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1. Introduction 
Molodtsov [13] introduced the concept of soft set that can be seen as a new mathematical 
theory for dealing with uncertainties. Molodtsov applied this theory to several directions 
[13, 14, 15] and then formulated the notions of Soft number, Soft derivative, Soft integral, 
etc. in [16]. The soft set theory has been applied to many different fields with greatness. 
Maji [11] worked on theoretical study of soft sets in detail. The algebraic structure of soft 
set theory dealing with uncertainties has also been studied in more detail. Aktas and 
Cagman [2] introduced definition of soft groups, and derived their basic properties. The 
most appreciate theory to deal with uncertainties is the theory of fuzzy sets, developed by 
Zadeh [22] in 1965. But it has an inherent difficulty to set the membership function in each 
particular cases. The generalization of Zadeh’s fuzzy set called intuitionistic fuzzy set was 
introduced by Atanassov [4] which is characterized by a membership function and a 
non-membership function. In Zadeh’s fuzzy set, the sum of membership degree and non- 
membership degree is equal to one. In Atanassov’s intuitionistic fuzzy set the sum of 
membership degree and non- membership degree does not exeed one. 

Maji et al. [9] presented the concept of fuzzy soft sets by embedding ideas of fuzzy  
set in [22]. In fact the notion of fuzzy soft set is more generalized than that of fuzzy set and 
soft set. There after many papers devoted to fuzzify the concept of soft set theory which 
leads to a series of mathematical models such as fuzzy soft set [1,9,17], generalized fuzzy 
soft set [13, 21], possibility fuzzy soft set [3] and so on. There after Maji and his coauthor 
[10] introduced the notion of intuitionistic fuzzy soft set which is based on a combination 
of intuitionistic fuzzy sets and soft set models and they studied the properties of 
intuitionistic fuzzy soft set. 
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In 1736, Euler first introduced the concept of graph theory. The theory of graph is 
extremely useful tool for solving combinatorial problems in different areas such as 
geometry, algebra, number theory, topology, operation research, optimization and 
computer science, etc.. The first definition of fuzzy graphs was proposed by Kaffmann [8] 
in 1973, from Zadeh’s fuzzy relations [22]. But Rosenfeld [19] introduced another 
elaborated definition including fuzzy vertex and fuzzy edges and several fuzzy analogs of 
graph theoretic concepts. The first definition of intuitionistic fuzzy graph was introduced 
by Atanassov [5] in1999. Karunambigai and Parvathy [7] introduced intuitionistic fuzzy 
graph as a special case of Atanassov’s intuitionistic fuzzy graph. Soft graph was introduced 
by Thumbakara and George [18]. In 2015, Mohinta and Samanta [20] introduced the 
concept of fuzzy soft graph. 

In this paper, our aim is to introduce the notions of intuitionistic fuzzy soft graph, 
strong intuitionistic fuzzy soft graph, complete intutionistic fuzzy soft graph. Also studied 
about union of two intuitionistic fuzzy soft graph and proved that the collection of 
intuitionistic fuzzy soft graph is closed under finite union. 

 
2. Preliminaries 
Definition 2.1. A fuzzy set of a base set },,,{= 21 nvvvV …  (non-empty set) is specified by 

its membership function σ ; where [0,1]: →Vσ  assigning to each Vvi ∈ , the degree 

or grade to which .σ∈V   
 
Definition 2.2. A  fuzzy graph ),(= µσG  is a pair of function [0,1]: →Vσ  and 

[0,1]: →×VVµ , where for all Vvv ji ∈,  we have )()(),( jiji vvvv σσµ ∧≤  for 

each VVvv ji ×∈),( . Here σ  and µ  are respectively called fuzzy vertex and fuzzy 

edge of the fuzzy graph ).,(= µσG   
 
Definition 2.3. Let ),(= 111 µσG  and ),(= 222 µσG  be two fuzzy graphs over the set 

V . Then the Union of 1G  and 2G  is another fuzzy graph ),(= 333 µσG  over the set 

V  ,where )}(),({== 21213 ii vvmax σσσσσ ∨  for every niVvi …1,2= and∈  and 

)},(),,({=),( 213 jijiji vvvvmaxvv µµµ   for every  njiVvv ji …1,2=, and, ∈   

 
Definition 2.4. Let V  be a non-empty set. An intuitionistic fuzzy set A  in V  defined as 

}|))(),(,{(= VvvvVA AA ∈γµ which is characterised by a membership function

[0,1]: →VAµ  and the non-membership function [0,1]: →VAγ  and satisfying  1.  

Vvvv AA ∈≤+≤ everyfor1)()(0 γµ .  

    2.  Vvvvv AAA ∈≤≤ forevery1)(),(),(0 πγµ .  

    3.  )()(1=)( vvv AAA γµπ −− .  

 where Aπ  is called the intuitionistic fuzzy index of the element Ainv ; the value denotes 
the measure of non-determinancy. 
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         Obviously if VinvvA forevery0=)(π , then the intuitionistic fuzzy set A  is 
just Zadeh’s fuzzy set.  
 
Definition 2.5. An intuitionistic fuzzy graph is defined as ),,,(= γµEVG  where  

1. },,,{= 21 nvvvV … (non-empty set) such that [0,1]:1 →Vµ  and [0,1]:1 →Vγ  

denote the degree of membership and non-membership of the element Vvi ∈  

respectively and niVvvv iii …1,2=,forevery1)()(0 11 ∈≤+≤ γµ   

2.  [0,1]:[0,1]: 22 →×→××⊂ VVandVVwhereVVE γµ  are such that 

    (i) )}(),({),( 112 jiji vvminvv µµµ ≤   

    (ii) )}(),({),( 112 jiji vvmaxvv γγγ ≤  and  

    (iii) 1),(),(0 22 ≤+≤ jiji vvvv γµ , 1),(),,(),,(0 22 ≤≤ jijiji vvvvvv πγµ
where njiEvvvvvvvv jijijiji ,1,2,=,,),(everyfor),(),(1=),( 22 …∈−− γµπ   

  
Let U  be an initial universal set, P  be a set of parameters, P )(U  be the power set of 

U  and PA ⊆ .  
 
Definition 2.6. A pair ),( AF  is called a setsoft  over U  if and only if F  is a 

mapping of A  into the set of all subsets of the set U .  
 
Definition 2.7. A pair ),( AF  is called fuzzy soft set over U , where F is a mapping 

given by UIAF →: ; UI denotes the collection of all fuzzy subsets of PAU ⊆; .  
 
Definition 2.8. A pair ),( AF

⌣

 is called an intuitionistic fuzzy soft set over U , where F
⌣

 

is a mapping given by UIFAF →:
⌣

; UIF  denotes the collection of all intuitionistic 
fuzzy subsets of PAU ⊆; .  
 
Definition 2.9. Let },,,{= 21 nvvvV … (non-empty set),P(parameterset) and .PA⊆  
Also let 

  1. )(: VIA U→ρ  ( )(VI U  denotes collection of all fuzzy subsets in V ) 

 aaa ρρ =)(֏  (say), Aa∈  and [0,1]: →Vaρ ,  
),( ρA  Fuzzy soft vertex.  

2. )((),(: VVIVVIA UU ××→µ  denotes collection of all fuzzy subsets in VV × ) 

 aaa µµ =)(֏  (say), Aa∈  and [0,1]: →×VVaµ ),(),( jiaji vvvv µ֏
 

 ),( µA  Fuzzy soft edge.  

 Then )),(),,(( µρ AA  is called fuzzy soft graph if and only if 
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)()(),( jiajia vvvv ρρµ ∧≤  for each VVvv ji ×∈),( , 

njiandAaeveryfor ,1,2,=, …∈ .  
  

3. Intuitionistic fuzzy soft graph 
Definition 3.1. Let ),(= EVG  be a simple graph, },,,{= 21 nvvvV …  (non-empty set), 

VVE ×⊆ , PAandsetparameterP ⊆)( .Also let  

  1. 1µ  is a membership function defined on V by 

   )(:1 VIFA U→µ ( )(VIF U denotes collection of all intuitionistic fuzzy subsets in V )  

   aaa 11 =)( µµ֏  (say), Aa∈  and [0,1]:1 →Vaµ , )(1 iai vv µ֏  

   ),( 1µA  Intuitionistic fuzzy soft vertex of membership function and 

   1γ  is a non-membership function defined on V by 

   )(:1 VIFA U→γ ( )(VIF U denotes collection of all intuitionistic fuzzy subsets in V ) 

   aaa 11 =)( γγ֏  (say), Aa∈  and [0,1]:1 →Vaγ , )(1 iai vv γ֏  

),( 1γA  Intuitionistic fuzzy soft vertex of non-membership function such that     

nVvvv iiaia …1,2=,everyfor1)()(0 11 ∈≤+≤ γµ  and Aa∈ .      

  2. 2µ  is a membership function defined on E by 

    )(:2 VVIFA U ×→µ ( )( VVIF U × denotes collection of all intuitionistic fuzzy 

subsets in E ) 

   aaa 22 =)( µµ֏  (say), Aa∈  and [0,1]:2 →×VVaµ , ),(),( 2 jiaji vvvv µ֏  

   2γ  is the non membership function defined on E by 

   )(:2 VVIFA U ×→γ ( )( VVIF U × denotes collection of all intuitionistic fuzzy 

subsets in VV × ) 

   aaa 22 =)( γγ֏  (say), Aa∈  and [0,1]:2 →×VVaγ , ),(),( 2 jiaji vvvv γ֏  

where ),( 2µA , ),( 2γA  are Intuitionistic fuzzy soft edge of membership function and 
non- membership function satisfying 

        (i) )}(),({),( 112 jaiajia vvminvv µµµ ≤   

        (ii) )}(),({),( 112 jaiajia vvmaxvv γγγ ≤  and  

        (iii) 1),(),(0 22 ≤+≤ jiajia vvvv γµ ,  

AaandnjiEvvforeveryvvvv jijiajia ∈∈≤≤ ,1,2,=,,),(1,),(),,(0 22 …γµ   

Then )),(),,(),,(),,(,,(= 2211
* γµγµ AAAAEVG  is said to be the intuitionistic 

fuzzy soft graph (IFSG) and this IFSG is denoted by *
,, EVAG .  

Example 3.1. Consider a simple graph ),(= EVG  where },,{= 321 vvvV  and 

)},(),,(),,{(= 313221 vvvvvvE . Let },,{= 321 aaaA  be the parameter set. Then the 
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intuitionistic fuzzy soft graph (IFSG), ),(,,(= 1
*

,, µAEVG EVA , ),( 1γA , ),( 2µA , 

)),( 2γA  is described in Table 1 and Figure 1.   

            1(a)                                    1(b)  
  

a1µ  1v  2v  3v  

1a  0.8 0.6 0 

2a  0.9 0.65 0.5 

3a  0.2 0.75 0.8 

 
         1(c)                                     1(d)  
 

a2µ  ),( 21 vv  ),( 31 vv  ),( 32 vv  

1a  0.1 0 0 

2a  0.15 0.25 0.1 

3a  0.01 0.1 0.2 

 
 Table 1:  

 

 
1(a) IFSG corresponding     1(b) IFSG corresponding  1(c) IFSG corresponding 
to the parameter a1       to the parameter a2     to the parameter a3 

 
Figure 1:  

 
Definition 3.2. An intuitionistic fuzzy soft graph ),(),,(,,(= 11

* γµ AAEVG , ),( 2µA , 

)),( 2γA  is said to be strong intuitionistic fuzzy soft graph if 

)}(),({=),( 112 jaiajia vvminvv µµµ  and )}(),({=),( 112 jaiajia vvmaxvv γγγ  for every 

AaandEvv ji ∈∈),(  and is said to be  complete intuitionistic fuzzy soft graph if 

)}(),({=),( 112 jaiajia vvminvv µµµ  and )}(),({=),( 112 jaiajia vvmaxvv γγγ  for every 

AaandVvv ji ∈∈, .  

Example 3.2. Consider a simple graph ),(= EVG  where },,{= 321 vvvV  and 

a1γ  1v  2v  3v  

1a  0.1 0.2 0 

2a  0.05 0.25 0.4 

3a  0.6 0.1 0.15 

a2γ  ),( 21 vv  ),( 31 vv  ),( 32 vv  

1a  0.1 0 0 

2a  0.2 0.1 0.2 

3a  0.5 0. 2 0.01 
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)},(),,(),,{(= 313221 vvvvvvE . Let },,{= 321 aaaA  be the parameter set. Then the 

strong intuitionistic fuzzy softgraph, )),(),,(),,(),,(,,(= 2211
*

,, γµγµ AAAAEVG EVA  is 

described in Table 2 and Figure 2.  
 

        2(a)                  2(b) 
  

 a1µ   1v    2v  3v  

1a    0.2   0.3   0.4 

2a    0.6   0.05  0.35 

3a   0.5   0.2   0.1  

                                         
         2(c)                                                 2(d) 

         
 
 
 
 
 
 

Table 2:  

 

 
 2(a) Strong IFSG corresponding     2(b) Strong IFSG corresponding    2(c) Strong IFSG corresponding 
      to the parameter a1     to the parameter a2                  to the parameter a3 

Figure 2: 
 

Example 3.3. Consider a simple graph ),(= EVG  where },,{= 321 vvvV  and 

)},(),,(),,(),,(),,(),,{(= 332211313221 vvvvvvvvvvvvE . Let },,{= 321 aaaA  be the 

parameter set. Then the complete intuitionistic fuzzy soft graph, ),(,,(= 1
*

,, µAEVG EVA , 

),( 1γA , ),( 2µA , )),( 2γA  is described in Table 3 and Figure 3.  
 
 
 
 

a1γ    1v    2v  3v  

1a    0.4   0.3   0.55  

2a    0.1   0.2  0.25 

3a   0.2   0.1   0.2  

a2γ  ),( 21 vv  ),( 32 vv  ),( 31 vv  

1a  0.4 0.55 0.55 

2a  0.2 0.25 0.25 

3a  0.2 0.2 0.2 

a2µ  ),( 21 vv  ),( 32 vv  ),( 31 vv  

1a  0.2 0.3 0.2 

2a  0.05 0.05 0.35 

3a  0.2 0.1 0.1 
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            3(a)                                                  3(b) 
   

 a1µ   1v    2v  3v  

1a    0.1   0.2   0  

2a    0.2   0.1  0 

3a   0   0.1   0  

 
                                       3(c) 

  
  
 
 
 
  
 

3(d)  
 
 
 
 
 
 
 

Table 3: 
 

 
 3(a) Complete IFSG corresponding   3(b) Complete IFSG corresponding 3(c) Complete IFSG corresponding 
      to the parameter a1      to the parameter a2                  to the parameter a3 

Figure 3: 
Definition 3.3. Let ),(= EVG  be a simple graph, )( setparameterP . Also let 

PBAEEEVVV ⊆⊂⊆ ,,,,, 2121  and ),,(),,(,,(= 1111
*

1,1, γµ AAEVG EVA  

)),(),,( 22 γµ AA  and )),(),,(),,(),,(,,(= '
2

'
2

'
1

'
122

*

2,2, γµγµ BBBBEVG EVB  be two 

intuitionistic fuzzy soft graphs with φ≠∩ 21 VV . Then the union of intuitionistic fuzzy soft 

graphs *

2,2,
*

1,1,
*

3,3, = EVBEVAEVC GGG ∪ with the condition ))((),( '
12 kajia vmaxvv µµ ≥  and 

a1γ  1v  2v  3v  

1a  0.4 0.3 0 

2a  0.3 0.2 0 

3a  0 0.3 0 

a2µ   ),( 21 vv    ),( 32 vv  ),( 31 vv   ),( 11 vv   ),( 22 vv  ),( 33 vv  

1a  0.1 0 0 0.1 0.2 0 

2a  0.1 0 0 0.2 0.1 0 

3a  0 0 0 0 0.1 0 

a2γ    ),( 21 vv   ),( 32 vv  ),( 31 vv  ),( 11 vv    ),( 22 vv  ),( 33 vv  

1a  0.4 0.3 0.4 0.4 0.3 0 

2a  0.3 0.2 0.3 0.3 0.2 0 

3a  0.3 0.3 0 0 0.3 0 
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andPaVvvveveryforvmaxvv kjikajia ∈∈≥ ,,,))((),( '
12 γγ

nkjianyfor ,1,2,=,, …  is defined to be ),,(),,(,,(= '
1

'
133

*

3,3,
′′ γµ CCEVG EVC

)),(),,( '
2

'
2

′′ γµ CC  where BAC ∪= , 213 = VVV ∪  and  

 

BAaVVvv

BAaVVvv

BAaVVvvv

ABaVVvv

ABaVVv

ABaVVvv

BAaVVvv

BAaVVv

BAaVVvvv

iia

iia

iiaia
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i

iia

iia

i

iiaia
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∩∈∈
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∈∈
∈∈

∈∩∈
∈∈
∈∈′

and|forevery)(=

and|forevery)(=

andforevery)()(=

|andforevery)(=

|and|forevery0=

|and|forevery)(=

|andforevery)(=
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|and|forevery)(=)(
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1

211

21
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11

21
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1

12

12
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211

12
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µ

µ
µ

µµ
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BAaVVvv
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ABaVVv

ABaVVvv

BAaVVvv

BAaVVv

BAaVVvvv
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iiaia

iia

i

iia

iia

i

iiaia
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∈∩∈
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∈∈
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∈∈
∈∈′
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andforevery)()(=

|andforevery)(=
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11
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1

211
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1
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γ
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ABaVVVVvvvv

ABaVVVVvv

ABaVVVVvvvv

BAaVVVVvvvv

BAaVVVVvv

BAaVVVVvvvv

vv

jijia

jijia

jijiajia

jijia

ji

jijia

jijia

ji

jijia

jia

∩∈××∈
∩∈××∈

∩∈×∩×∈∨
∈×∩×∈

∈××∈
∈××∈

∈×∩×∈
∈××∈
∈××∈

′

and)(|)(),(forevery),(=

and)(|)(),(forevery),(=

and)()(),(forevery),(),(=

|and)()(),(forevery),(=
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µ
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BAaVVVVvvvv

BAaVVVVvvvv

BAaVVVVvvvvvv

ABaVVVVvvvv

ABaVVVVvv

ABaVVVVvvvv

BAaVVVVvvvv

BAaVVVVvv

BAaVVVVvvvv

vv

jijia

jijia

jijiajia

jijia

ji

jijia

jijia

ji

jijia

jia

∩∈××∈
∩∈××∈

∩∈×∩×∈∧
∈×∩×∈

∈××∈
∈××∈

∈×∩×∈
∈××∈
∈××∈

′

and)(|)(),(forevery),(=

and)(|)(),(forevery),(=

and)()(),(forevery),(),(=

|and)()(),(forevery),(=

|and)(|)(),(forevery0=

|and)(|)(),(forevery),(=

|and)()(),(forevery),(=

|and)(|)(),(forevery0=

|and)(|)(),(forevery),(=

),(

1122
'
2

22112

2211
'
22

2211
'
2

2211

1122
'
2

22112

1122

22112

'
2

γ
γ

µγ
γ

γ
γ

γ
γ

 
Example 3.4. Consider a simple graph ),(= EVG  where },,,,{= 54321 vvvvvV  and 

)},(),,(),,(),,{(= 53433121 vvvvvvvvE . Let },,{= 3211 vvvV , )},(),,{(= 31211 vvvvE  

and },,{= 5432 vvvV , )},(),,{(= 53432 vvvvE . Let },,,{= 4321 aaaaP  be the parameter 

set. Also let PBA ⊆,  such that },,{= 321 aaaA  and },,{= 432 aaaB . Let 

)),(),,(),,(),,(,,(= 221111
*

1,1, γµγµ AAAAEVG EVA  be the IFSG described in Table 4 and 

Figure 4 and )),(),,(),,(),,(,,(= '
2

'
2

'
1

'
122

*

2,2, γµγµ AAAAEVG EVB  be the IFSG described 

in Table 5 and Figure 5. Then the union of *
1,1, EVAG  and *

2,2, EVBG  is 

)),(),,(),,(),,(,,(= '
2

'
2

'
1

'
133

*

3,3,
′′′′ γµγµ CCCCEVG EVC  given by Table 6 and Figure 6 

where BAC ∪= , 213213 == EEEandVVV ∪∪ .  

         4(a) 

a1µ   1v    2v  3v  

1a    0.3  0.2  0.3 

2a   0.3  0.4  0.5 

3a   0.2  0.4  0.3 
 

4(b) 
 

a1γ    1v    2v  3v  

1a    0.3   0.3   0.4  

2a    0.4   0.3  0.3 

3a   0.4   0.3   0.3  

         4(c)  
 
 

a2µ ),( 21 vv ),( 31 vv

1a  0.2 0.3 

2a  0.3 0.3 

3a  0.2 0.2 

4(d) 
 
 

a2γ  ),( 21 vv  ),( 31 vv  

1a  0.3 0.3 

2a  0.3 0.2 

3a  0.4 0.3 

Table 4: 
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 4(a) IFSG Corresponding                  4(b) IFSG Corresponding             4(c) IFSG Corresponding  
  to the parameter a1                    to the parameter a2                    to the parameter a3  

 
Figure 4: 

 
            5(a)                                                        5(b) 

  
'
1aµ  3v  4v  5v  

2a  0.1 0.2 0.1 

3a  0.1 0.2 0.2 

4a  0.1 0.1 0.2 

  
   5(c)                                                           5(d) 
  

'
2aµ  ),( 43 vv  ),( 53 vv  

2a  0.1 0.05 

3a  0.1 0.1 

4a  0.07 0.1 

 
Table 5:  

 
5(a) IFSG corresponding                      5(b) IFSG corresponding           5(c) IFSG corresponding  
to the parameter a2                             to the parameter a3                  to the parameter a4 
 

Figure 5: 
 
 

 

'
1aγ  3v  4v  5v  

2a  0.1 0.2 0.1 

3a  0.2 0.1 0.1 

4a  0.1 0.1 0.1 

'
2aγ  ),( 43 vv  ),( 53 vv  

2a  0.2 0.1 

3a  0.1 0.2 

4a  0.1 0.1 
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                  6(a)                                             6(b)  
 

'
1
′
aµ  1v  2v  3v  4v  5v  

1a  0.3 0.2 0.3 0 0 

2a  0.3 0.4 0.5 0.3 0.1 

3a  0.2 0.4 0.3 0.2 0.2 

4a  0 0 0.1 0.1 0.2 

                  6(c)                                                    6(d)  
 

'
2
′
aµ  ),( 21 vv  ),( 31 vv  ),( 43 vv  ),( 53 vv  

1a  0.2 0.3 0 0 

2a  0.3 0.3 0.1 0.05 

3a  0.2 0.2 0.1 0.1 

4a  0 0 0.07 0.1 

 
Table 6:  

 

 
Figure 6: 
  

Proposition 3.4. Let )),(),,(),,(),,(,,(= '
2

'
2

'
1

'
133

*

3,3,
′′′′ γµγµ CCCCEVG EVC  be the union 

'
1
′
aγ  1v  2v  3v  4v  5v  

1a  0.3 0.3 0.4 0 0 

2a  0.4 0.3 0.1 0.2 0.1 

3a  0.4 0.3 0.2 0.1 0.1 

4a  0 0 0.1 0.1 0.1 

'2 ′aγ  ),( 21 vv  ),( 31 vv  ),( 43 vv  ),( 53 vv  

1a  0.3 0.3 0 0 

2a  0.3 0.2 0.2 0.1 

3a  0.4 0.3 0.1 0.2 

4a  0 0 0.1 0.1 
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of two intuitionistic fuzzy soft graphs ),,(),,(,,(= 1111
*

1,1, γµ AAEVG EVA  

)),(),,( 22 γµ AA  and )),(),,(),,(),,(,,(= '
2

'
2

'
1

'
122

*

2,2, γµγµ BBBBEVG EVB . Then 

*

2,2,
*

1,1,
*

3,3, = EVBEVAEVC GGG ∪  is an Intuitionistic fuzzy soft graph.  

Proof: Consider the case .| BAa∈  

If 21 |VVvi ∈ ; by definition3.3 )(=)( 1
'
1 iaia vv µµ ′  and )(=)( 1

'
1 iaia vv γγ ′  

 1)()(=)()(0 11
'
1

'
1 ≤++≤⇒

′′
iaiaiaia vvvv γµγµ , since *

1,1, EVAG  is an IFSG. 

If 12 |VVvi ∈ ; by definition3.3 0=)('
1 ia v′µ  and 0=)('

1 ia v′γ  

Then clearly 1)()(0 '
1

'
1 ≤+≤ ′′

iaia vv γµ . 

 Also, if 21 VVvi ∩∈ ; by definition3.3 )(=)( 1
'
1 iaia vv µµ ′ and )(=)( 1

'
1 iaia vv γγ ′

1)()(=)()(0 11
'
1

'
1 ≤++≤⇒

′′
iaiaiaia vvvv γµγµ , since *

1,1, EVAG  is an IFSG.  

Similarly, when ABa |∈  in all cases 1)()(0 '
1

'
1 ≤+≤ ′′

iaia vv γµ  

Consider the case when BAa ∩∈  

If 21 |VVvi ∈  or 12 |VVvi ∈  clearly by definition3.3 1)()('0 '
11 ≤+′≤ ′

iaia vv γµ  

Now if BAa ∩∈  and 21 VVvi ∩∈ , 

)()(=)( '
11

'
1 iaiaia vvv µµµ ∨′  and )()(=)( '

11
'
1 iaiaia vvv γγγ ∧′  

Consider the cases )(=)()(=)( 1
'
11

'
1 iaiaiaia vvandvv γγµµ ′′ , 

)(=)()(=)( '
1

'
1

'
1

'
1 iaiaiaia vvandvv γγµµ ′′  

Since *

1,1, EVAG  and *

2,2, EVBG are IFSG, clearly in these cases 1)()(0 '
1

'
1 ≤+≤ ′′

iaia vv γµ . 

When )(=)( 1
'
1 iaia vv µµ ′  and )(=)( '

1
'
1 iaia vv γγ ′  

By the condition in the definition 3.3 Vvveveryforvvv jiiajia ∈≥ ,)(),( '
12 γγ  

 
Vvveveryforvvv jijiaia ∈≤⇒ ,),()( 2

'
1 γγ . 

Also we have )}(),({),( 112 jaiajia vvmaxvv γγγ ≤  by definition 3.1. 

Vveveryforvvv iiajia ∈≤⇒ )(),( 12 γγ )()( 1
'
1 iaia vv γγ ≤⇒  

1)()()()(=)()(0 11
'
11

'
1

'
1 ≤+≤++≤∴ ′′

iaiaiaiaiaia vvvvvv γµγµγµ  

Similarly, when )(=)( '
1

'
1 iaia vv µµ ′  and )(=)( 1

'
1 iaia vv γγ ′  

By the condition in the definition 3.3 Vvveveryforvvv jiiajia ∈≥ ,)(),( '
12 µµ  

Vvveveryforvvv jijiaia ∈≤⇒ ,),()( 2
'
1 µµ . 

Also we have )}(),({),( 112 jaiajia vvminvv µµµ ≤  by definition 3.1. 

Vvveveryforvvv jiiajia ∈≤⇒ ,)(),( 12 µµ  

)()( 1
'
1 iaia vv µµ ≤⇒  
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1)()()()(=)()(0 111
'
1

'
1

'
1 ≤+≤++≤∴ ′′

iaiaiaiaiaia vvvvvv γµγµγµ  

Now to check the condition 2 of definition 3.1. 
By using the definition 3.3,in all cases clearly got the inequalities )2()2( iiandi  of 

definition 3.1.That is )}(),({),( '
1

'
1

'
2 jaiajia vvminvv ′′′ ≤ µµµ  and  

PaandVvveveryforvvmaxvv jijaiajia ∈∈≤ ′′′ ,)}(),({),( '
1

'
1

'
2 γγγ  

Now to check the condition )2(iii  of definition 3.1 

If )()(),()(|)(),(| 22112211 VVVVvvorVVVVvvandBAa jiji ×∩×∈××∈∈ . 

Then by definition 3.3

Evveveryforvvvvandvvvv jijiajiajiajia ∈′′ ),(),(=),(),(=),( 2
'
22

'
2 γγµµ . 

Evveveryforvvvvvvvv jijiajiajiajia ∈≤++≤⇒
′′ ),(1)),(),(=),(),(0 22
'
2

'
2 γµγµ . 

Also if )(|)(),(| 1122 VVVVvvandBAa ji ××∈∈ . 

Then by definition 3.3 0=),(0=),( '
2

'
2 jiajia vvandvv ′′ γµ . 

Obviously, 1),(),(0 '
2

'
2 ≤+≤ ′′

jiajia vvvv γµ , Since *

1,1, EVAG is an IFSG. Similarly if 

)()(),()(|)(),(| 22111122 VVVVvvorVVVVvvandABa jiji ×∩×∈××∈∈ . 

By definition 3.3 

Evveveryforvvvvandvvvv jijiajiajiajia ∈′′ ),(),(=),(),(=),( '
2

'
2

'
2

'
2 γγµµ . 

1),(),(=),(),(0 '
2

'
2

'
2

'
2 ≤++≤⇒

′′
jiajiajiajia vvvvvvvv γµγµ . 

Also if )(|)(),(| 2211 VVVVvvandABa ji ××∈∈ . Then by definition 3.3 

0=),(0=),( '
2

'
2 jiajia vvandvv ′′ γµ . Obviously 1),(),(0 '

2
'
2 ≤+≤ ′′

jiajia vvvv γµ , Since 
*

2,2, EVBG  is an IFSG. Now consider the case when BAa ∩∈ .  

If BAa ∩∈  and )(|)(),( 2211 VVVVvv ji ××∈ , by definition3.3, 

1),(),(=),(),(0 22
'
2

'
2 ≤++≤ ′′

jiajiajiajia vvvvvvvv γµγµ . 

Similarly if BAa ∩∈  and )(|)(),( 1122 VVVVvv ji ××∈  by definition3.3,

1),(),(=),(),(0 '
2

'
2

'
2

'
2 ≤++≤ ′′

jiajiajiajia vvvvvvvv γµγµ  

Now consider the case when BAa ∩∈  and )()(),( 2211 VVVVvv ji ×∩×∈  

By definition 3.3 ),(),(=),( '
22

'
2 jiajiajia vvorvvvv µµµ ′  and

),(),(=),( '
22

'
2 jiajiajia vvorvvvv γγγ ′ . The condition )2(iii  is clear when 

),(=),( 2
'
2 jiajia vvvv µµ ′  and ),(=),( 2

'
2 jiajia vvvv γγ ′  and also when 

),(=),( '
2

'
2 jiajia vvvv µµ ′  and ),(=),( '

2
'
2 jiajia vvvv γγ ′  

Now consider the case ),(=),( 2
'
2 jiajia vvvv µµ ′  and ),(=),( '

2
'
2 jiajia vvvv γγ ′  

By the condition in the definition 3.3 )}({),( '
11 kajia vmaxvv µµ ≥   for any  
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nkji ,1,2,=,, …  and )}({),( '
11 kajia vmaxvv γγ ≥   for any nkji ,1,2=,, … . Also 

)}(),({),( 112 jaiajia vvmaxvv µµµ ≤ Vvveveryfor ji ∈, by definition 3.1.  

Vvveveryyforvvvvvvvv jijiajiajiajia ∈++≤∴ ′′ ,),(),(=),(),(0 '
22

'
2

'
2 γµγµ  

 Vvveveryyforvvmaxvv jijaiajia ∈+≤ ,)}(),({),( '
1

'
12 γγµ  

 Vvveveryyforvvv jiiajia ∈+≤ ,)(),( '
12 γµ  

 Vvveveryyforvvvv jijiajia ∈+≤ ,),(),( 22 γµ  

 1≤  
Similarly when ),(=),( '

2
'
2 jiajia vvvv µµ ′  and ),(=),( 2

'
2 jiajia vvvv γγ ′   

We know that )}(),({),( '
1

'
1

'
2 jaiajia vvmaxvv µµµ ≤ Vvveveryfor ji ∈,   

Vvveveryyforvvvvvvvv jijiajiajiajia ∈++≤∴ ′′ ,),(),(=),(),(0 2
'
2

'
2

'
2 γµγµ  

 Vvveveryyforvvvvmax jijiajaia ∈+≤ ,),()}(),({ 2
'
1

'
1 γµµ  

 Vvveveryyforvvv jijiaia ∈+≤ ,),()( 2
'
1 γµ  

 Vvveveryyforvvvv jijiajia ∈+≤ ,),(),( 22 γµ  

 1≤  
 Thus in all cases *

2,2,
*

1,1,
*

3,3, = EVBEVAEVC GGG ∪  is an Intuitionistic fuzzy soft graph. 
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