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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 

We consider finite, simple connected graphs throughout this 

paper. Consider a graph G that has m edges and n vertices. 

The Gare vertex and edge sets are represented by the notations 

V (G) and E(G), respectively. The degree of a vertex v ∈ V 

(G) is represented by dG(v) or simply d(v), which is the 

number of vertices that are adjacent to v. S. Gnaana Bhragsam 

and S.K. Ayyaswamy introduced and researched the idea of 

neighboringly irregular graphs[2]. Fuzzy Neighbourly Edge 

Irregular fuzzy graphs were first conceptualized by N.R. 

Santhi Mahaheswari and C. Sekar[9]. The notion of vertex 

support and neighboring irregular graphs' support has been 

presented and examined by Selvam Avadayappan and M. and 

R.Sinthu[11].  

The degree of an edge e = (u,v) as the number of edges which 

have a common vertex with the edge e.(i.e)deg(e) = deg(u) + 

deg(v) − 2[5]. The distance between two edges e1 = (u1,v1) 

and e2 = (u2,v2) is defined as ed(e1,e2)=0 

min{d(u1,u2),d(u1,v2),d(v1,u2),d(v1,v2)}. If ed(e1,e2) = 0, 

these edges are neighbour edges[4]. The purpose of this paper 

is to introduce a new family of irregular graphs based on 

distance property in edge sense. 

This is the background to introduce support Fuzzy 

Neighbourly Edge Irregular graphs and we have discussed 

some of its properties. 

 PRELIMINARIES 

We present some known definitions and results for ready 

reference to go through the work presented in the paper.  

 

Definition 2.1. A graph G is said to be neighbourly irregular if 

no two adjacent vertices of G have the same degree. 

Definition 2.2. Let G : (σ,μ) be a connected fuzzy graph on 

G∗(V,E). Then G is said to be Fuzzy Neighbourly Edge 

Irregular fuzzy graph if every pair of adjacent edges having 

distinct degrees. 

Definition 2.3. The support sG(v) or simply s(v) of a vertex v 

is the sum of degrees of its neighbours. That is, s(v) = 

Pu∈N(v) d(u). 

 

Definition 2.4. A connected graph is said to be support 
neighbourly irregular (or simply SNI), if no two vertices 
having same support are adjacent. 
 
Definition 2.5. Let be G be a graph. For any two distinct 

vertices u and v in G, u is pairable with v if N[u] = N[v] in G. 

A vertex in G is called a pairable vertex if it is pairable with 
a vertex in G. 
 
Definition 2.6. Let G be a graph. A full vertex of G is a vertex 
in G which is adjacent to all other vertices of G. 
 
Definition 2.7. A simple graph G(V,E) is Fuzzy Neighbourly 
Edge Irregular if no two adjacent edges of G have the same 
edge degree. 

REVIEW CRITERIA 

In this section, we introduce Support Fuzzy Neighbourly 
Edge Irregular graphs and study some properties of these 
graphs. 
Definition 3.1. The support sG(e) or simply s(e) of an edge e 
is the sum of edge degrees of its neighbour edges. That is, 
s(e) = Pei∈N(e) d(ei). 
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Definition 3.2. A simple graph G(V,E) is Support Fuzzy 
Neighbourly Edge Irregular  
graph( or simply SNEI) if no two edges of G having same 
support are adjacent. A graph H proving the existence of 
SNEI graphs is shown in Figure 1. 

                                   

Figure 1 

Fact 3.3. Regular graphs, edge regular graphs, pairable graphs 

and paths (Pn,n  6) are not SNEI graphs. 

Fact 3.4. Not all Support Fuzzy Neighbourly Edge Irregular 
graphs are NEI graphs. Not all NEI graphs are SNEI. For 
example, P3 is NEI but not SNEI and P6 is SNEI but not NEI. 
Fact 3.5. Let G be a SNEI graph. Then for any two vertices u 
and v in V (G), N(u) ≠N(v). 
Fact 3.6. Any graph with more than one full vertex is not a 
SNEI graph. 
Fact 3.7. If G is a SNEI graph, then the set of all extreme 
vertices is independent in G. 
Fact 3.8. If G is a SNEI graph, there is no P4 such that 
external vertices of degree 1 and one internal vertex of 
degree 2, For if there is a P4 (say uvwx) such that d(u) = d(x) 
= 1 and d(w) = 2, then s(uv) = s(vw). 
Result 3.9. If G is a SNEI graph, then there is no P5 with 
external vertices of same degree and internal vertices of 
degree 2. 
Note 3.10. For any edge e ∈ E(G), support of 
e=s(e)=s(uv)=d(u)2 + d(v)2 + s(u) + s(v) − 4d(u) − 4d(v) + 4. 
The following theorem proves a necessary and sufficient 
condition for a graph to be SNEI graph. 
Theorem 3.11. A graph G is a SNEI graph if and only if for 
any two adjacent edges uv and vw , then d(u)2 −d(w)2 − 
4(d(u) − d(w)) ≠s(w) − s(u). 
Proof. Let G be a SNEI graph. Then no two adjacent edges 
have same support. If possible d(u)2−d(w)2−4(d(u)−d(w)) 
= s(w)−s(u) for some adjacent edges uvand vw, then d(u)2 

− 4d(u) + s(u) = d(w)2 − 4d(w) + s(w) =⇒ s(uv) = s(vw), 
which is a contradiction. 
Conversely, suppose,  

 
 
)for any 

two adjacent edges uv−w)2 − 

4d(w) + s(w) =⇒ s(uv) ≠s(vw), for any two adjacent edges 
uvand vw. Hence G is a SNEI graph. 
Corollary 3.12. Let G be a SNEI graph. If there are two 
adjacentedges(say uv and vw ) with same edge degree, then 
s(u) ≠s(w). 
Proof. Let G be a SNEI graph. Let uvand vwbe two adjacent 
edges with ed(uv) = ed(vw). Then d(u) = d(w). By above 
theo 3.10, d(u)2 − 4d(u) + s(u) ≠d(w)2 − 4d(w) + s(w), which 
implies s(u) ≠s(w).  

Corollary 3.13. Let G be a SNEI graph. If there are two 
adjacent edges (say uv and vw ) with s(u) = s(w) in G, then 
d(u)2 −d(w)2 = 4(d(u) − d(w)). 

Corollary 3.14. Let G be a SNEI graph. If there are no two 
adjacent edges (say uv and vw ) with s(u) = s(w) and d(u) = 
d(w) in G. 
Corollary 3.15. Let G be a SNEI graph. Then there is no P3 

(say uvw ) such that d(u) = d(w) and s(u) = s(w). 
Corollary 3.16. Let G be a SNEI graph. Let v be any vertex. 
Then for any two vertices vi and vjsuch that d(vi) + k = d(vj), 
s(vi) + m ≠s(vj) where 

𝑚 =  
 2𝑘𝑑(𝑣𝑖) −  3𝑘 +  𝑘2 𝑖𝑓 𝑣𝑖 𝑎𝑛𝑑 𝑣𝑗𝑎𝑟𝑒 𝑛𝑜𝑡 𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡

2𝑘𝑑 𝑣𝑖 −  4𝑘 +  𝑘2 𝑖𝑓 𝑣𝑖 𝑎𝑛𝑑 𝑣𝑗 𝑎𝑟𝑒 𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡
  

Yousef alavi[1] proved that for every positive integer n = 36 
,5,7, there exists a highly irregular graph of order n. 
Theorem 3.17. For every positive even integer n = 2k,k≥ 3, 
there exists a SNEI graph of order n and it is denoted by 
SNEI(n) . 
Theorem 3.18. There exist SNEI graph of order n, except 
3,5 and 7. 
 
Proof. It is enough to prove there is a SNEI graph of order n 
where n ≥ 8. 

For nV(SNEI ,i j, 
, introduce two 

new verticesand join the edges 

uujand vvjfor 1 ≤ j ≤ k. We obtain a SNEI graph of order n. 
Note further that introduce a pendent edge at either u or v, 
we will get a SNEI graph of order n+1 = 2k+2+1 ≥ 9. 
Therefore there exists a SNEI graph of order n ≥ 8. 

Figure 2 illustrates theorem 3.18 for n = 8 and n = 9 

            

Result 3.19. We can construct a SNEI graph 

 , Suppose n = 2d. Let V(SNEI(n) )= U ∪ V 
where U = uiand V = vi,1 ≤ i≤ d. 
By introducing a new vertex u and joining the edges 
uu1,uu2,...,uud. The resulting graph  is also SNEI graph. 
Further we can construct a SNEI graph  from  by 
introducing a pendant edge at u. 
Result 3.20. We can construct a SNEI graph  from two 
copies of SNEI(n) , say G1 and G2 . Let V(G1 )= U1∪V1 where U1 = 
u1i and V1 = v1i,1 ≤ i≤ d and V(G2 )= U2∪V2 where U2 = u2i and 
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V2 = v2i,1 ≤ i≤ d. By introducing two new vertices u and v and 
joining the edges u1ju,u2jv and uv. The resulting graph  is 
also SNEI graph. 

 

 
Figure 3 

Result 3.21. We can construct a SNEI graph G∗
4 from 

SNEI(n1) and SNEI(n2) where n1 ≠n2 of order n1 + n2 + 3. 
Suppose n1 = 2d and n2 = 2k . Let V(SNEI(n1) )= U1 ∪ V1 where 
U1 = u1i and V1 = v1i,1 ≤ i≤ d and V(SNEI(n2) )= U2 ∪ V2 where 
U2 = u2j and V2 = v2j,1 ≤ j ≤ k . By introducing three new 
vertices u,v and w and joining the edges u1iu, u2jw, uv and vw 
, 1 ≤ i≤ d and 1 ≤ j ≤ k . The resulting graph  is also a SNEI 
graph. 
Result 3.22. We can construct a SNEI graph  from 
SNEI(n) by introducing xjand yjfor each ujand vj,1 ≤ j ≤ k 

respectively and for each xj,1 
≤ j ≤ k − 1, sjiand tjiwhere 1 ≤ i≤ k −(j 

− 1)and for each yj, and joining the edges 

ujxj,vjyj, j ji j ji jijdandi≤ d ≤ k 
and attach pendant 
vertices at d and d is also a SNEI graph. 

          
 Figure 4 5 

Result 3.23. Let G be a triangle free SNEI graph with 
diameter 3. Let v be any vertex of the graph G having degree 
d, adjacent to the vertices v1,v2,...,vdand uji be the vertices 
adjacent to each vj, 1 ≤ j ≤ d. If (a) s(vjuij) ≠s(vvj)+2(d(v)−1) 
and (b) Ped(vjuij) ≠ed(vvj)−(d(v)−1) for each i and j , then we 
can construct a SNEI graph G∗from G by introducing a 
pendant edge at v . For, s(vjuij) in G∗=s(vjuij) in G+1 and s(vvj) 
in G∗=s(vvj) 

− j in 

ed(vvk)+d(v) − 1 and by (b), 
s(vvj) ≠s(vw). 

Theorem 3.24. Every cycle Cn of order n ≥ 4 is an induced 

subgraph of a SNEI graph of order at most  

Proof. Let Cn be a cycle of order n, n ≥ 4. Let v1,v2,...,vnbe the 
vertices of Cn . Suppose n is even, introduce new pendant 

vertices vi1,vi2 at u4i+1,u4i+2 respectively, 0 1. 

The resulting graph is a SNEI graph of order  . 
Suppose n is odd, introduce new pendent vertices vi1,vi2 at 
u1,u2 and P3 at u3 and pendant vertices v(i+1)1,v(i+2)2 at u4i+2 , 
u4i+3 respectively, 1 1. The resulting graph is also a SNEI 
graph of order n + 2 4 + 2. 
Figure 5 illustrates theorem 3.24 for n = 12 and n = 11 

   
                         Figure 5  
Theorem 3.25. Every complete graph of order n ≥ 3 is an 
induced subgraph of SNEI graph of order n2 + 2n. 
Proof. Let G be a complete graph of order n ≥ 3. Let 
u1,u2,...,un be the vertices of G. For each ui, 1 ≤ i≤ n, we 
introduce new vertices vijand wij, 1 ≤ i≤ n,1 ≤ j ≤ i. The 
vertices ui,vij,wij, 1 ≤ i≤ n,1 ≤ j ≤ iconstitute the vertex set for 
the desire graph H . For the edge set, along with the edges 
of G, join the edges (a) uivij, 1 ≤ i≤ n,1 ≤ j ≤ iand (b) wijvik, 1 ≤ 
i≤ n,1 ≤ j ≤ i,1 ≤ k ≤ j .The resulting graph H is a SNEI graph 
and it contains G as an induced subgraph. 
Figure 6 illustrates theorem 3.25 for n = 3 

                                      
Figure 6 

 

Theorem 3.26. Every complete bipartite graph Kr,ris an 
induced subgraph of a SNEI graph of order 4r. 
Proof. Let u1,u2,...,urand v1,v2,...,vrbe two partites of Kr,r. Let

 
and  be the newly added vertices. Construct the 
graph with vertex set V (H) = {ui,vi,u0

i,vi
0} and edge set 

E(H)=E(Kr,r)∪{uiu0
j and vivj

0 , 1 ≤ i≤ r, i≤ j ≤ r}. It is obvious 
that G is an induced subgraph of H .From our construction 
of Hit is clear that H is a SNEI graph of order 4r. 
Figure 7 illustrates theorem 3.26 for r = 3 

                              
Figure 7 

 

Theorem 3.27. Any graph G of order n ≥ 3 is an induced 
subgraph of a SNEI graph. 
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Proof. Let G be a graph of order n ≥ 3. LetG0 be another 
copy of G where V (G)={u1,u2,...,un} and V (G0)={v1,v2,...,vn}, 
uicorresponds to vi,1 ≤ i≤ n. Let u1,u2,...,un and  
be the newly added vertices. Construct a graph H with the 

vertex set and 
E(G)=E(G) ∪ E(G0) ∪{uivj: uiuj∈/ E(G),1 ≤ i≤ n,1 ≤ i≤ n and 

. It 
is obvious that G is 

an induced subgraph of H . From our construction of Hit is 
clear that H is a SNEI graph of order 4n. 
Figure 8 illustrates theorem 3.27 for n = 3 

                                 
Figure 8 

Result 3.28. For any positive integer d ≥ 3, we can construct 
a SNEI graph with maximum degree 2d and order 3d + 4. 
Proof. Let d ≥ 3 be any positive integer. 
Let V (G)={vi,ui,wi,u,v,w,x,1 ≤ i≤ d}, be the 
vertex set of the required graph G and 
the edge set, uiwj,1 ≤ i≤ d,≤ j ≤ d} ∪ {viv,1 ≤ i≤ d} ∪ {uiu,1 ≤ i≤ 
d − 1 

{ux,vx,wx,udw}. The resulting graph is a SNEI graph of order 
3d + 4 and maximum degree d. 
Figure 9 illustrates theorem 3.28 for d = 6 

           
                                    Figure 9 

CONCLUSION 

Based on the degree of edge sense, we deal with irregular 
graphs in this paper, which we refer to as support fuzzy 
neighborly edge irregular graphs. A number of techniques 
for creating SNEI graphs from other graphs have been 
explored, along with the necessary and sufficient 
conditions for a graph to be SNEI. 

REFERENCES 

1. Yousef Alavi, Gary Chartrand, F.R.K Chung, Paul Erdos, 

R.L. Graham, Ortrud R. Oellermann, Highly irregular 

graphs, Journal of Graph Theory vol .11.No.2,235-

249(1987). 

2. S. GnaanaBhragsam and S.K.Ayyaswamy, Neighbourly 

irregular graphs, Indian J.Pure appl. Math., 35(3):389-399, 

Marc 2004. 

3. G.S.Bloom, J.K.Kennedy and L.V.Quintas, Distance 

degree regular graphs, The theory and Applications of 

Graphs, Wiley,New York,(1981),95-108. 

4. Mehmet Ali Balci, Pinar Dundar, Average Edge Distance 

in Graphs, Selcuk Journal of Applied Mathematics 

(2010)65-70 

5. D. Reddy Babu and P.L.N. Varma, Average D-distance 

between edges of a graph, Indian Journal of Science and 

Technology,Vol 8(2),152-156, January 2015. 

6. N.R.SanthiMaheswari and C.Sekar, A study on Distance d-

regular and neighbourly irregular graphs, Ph.D Thesis, 

ManonmaniamSundaranar University,Tirunelveli-627012, 

Tamil Nadu, India, November 2014. 

7. O Ravi, A senthil kumar R & Hamari CHOUDHİ” 

Decompositions of Ï g-Continuity via Idealization” 

Journal of New Results in Science 2014 3 (7), 72-80. 

8. S.Tharmar & R.Senthil kumar” Soft Locally Closed Sets 

in Soft Ideal Topological Spaces” , Transylvanian 

Review: Vol , No. 10, 10 (XXIV), 1593-1600. 

9. SV B.K.K. Priyatharsini, R.SENTHIL KUMAR New 

footprints of bondage number of connected unicyclic and 

line graphs, Asia Life Sciences 2017 26 (2), 321-326. 

10. K. Prabhavathi, R. Senthilkumar, I. Athal, M. Karthivel” 

m-Iπg-CLOSED SETS AND M-Iπg-CONTINUITY” Jour 

of Adv Research in Dynamical & Control Systems 10 (4), 

112-118, 2018. 

11. K. Prabhavathi, R. Senthilkumar, I. Athal, M. Karthivel A 

Note on Iβ * g Closed Sets Jour of Adv Research in 

Dynamical & Control Systems 11 (04-Special Issue 2019 

12. N.R.SanthiMaheswari and C.Sekar, Semi Neighbourly 

Irregular graphs, International Journal of Combinatorial 

Graph Theory and Applications, 5(2)(2012),135-144. 

13. N.R.SanthiMaheswari and C.Sekar,Neighbourly irregular 

graphs and 2Neighbourly irregular graphs, International 

Research Journal Acta Ciencia Indica,40(1)(2014). 

14. N.R.SanthiMaheswri and C.Sekar, On Fuzzy Neighbourly 

Edge Irregular fuzzy graphs, International Journal of 

Mathematical Archive, Vol 6, No 10(2015). 

15. Selvam Avadayappan and M. Bhuvaneshwari, Pairable 

graphs ,International Journal of Innovative Science, 

Engineering Technology, Vol. 1 Issue 5,July 2014. 
. 

 

 

   

http://www.ijritcc.org/
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ogBqc20AAAAJ&cstart=20&pagesize=80&citation_for_view=ogBqc20AAAAJ:2osOgNQ5qMEC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ogBqc20AAAAJ&cstart=20&pagesize=80&citation_for_view=ogBqc20AAAAJ:Y0pCki6q_DkC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ogBqc20AAAAJ&cstart=20&pagesize=80&citation_for_view=ogBqc20AAAAJ:Y0pCki6q_DkC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ogBqc20AAAAJ&cstart=20&pagesize=80&citation_for_view=ogBqc20AAAAJ:Y0pCki6q_DkC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ogBqc20AAAAJ&cstart=20&pagesize=80&citation_for_view=ogBqc20AAAAJ:W7OEmFMy1HYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ogBqc20AAAAJ&cstart=20&pagesize=80&citation_for_view=ogBqc20AAAAJ:W7OEmFMy1HYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ogBqc20AAAAJ&cstart=20&pagesize=80&citation_for_view=ogBqc20AAAAJ:W7OEmFMy1HYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ogBqc20AAAAJ&cstart=20&pagesize=80&citation_for_view=ogBqc20AAAAJ:W7OEmFMy1HYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ogBqc20AAAAJ&cstart=20&pagesize=80&citation_for_view=ogBqc20AAAAJ:Tyk-4Ss8FVUC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ogBqc20AAAAJ&cstart=20&pagesize=80&citation_for_view=ogBqc20AAAAJ:qjMakFHDy7sC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ogBqc20AAAAJ&cstart=20&pagesize=80&citation_for_view=ogBqc20AAAAJ:qjMakFHDy7sC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=ogBqc20AAAAJ&cstart=20&pagesize=80&citation_for_view=ogBqc20AAAAJ:qjMakFHDy7sC

