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Abstract— A induced sub graph  H  of a intuitionistic fuzzy graph 
),( EVG

 is said to be a matching if every vertex of 

),( EVG
is incident with at most a vertex in  H .A induced fuzzy sub graph  H  of a intuitionistic fuzzy graph 

),( EVG
 is 

said to be a perfect matching if every vertex of 
),( EVG

is incident with exactly a vertex in . H  We shall define a perfect matching 

in intuitionistic fuzzy graphs in this paper. We also look into the matching number's bounds and characteristics in a variety of intuitionistic 

fuzzy graphs 
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I. INTRODUCTION 

A induced sub graph  H  of a IFG ),( EVG  is 

said to be a matching if every vertex of ),( EVG is incident 

with atmost a vertex in  H .A maximal matching of a IFG 

),( EVG  is a matching that cannot be expanded by adding a 

new edge in  H .The matching numberof the IFG is 

minimum among all the maximal matching in ),( EVG . 

An intuitionistic fuzzy graph (IFG) is of form

),( EVG  , where },....,,{ 321 nvvvvV   such that 

]1,0[:1 V and ]1,0[:1 V denote the degree of 

membership and non-membership of the element Vvi   

respectively and  1)()(0 11  ii vv  for all Vvi  , for 

every ),,.....2,1(, niVvi  VVE  where

]1,0[:2 VV and ]1,0[:2 VV  are such that  
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and 1),(),(0 22  jiji vvvv   for every Evv ji ),( . 

Let ),( EVG  be an IFG, then the vertex 

cardinality of V defined by 





Vv

ii vv
V

2

)()(1 11 
for 

all Vvi  . 

Let ),( EVG  be an IFG , then the edge cardinality 

of E defined by 





Evv

jiji

ji

vvvv
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,

22

2

),(),(1 
for 

all Evv ji ),( . 

An IFG, ),( EVG  is said to be complete IFG if 

)(,)( 112112  
ji

for every Vvv ji ),( . 

 

II. PERFECT MATCHING IN INTUITIONISTIC FUZZY 

GRAPH 

 

This section covers the idea of perfect matching 

in IFGs as well as some of the characteristics and limitations 

of a perfect matching number in IFGs.. 

Definition 2.1.A induced sub graph  H  of a IFG 

),( EVG  is said to be a perfect matching if every vertex of 

),( EVG is incident with exactlya vertex in . H A 

maximal perfect matching of a IFG ),( EVG  is a perfect 

matching that cannot be expanded by adding a new strong 

edge in  H The perfect matching number of the IFG is 

minimum among all the maximal perfect matching in 

).,( EVG
 

Example 2.1. 
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Figure 2.1: Maximal perfect matching of aIFG 

In this paper we will define a perfect matching in 

IFG. Further we investigate the bounds and properties of 

matching number in various IFG. 

Theorem 2.1: For a complete IFG nK then the 

matching numberof nK , 



2

1

)(

n

i

if vG , where iv is the 

vertex having the i
th

 minimum membership value and n is 

even. 

Proof: Let nK  be a complete IFG with even number 

of vertices. In nK there is a strong edge between every pair of 

vertices. Construct the label of the vertex iv for the vertex 

having the i
th

minimum membership value. If the two vertices 

having the same membership value the label of the verticesare 

1& ii vv . In nK there is a strong edge between every pair of 

vertices this implies the edge   jiifvvv iji  ,)(  . 

Therefore the set of all edges 
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21 cover all 

vertices in nK .Note that there no adjacent edges in this set. 

This implies )(GM  is a perfect matching of the (CIFG) nK . 
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Example 2.2.

 

 

Figure 2.2: Complete IFG 6K  

The perfect matching )(GM IF  of (CIFG) 6K is 

 635241 ,,)( vvvvvvGM IF   and the matching number 

2.1)( GIF . 

 Definition 2.2:Let  ),( 111 EVG  and 

),( 222 EVG  be two IFGs with  21 VV and 

 212121 , EEVVGGG   . Then the union of 

IFGs 1G  and 2G is an IFG defined by  
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where ),( 2111  and ),( 2111  refer the vertex membership 

and non-membership of 1G  and 2G  respectively; ),( 2212 

and ),( 2222  refer the edge membership and non-

membership of 1G  and 2G  respectively. 

  

 Theorem 2.2: For a union 21 GG   of twoIFG 

),(&),( 222111 EVGEVG having same and even crisp order 

n , then the matching number of 21 GG  is 

   2121 )( GGGG IFIFIF   . 

Proof:Let 21 GG   be a union of twoIFG 

),(&),( 222111 EVGEVG having same even crisp order n . 

Let    21 & GMGM IFIF  be a minimal perfect matching of

),(&),( 222111 EVGEVG respectively. Therefore every 

vertex in ),( 111 EVG is incident with exactly a vertex in 
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  1GM IF  and every vertex in ),( 222 EVG is incident 

with exactly a vertex in   2GM IF . This implies every 

vertex in 21 GG  is incident with exactly a vertex in 

    21 GMGM IFIF .Hence    21 GMGM IFIF  is 

a minimal perfect matching of 21 GG  . This implies 
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)(
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Example 2.3: 

 

 

Figure 2.4: Union of twoIFG 21 GG   

The )(GM IF is a perfect matching in Join of twoIFG 

21 GG  is  fgehcdabGM IF ,,,)(   and the IF 

matching number 3.1)( 21 GGIF . 

 Definition 2.3: The join of two IFGs 1G  

and 2G  is an IFG  EEEVVGGG  212121 ,
defined by  

2121112111 ))(())(( VVvifvv    
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Theorem 2.3: For a join 21 GG   of twoIFG 

),(&),( 222111 EVGEVG having same and even crisp order

n ,then the matching number of 21 GG  is 





2

1

2

1

)(

n

i

i

n

i

iIF vuG . 

Proof:Let 21 GG   be a join of twoIFG 

),(&),( 222111 EVGEVG having same even crisp order n . 

Construct the label of the vertex ii vu & for the vertex having 

the i
th

 minimum membership value in 

),(&),( 222111 EVGEVG respectively. If the two vertices 

having the same membership value the labels of the vertices 

are 1& ii vv .In 21 GG  there is a strong edge between 

vertices in ),(&),( 222111 EVGEVG Therefore the set of all 

edges 
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cover all vertices in ),(&),( 222111 EVGEVG . 

Note that there )(GM IF is a maximal matching of 21 GG  .  

This implies )(GM IF  is a perfect matching of 21 GG  . 

               

               

   

   














































2

1

2

1

12
22

21

12)1(
2

1
2

1
22

)1(21

12)1(
2

1
2

1
22

)1(21

)(

......)(

...,...)(

,,...,,,...,,)(

n

i

i

n

i

iIF

nnIF

nnnnnnnnIF

nnnnnnnnIF

vuG

vvvuuuGM

vuvuvuvuvuvuGM

vuvuvuvuvuvuGM



 

Example 2.4: 
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Figure 2.4: Join of twoIFG 21 GG   

The perfect matching )(GM IF  of Join of two fuzzy 

graph 21 GG  is  dgcebfahGM IF ,,,)(   and the 

fuzzy matching number 6.1)( 21 GGIF . 

Note:Product of edges and vertex in IFG is defined 

by  ,))(()( bcaccab  where VcEab  &)(
 

  

 Definition 2.4. Let 1 1 1( , )G   and 

2 2 2( , )G    is two IFG on V1 and V2 respectively. Then the 

strong product of G1 and G2, denoted by

   )()(, 22112121 uuuu   , is the IFG on 1 2V V  

defined as follows 

    EVGG ,21 
 

Where  
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 Theorem 2.4: For a strong product 21 GG   of 

twoIFG ),(&),( 222111  GG having even crisp order 

nm & respectively, then the matching number of 21 GG  is 

22121 )()()( VGMGMGG IFIFIF  , where 

)(&)( 21 GMGM IFIF areperfect matching of

),(&),( 222111  GG respectively. 

Proof:Let 21 GG   be a strong product of twoIFG 

),(&),( 222111  GG having even crisp order nm &

respectively. Let )(&)( 21 GMGM IFIF aremaximalperfect 

matching of ),(&),( 222111  GG respectively. Now 

we prove  21)( VGM IF  be a maximal perfect matching of 

21 GG  . Note that every edges in )( 1GM IF are strong 

edges in 21 GG  and )( 1GM IF cover all the vertices in

21 GG  . 

Let )()(&)()( 222111 GMvuGMvu IFIF   this 

implies 212121 ))(( GGvvuu   is a strong edge in 21 GG  , 

since )(&)( 2211 vuvu  is a strong edge in &),( 111 G

),( 222 G respectively.The set of all strong edges of the 

form ))(( 2121 vvuu covers all the verticesin 21 GG  . 

Therefore  )()( 21 GMGM IFIF  is a perfect matching of

21 GG  . Note that every vertex of 21 GG  is incident with 

exactly a vertex in  .)()( 21 GMGM  .Since 

)(&)( 21 GMGM IFIF is a maximalperfect matching of

.),( 222 G  Hence   )()( 21 GMGM IFIF  is a maximal 

perfect matching of 21 GG  .  
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Example 2.5: 

 

 

 

Figure 2.4: Strong product of twoIFG 21 GG 
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The perfect matching )(&)( 21 GMGM IFIF  of 

twoIFG ),(&),( 222111  GG is 

   2222211111 ,)(&,)( cbdaGMdcbaGM IFIF   and 

The perfect matching )(GM IF  of strong product of twoIFG 

21 GG  is 

         ,))((,))((,))((,))((,))(()( 21212121212121212121 ddaccabbcbbadaabdbaaGM IF 

     ))((,))((,))(( 212121212121 ccbdcdbcdcad

and the IF matching number 85.2)( 21 GGIF . 

  

 Definition 2.5. Let 1 1 1( , )G   and 

2 2 2( , )G    is two IFG on V1 and V2 respectively. Then the 

Cartesian product of G1 and G2, denoted by 21 GG  , is the 

IFG on 1 2V V  defined as follows 
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Theorem 2.5: For a Cartesian product 21 GG   of 

twoIFG ),(&),( 222111  GG having even crisp order 

nm & respectively, then the matching number of 21 GG  is 

)()()( 212121 GMVVGMGG IFIFIF  , where 

)(&)( 21 GMGM are perfect matching of

),(&),( 222111  GG respectively. 

Proof:Let 21 GG   be a Cartesian product of 

twoIFG ),(&),( 222111  GG having even crisp order 

nm & respectively. Let )(&)( 21 GMGM IFIF

aremaximalperfect matching of ),(&),( 222111  GG

respectively. Now we prove  21)( VGM  be a maximal 

perfect matching of 21 GG  . Note that every edges in 

)( 1GM IF are strong edges in 21 GG  and )( 1GM IF cover 

all the vertices in ),( 111 G . Let )()( 111 GMvu  and 

22 Vu   this implies 212121 ))(( GGuvuu   is a strong 

edge in 21 GG  , since )( 11vu  is a strong edge in ),( 111 G

. The set of all strong edges of the form 211 )( uvu  covers all 

the verticesin 21 GG  . Therefore  21)( VGM IF  is a 

matching of 21 GG  . Note that every vertex of 21 GG  is 
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incident with exactly a vertex in 21)( VGM IF  . Since 

)( 1GM IF is a maximalperfect matching of .),( 111 G

Hence  21)( VGM IF  is a maximal perfect matching of

.21 GG   

Let )()( 222 GMvu IF and 11 Vu   this implies 

212121 ))(( GGvuuu   is a strong edge in 21 GG  , since 

)( 22vu  is a strong edge in ),( 222 G . The set of all strong 

edges of the form )( 221 vuu  covers all the verticesin 

21 GG  . Therefore  )( 21 GMV IF is a perfect matching of

21 GG  . Note that every vertex of 21 GG  is incident with 

exactly a vertex in )( 21 GMV IF .Since )( 2GM IF is a 

maximalperfect matching of .),( 222 G  Hence  

 )( 21 GMV IF is a maximal perfect matching of 21 GG  .  

   

   

   )()()(

)()()(

)()()(

212121

212121

212121

GMVVGMGG

GMVVGMGGM

GMVorVGMGGM

IFIFIF

IFIFIF

IFIFIF









 

Example 2.4: 

 

 

Figure 2.5:Cartesian product of twoIFG 21 GG   

The perfect matching )(&)( 21 GMGM  of twoIFG 

),(&),( 222111  GG is 

   2222211111 ,)(&,)( cbdaGMdcbaGM ff   and 

The perfect matching )(GM f of Cartesian product of twoIFG 

21 GG  is 

         ,))((,))((,))((,))((,))(()( 21212121212121212121 cbcaddbcbbbaadacabaaGM f 

   ))((,))(( 21212121 dddcdbcc and the IF 

matching number 85.2)( 21 GGIF . 

 Definition 2.6. Let 1 1 1( , )G   and 

2 2 2( , )G    is two IFG on V1 and V2 respectively. Then the 

composition of G1 and G2, denoted by

1 2 1 2 1 1 2 2( ) (u , ) ( ) ( )u u u     , is the IFG on 

1 2V V  defined as follows 

 ),( 212121 EEVVGG  
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Theorem 2.6: For a composition product 21 GG   of 

twoIFG ),(&),( 222111  GG having even crisp order 

nm & respectively, then the matching number of 21 GG  is 

)()()()()( 21212121 GMGMGMVVGMGG IFIFIFIFIF 

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 10  Issue: 5 

Article Received: 20 March 2022 Revised: 26 April 2022 Accepted:  31 April 2022 Publication:31 May 2022 

____________________________________________________________________________________________________________________ 

71 

IJRITCC | May 2022, Available @ http://www.ijritcc.org  

, where )(&)( 21 GMGM IFIF areperfect matching 

of ),(&),( 222111  GG respectively. 

Proof:Let 21 GG   be a composition of twoIFG 

),(&),( 222111  GG having even crisp order nm &

respectively. Let )(&)( 21 GMGM IFIF aremaximalperfect 

matching of ),(&),( 222111  GG respectively. Now 

we prove  21)( VGM IF  be a maximal perfect matching of 

21 GG  . Note that every edges in )( 1GM IF are strong 

edges in 21 GG  and )( 1GM IF cover all the vertices in

),( 111 G . Let )()( 111 GMvu IF and 22 Vu   this 

implies 212121 ))(( GGuvuu   is a strong edge in 21 GG  , 

since )( 11vu  is a strong edge in ),( 111 G . The set of all 

strong edges of the form 211 )( uvu  covers all the verticesin 

21 GG  . Therefore  21)( VGM IF  is a matching of

21 GG  . Note that every vertex of 21 GG  is incident with 

exactly a vertex in 21)( VGM IF  . Since )( 1GM IF is a 

maximalperfect matching of .),( 111 G Hence 

 21)( VGM IF  is a maximal perfect matching of 21 GG   

Let )()( 222 GMvu IF and 11 Vu   this implies 

212121 ))(( GGvuuu   is a strong edge in 21 GG  , since 

)( 22vu  is a strong edge in ),( 222 G . The set of all strong 

edges of the form )( 221 vuu  covers all the verticesin 

21 GG  . Therefore  )( 21 GMV IF is a perfect matching of

21 GG  . Note that every vertex of 21 GG  is incident with 

exactly a vertex in )( 21 GMV IF .Since )( 2GM IF is a 

maximalperfect matching of .),( 222 G  Hence  

 )( 21 GMV IF is a maximal perfect matching of 21 GG  .  

Let )()(&)()( 222111 GMvuGMvu IFIF   this 

implies 212121 ))(( GGvvuu   is a strong edge in 21 GG  , 

since )(&)( 2211 vuvu  is a strong edge in &),( 111 G

),( 222 G respectively.The set of all strong edges of the 

form ))(( 2121 vvuu covers all the verticesin 21 GG  . 

Therefore  )()( 21 GMGM IFIF  is a perfect matching of

21 GG  . Note that every vertex of 21 GG  is incident with 

exactly a vertex in  )()( 21 GMGM IFIF  .Since 

)(&)( 21 GMGM IFIF is a maximalperfect matching of

.),( 222 G  Hence   )()( 21 GMGM IFIF  is a maximal 

perfect matching of 21 GG  .  

     

     

     )()()()()(

)()()()()(

)()()()()(

21212121

21212121

21212121

GMGMGMVVGMGG

GMGMGMVVGMGGM

GMGMorGMVorVGMGGM

IFIFIFIFIF

IFIFIFIFIF

IFIFIFIFIF









 

Example 2.5: 

 

 

Figure 2.6: Composition of two IFG 21 GG 
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The perfect matching )(&)( 21 GMGM  of twoIFG 

),(&),( 222111  GG is 

   2222211111 ,)(&,)( cbdaGMdcbaGM ff   and 

The perfect matching )(GM f
 of Cartesian product of 

twoIFG 21 GG  is 

         ,))((,))((,))((,))((,))(()( 21212121212121212121 cbcaddbcbbbaadacabaaGM f 
 

 

   ))((,))(( 21212121 dddcdbcc and the IF 

matching number 85.2)( 21 GGIF . 

 

 

3. Conclusion 

We shall define a perfect matching in IFG in this paper. 

We also look into the characteristics and bounds of matching 

numbers in different IFG. We will discuss different matching 

in IFG and examine the characteristics and limitations of the 

IF matching number in the future. 
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