.2)⁄ } 

Then (�̃�𝜌,𝜏
1 (𝑒1), 𝐴)  and (𝐾𝜌,𝜏

2 (𝑒2), 𝐵) are intuitionistic fuzzy soft set over E such that       

�̃�𝜌,𝜏
1 (𝑒1) = {𝑎1𝑎2 (0.2,0.8),⁄ 𝑎1𝑎3 (0.2,0.7),⁄ 𝑎2𝑎3 (0.4,0.5)⁄ } 

�̃�𝜌,𝜏
1 (𝑒2) = {𝑎1𝑎2 (0.3,0.6),⁄ 𝑎1𝑎3 (0.2,0.5),⁄ 𝑎2𝑎3 (0.5,0.3)⁄ } 

and  

�̃�𝜌,𝜏
2 (𝑒2) = {𝑎2𝑎3 (0.3,0.7),⁄ 𝑎2𝑎4 (0.2,0.6),⁄ 𝑎3𝑎4 (0.4,0.4)⁄ } 

�̃�𝜌,𝜏
2 (𝑒3) = {𝑎2𝑎3 (0.1,0.8),⁄ 𝑎2𝑎4 (0.1,0.8),⁄ 𝑎3𝑎4 (0.3,0.4)⁄ } 

Then the intersection of two intuitionistic fuzzy soft graph is  �̃�𝐶,𝑉3

3 = ( �̃�𝜇,𝛾
3 (𝑒𝑖), �̃�𝜌,𝜏

3 (𝑒𝑖)) such 

that  

 �̃�𝜇,𝛾
3 (𝑒2) = {𝑎2 (0.3,0.7),⁄ 𝑎3 (0.5,0.4)⁄ } 

�̃�𝜌,𝜏
3 (𝑒2) = {𝑎2𝑎3 (0.3,0.7)⁄ } 

Proposition 3.1: 

Let  �̃�𝐶,𝑉3

3  be the union of the intuitionistic fuzzy soft graph �̃�𝐴,𝑉1

1  𝑎𝑛𝑑  �̃�𝐵,𝑉2

2 . Then  �̃�𝐶,𝑉3

3 =

 �̃�𝐴,𝑉1

1  ∪̃  �̃�𝐵,𝑉2

2  is a intuitionistic fuzzy soft graph. 
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Proof: 

If 𝑒 ∈ 𝐴\𝐵 𝑎𝑛𝑑 (𝑥𝑖 , 𝑥𝑗) ∈ (𝑉1𝑋𝑉1) ∖ (𝑉2𝑋𝑉2) 𝑜𝑟 (𝑥𝑖 , 𝑥𝑗) ∈ (𝑉1𝑋𝑉1) ∩ (𝑉2𝑋𝑉2) then by 

definition(3.6) it follows that ( �̃�𝜌
3(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

3(𝑒)(𝑥𝑖, 𝑥𝑗)) = ( �̃�𝜌
1(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

1(𝑒)(𝑥𝑖, 𝑥𝑗)) 

≤ (𝑚𝑖𝑛 ( �̃�𝜇
1(𝑒)(𝑥𝑖),  �̃�𝜇

1(𝑒)(𝑥𝑗)) , 𝑚𝑎𝑥 ( �̃�𝛾
1(𝑒)(𝑥𝑖),  �̃�𝛾

1(𝑒)(𝑥𝑗))) 

= (𝑚𝑖𝑛 ( �̃�𝜇
3(𝑒)(𝑥𝑖),  �̃�𝜇

3(𝑒)(𝑥𝑗)) , 𝑚𝑎𝑥 ( �̃�𝛾
3(𝑒)(𝑥𝑖),  �̃�𝛾

3(𝑒)(𝑥𝑗))) 

If 𝑒 ∈ 𝐴 ∖ 𝐵𝑎𝑛𝑑 (𝑥𝑖 , 𝑥𝑗) ∈ (𝑉2𝑋𝑉2) ∖ (𝑉1𝑋𝑉1) then we know that  

( �̃�𝜌
3(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

3(𝑒)(𝑥𝑖, 𝑥𝑗)) = (0,1) 

≤ (𝑚𝑖𝑛 ( �̃�𝜇
3(𝑒)(𝑥𝑖),  �̃�𝜇

3(𝑒)(𝑥𝑗)) , 𝑚𝑎𝑥 ( �̃�𝛾
3(𝑒)(𝑥𝑖),  �̃�𝛾

3(𝑒)(𝑥𝑗))) 

Similarly 𝑖𝑓 𝑒 ∈ 𝐵\𝐴 𝑎𝑛𝑑  (𝑥𝑖 , 𝑥𝑗) ∈ (𝑉2𝑋𝑉2) ∖ (𝑉1𝑋𝑉1) 𝑜𝑟 (𝑥𝑖 , 𝑥𝑗) ∈ (𝑉1𝑋𝑉1) ∩ (𝑉2𝑋𝑉2) then  

( �̃�𝜌
3(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

3(𝑒)(𝑥𝑖, 𝑥𝑗)) = ( �̃�𝜌
2(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

2(𝑒)(𝑥𝑖, 𝑥𝑗)) 

≤ (𝑚𝑖𝑛 ( �̃�𝜇
3(𝑒)(𝑥𝑖),  �̃�𝜇

3(𝑒)(𝑥𝑗)) , 𝑚𝑎𝑥 ( �̃�𝛾
3(𝑒)(𝑥𝑖),  �̃�𝛾

3(𝑒)(𝑥𝑗))) 

Now let us consider the case when 𝑒 ∈ 𝐴 ∩ 𝐵 𝑎𝑛𝑑  (𝑥𝑖 , 𝑥𝑗) ∈ (𝑉1𝑋𝑉1) ∩ (𝑉2𝑋𝑉2) 

( �̃�𝜌
3(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

3(𝑒)(𝑥𝑖, 𝑥𝑗))

= (𝑚𝑎𝑥 ( �̃�𝜌
1(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜌

2(𝑒)(𝑥𝑖, 𝑥𝑗)) , 𝑚𝑖𝑛 ( �̃�𝜏
1(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

2(𝑒)(𝑥𝑖, 𝑥𝑗))) 

≤ {𝑚𝑎𝑥 (𝑚𝑖𝑛 ( �̃�𝜇
1(𝑒)(𝑥𝑖),  �̃�𝜇

1(𝑒)(𝑥𝑗)) , 𝑚𝑖𝑛 ( �̃�𝜇
2(𝑒)(𝑥𝑖),  �̃�𝜇

2(𝑒)(𝑥𝑗))) , 

                                  𝑚𝑖𝑛 (𝑚𝑎𝑥 ( �̃�𝛾
1(𝑒)(𝑥𝑖),  �̃�𝛾

2(𝑒)(𝑥𝑗)) , 𝑚𝑎𝑥 ( �̃�𝛾
1(𝑒)(𝑥𝑖),  �̃�𝛾

2(𝑒)(𝑥𝑗)))} 

≤ {𝑚𝑎𝑥 (𝑚𝑖𝑛 ( �̃�𝜇
1(𝑒)(𝑥𝑖),  �̃�𝜇

2(𝑒)(𝑥𝑖)) , 𝑚𝑖𝑛 ( �̃�𝜇
1(𝑒)(𝑥𝑗),  �̃�𝜇

2(𝑒)(𝑥𝑗))) , 

                                 𝑚𝑖𝑛 (𝑚𝑎𝑥 ( �̃�𝛾
1(𝑒)(𝑥𝑖),  �̃�𝛾

2(𝑒)(𝑥𝑖)) , 𝑚𝑎𝑥 ( �̃�𝛾
1(𝑒)(𝑥𝑗),  �̃�𝛾

2(𝑒)(𝑥𝑗)))} 

≤ {𝑚𝑖𝑛 (𝑚𝑎𝑥 ( �̃�𝜇
1(𝑒)(𝑥𝑖),  �̃�𝜇

2(𝑒)(𝑥𝑖)) , 𝑚𝑎𝑥 ( �̃�𝜇
1(𝑒)(𝑥𝑗),  �̃�𝜇

2(𝑒)(𝑥𝑗))) , 

                                  𝑚𝑎𝑥 (𝑚𝑖𝑛 ( �̃�𝛾
1(𝑒)(𝑥𝑖),  �̃�𝛾

2(𝑒)(𝑥𝑖)) , 𝑚𝑖𝑛 ( �̃�𝛾
1(𝑒)(𝑥𝑗),  �̃�𝛾

2(𝑒)(𝑥𝑗)))} 

= (𝑚𝑖𝑛 ( �̃�𝜇
3(𝑒)(𝑥𝑖),  �̃�𝜇

3(𝑒)(𝑥𝑗)) , 𝑚𝑎𝑥 ( �̃�𝛾
3(𝑒)(𝑥𝑖),  �̃�𝛾

3(𝑒)(𝑥𝑗))) 



679                                                                       P. SUNITHA 

Similarly we can prove that 𝑖𝑓 𝑒 ∈ 𝐴 ∩ 𝐵 𝑎𝑛𝑑  (𝑥𝑖 , 𝑥𝑗) ∈ (𝑉1𝑋𝑉1) ∖ (𝑉2𝑋𝑉2) 𝑜𝑟   (𝑥𝑖, 𝑥𝑗) ∈

(𝑉2𝑋𝑉2) ∖ (𝑉1𝑋𝑉1) ,  

( �̃�𝜌
3(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

3(𝑒)(𝑥𝑖, 𝑥𝑗))

≤ (𝑚𝑖𝑛 ( �̃�𝜇
3(𝑒)(𝑥𝑖),  �̃�𝜇

3(𝑒)(𝑥𝑗)) , 𝑚𝑎𝑥 ( �̃�𝛾
3(𝑒)(𝑥𝑖),  �̃�𝛾

3(𝑒)(𝑥𝑗))) 

Hence  �̃�𝐶,𝑉3

3 =  �̃�𝐴,𝑉1

1  ∪̃  �̃�𝐵,𝑉2

2  is a intuitionistic fuzzy soft graph. 

Proposition 3.2: 

If   �̃�𝐶,𝑉3

3  is the union of two intuitionistic fuzzy soft graph  �̃�𝐴,𝑉1

1  𝑎𝑛𝑑  �̃�𝐵,𝑉2

2  then 

both �̃�𝐴,𝑉1

1  𝑎𝑛𝑑 �̃�𝐵,𝑉2

2  are intuitionistic fuzzy soft subgraph of  �̃�𝐶,𝑉3

3 . 

Proposition 3.3: 

Let  �̃�𝐶,𝑉3

3  be the intersection of the intuitionistic fuzzy soft graph  �̃�𝐴,𝑉1

1  𝑎𝑛𝑑  �̃�𝐵,𝑉2

2 . Then  �̃�𝐶,𝑉3

3 =

 �̃�𝐴,𝑉1

1  ∩̃  �̃�𝐵,𝑉2

2  is a intuitionistic fuzzy soft graph. 

Proof: 

Let 𝑥𝑖 , 𝑥𝑗 ∈ 𝑉3 𝑎𝑛𝑑 𝑒 ∈ 𝐶. Then we have ( �̃�𝜌
3(𝑒)(𝑥𝑖 , 𝑥𝑗),  �̃�𝜏

3(𝑒)(𝑥𝑖, 𝑥𝑗)) 

(𝑚𝑖𝑛 ( �̃�𝜌
1(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜌

2(𝑒)(𝑥𝑖, 𝑥𝑗)) , 𝑚𝑎𝑥 ( �̃�𝜏
1(𝑒)(𝑥𝑖, 𝑥𝑗),  �̃�𝜏

2(𝑒)(𝑥𝑖, 𝑥𝑗))) 

≤ {𝑚𝑖𝑛 (𝑚𝑖𝑛 ( �̃�𝜇
1(𝑒)(𝑥𝑖),  �̃�𝜇

1(𝑒)(𝑥𝑗)) , 𝑚𝑖𝑛 ( �̃�𝜇
2(𝑒)(𝑥𝑖),  �̃�𝜇

2(𝑒)(𝑥𝑗))) , 

                                  𝑚𝑎𝑥 (𝑚𝑎𝑥 ( �̃�𝛾
1(𝑒)(𝑥𝑖),  �̃�𝛾

1(𝑒)(𝑥𝑗)) , 𝑚𝑎𝑥 ( �̃�𝛾
2(𝑒)(𝑥𝑖),  �̃�𝛾

2(𝑒)(𝑥𝑗)))} 

= {𝑚𝑖𝑛 (𝑚𝑖𝑛 ( �̃�𝜇
1(𝑒)(𝑥𝑖),  �̃�𝜇

2(𝑒)(𝑥𝑖)) , 𝑚𝑖𝑛 ( �̃�𝜇
1(𝑒)(𝑥𝑗),  �̃�𝜇

2(𝑒)(𝑥𝑗))) , 

                                  𝑚𝑎𝑥 (𝑚𝑎𝑥 ( �̃�𝛾
1(𝑒)(𝑥𝑖),  �̃�𝛾

2(𝑒)(𝑥𝑖)) , 𝑚𝑎𝑥 ( �̃�𝛾
1(𝑒)(𝑥𝑗),  �̃�𝛾

2(𝑒)(𝑥𝑗)))} 

= (𝑚𝑖𝑛 ( �̃�𝜇
3(𝑒)(𝑥𝑖),  �̃�𝜇

3(𝑒)(𝑥𝑗)) , 𝑚𝑎𝑥 ( �̃�𝛾
3(𝑒)(𝑥𝑖),  �̃�𝛾

3(𝑒)(𝑥𝑗))) 

Hence  �̃�𝐶,𝑉3

3 =  �̃�𝐴,𝑉1

1  ∩̃  �̃�𝐵,𝑉2

2  is a intuitionistic fuzzy soft graph. 

Proposition 3.4: 

If   �̃�𝐶,𝑉3

3  is the intersection of two intuitionistic fuzzy soft graph �̃�𝐴,𝑉1

1  𝑎𝑛𝑑 �̃�𝐵,𝑉2

2  then  �̃�𝐶,𝑉3

3  is a 

intuitionistic fuzzy soft subgraph of both �̃�𝐴,𝑉1

1  𝑎𝑛𝑑 �̃�𝐵,𝑉2

2 . 

 

 



INTUITIONISTIC FUZZY SOFT GRAPH                                                  680 

IV. CONCLUSION 

The basic notions of intuitionistic fuzzy soft graph, order, size, strong intuitionistic fuzzy soft 

graph,union and intersection of them has been explained with illustration which has wider 

application in the field of engineering and medicine. Using this concept we can extend our work 

in determining regular intuitionistic fuzzy soft graph.  
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