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1 INTRODUCTION

Azriel Rosenfeld [14] made a strong basis for the fuzzy graph theory after Lofti.A.Zadeh [15] in 1975. Now, it was the
fast growing and having numerous application in Graph Theory. Neighbourly irregular graphs was introduced by Gnaana
Bhragsam and Ayyasamy[3]. But the same concept was introduced in fuzzy graphs by A. Nagoorgani and S.R. Latha.
The concept of edge degree in fuzzy graphs was introduced by N.Kumaravel and K.Radha[12]. Support of an edge has
been introduced by K. Amutha and N.R. Santhi Maheswari[1].R. Muneeswari and N.R. Santhi Maheswari[4] introduced
the support of an edge and studied the properties of support edge regular fuzzy graphs. These makes me to work with the
support neighbourly edge irregular fuzzy graphs by combining support of an edge and neighbourly irregular fuzzy graphs
and studied its properties through some special graphs, such as barbell graph, path, cycles, star with some specific edge
membership function.

2 PRELIMINARIES

In this section, we recall the notions related to fuzzy graphs.

Definition 2.1.[14] A fuzzy graph is a pair of functions G : (o, ), where ¢ : V. — [0,1]is a fuzzy subset of a non-
empty setVandu: V X V — [0,1]is a symmetric fuzzy relation on o such that p(uv) < o(u)do(v),vu,veE V
where uv denote the edge between u and v and ¢ (u) Ao (v)denotes the minimum of a(u) and a(v), o is called the fuzzy
vertex set of V and u is called the fuzzy edge set of E.

Definition 2.2.[7] Let G : (o,u)be a connected fuzzy graph on G*(V,E). The degree of a vertexu is ds(u) =
Yuzw u(uv)foruve E and pu(uv) = Ofor uv € E; this is equivalent to dg(u) = Yyper u(uv).

Definition 2.3.[6] Let G : (o, u)be a connected fuzzy graph on G*(V,E). Ifd;(v) = kforallv € V,then G is said
to be regular fuzzy graph of degree k.

Definition 2.4.[13] Let G : (o, u)be a connected fuzzy graph on G*(V, E). Then G is said to be an irregular fuzzy graph
if there exists a vertex which is adjacent to the vertices with distinct degrees.
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Definition 2.5.[13] Let G : (o, n)be a connected fuzzy graph on G*(V, E). Then G is said to be a totally irregular fuzzy
graph if there exists a vertex which is adjacent to the vertices with distinct total degrees.

Definition 2.6.[5] Let G : (o, u)be a connected fuzzy graph on G*(V, E). Then G is said to be a neighbourly irregular
fuzzy graph if every pair of adjacent vertices have distinct degrees.

Definition 2.7.[5] Let G : (o, u)be a connected fuzzy graph on G*(V, E). Then G is said to be a neighbourly totally
irregular fuzzy graph if every pair of adjacent vertices have distinct total degrees.

Definition 2.8.[2] The degree of an edge uv in the underlying graph is defined as d;,.(uv) = dg.(w) + dg.(v) —
2.

Definition 2.9.[12] Let G : (o, 1)be a connected fuzzy graph on G*(V, E). The degree of an edge uv is defined as
de(uv) = dg(w) + dg(v) — 2Zu(uv).

The minimum degree of an edge is §5(G) = A{d;(uv)/uv € E}

The maximum degree of an edge is Ag(G) =V {d;(uv)/uv € E}.

Definition 2.10.[12] Let G : (o, u)be a connected fuzzy graph on G*(V, E). The total degree of an edge uv is defined
astdg(uv) = dg(uw) + dg(v) — pu(uv) = dg(uv) + p(uv).

The minimum total degree of an edge is §.5(G) = A {td;(uv)/uv € E}

The maximum total degree of an edge is Az (G) =V {td;(uv)/uv € E}.

Definition 2.11.[10] Let G : (o, u)be a connected fuzzy graph on G*(V, E). Then G is said to be a neighbourly edge
irregular fuzzy graph if every pair of adjacent edges have the distinct degrees.

Definition 2.12.[10] Let G : (o, u)be a connected fuzzy graph on G*(V, E). Then G is said to be a neighbourly edge
totally irregular fuzzy graph if every pair of adjacent edges have the distinct total degrees.

Definition 2.13.[1] The support s(e)of an edge e in the underlying graph is the sum of edge degrees of its neighbour
edges. Thatis, s(e) = Yeence) d(€0)-

Definition 2.14.[4] Let G : (o, u)be a connected fuzzy graph on G*(V, E). The support s;(e)of an edge e is the sum
of edge degrees of its neighbour edges. That is,s; (e) = Xeen(e) da (€)-

Definition 2.15.[4] Let G : (o, u)be a connected fuzzy graph on G*(V, E). The total support ts;(e)of an edge e is
tsg(e) = Yeene) de(er) + ple) = sg(e) + ple).

3 SUPPORT NEIGHBOURLY EDGE IRREGULAR FUZZY GRAPHS AND SUPPORT
NEIGHBOURLY EDGE TOTALLY IRREGULAR FUZZY GRAPHS

In this section we analyse the relation between support neighbourly edge irregular fuzzy graphs and support neighbourly
edge totally irregular fuzzy graph.

Definition 3.1.Let G : (o, u)be a fuzzy graph on G*(V,E). Then G is said to be support neighbourly edge irregular
fuzzy graph if every pair of adjacent edges of G has distinct supports.

Example 3.2.The following graph shows the existence of support neighbourly edge irregular fuzzy graph. Let G :
(o, w)be a connected fuzzy graph onG*(V, E), a butterfly graph.

a(0.2) b(0.4)

0.1

d(0.4)
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From Figure 1, dg(a) = 0.3,dg(b) = 0.4,d;(c) = 0.4,d;(d) = 0.5,dg(e) = 1.0 and d;(ac) = 0.3, ds(ae) =
1.1, dg(ce) = 1.0,dg(be) = 0.8,d;(de) = 0.7,dgz(bd) = 0.7.
Support of the edges are calculated below. s;(ac) = dg(ae) +dg(ce) = 1.1+ 1.0 = 2.1 Similarly, s;(ae) =
2.8,s5(ce) = 2.9,s5;(bd) = 1.5,s;(be) = 3.5,s;(de) = 3.6. Here every pair of adjacent edges has distinct
supports. Hence G is support neighbourly edge irregular fuzzy graph.

Definition 3.3.Let G : (o,u)be a fuzzy graph on G*(V,E). Then G is said to be support neighbourly edge totally
irregular fuzzy graph if any two adjacent edges of G have distinct total supports.

Example 3.4.The following graph shows the existence of support neighbourly edge totally irregular fuzzy graph. Let G :
(o, w)be a connected fuzzy graph on G*(V, E).

b(0.4)

0.1 0.

no

0.1

a(0.2) c(0.3)
0.1

°
d(0.1)
Figure 2

From Figure 2, d;(a) = 0.2,d;(b) = 0.4,d;(c) = 0.3,d;(d) = 0.1and d;(ab) = 0.4,d;(ac) = 0.3,dg;(bc) =
0.3,d;(bd) = 0.3.

Support and total support of the edges are as follows.

sg(ab) = 0.9,s;(ac) = 0.7,s¢(bc) = 1.0,s¢(bd) = 0.7 and tsg(ab) = 1.0,tsg(ac) = 0.8,tsg(bc) =
1.2,ts;(bd) = 0.8.Here every pair of adjacent edges have distinct total supports. Hence G is support neighbourly edge
totally irregular fuzzy graph.

Remark 3.5.Let G : (o, u)be a connected fuzzy graph on G*(V, E). If G is a support neighbourly edge irregular fuzzy
graph, then G need not be a support neighbourly edge totally irregular fuzzy graph.

Example 3.6.Consider a connected fuzzy graph G : (o, p)onG*(V, E).

d(0.2) e(0.3)
0.1 (-(().(s)As
a(0.5)  b(0.4) £(0.3)  i(0.2)
01t 02 =z
0.5
h(0.7) g(0.4)

Figure 3

From Figure 3, dg;(a) = 04,d;(b) = 0.6,d;(c) = 1.7,d;(d) = 0.1,d;(e)

0.4,d;(h) = 0.5,d;(i) = 0.2 and dg(ab) = 0.2, d;(bc) = 1.9,d;(cd)

1.7,d;(cg) = 1.3, dg(ch) = 1.2,d;(fi) = 0.2.

Support and total support of the edges are as follows.

sq(ab) = 1.6,s;(bc) = 7.4,s;(cd) = 7.5,55(ec) = 7.7,s¢(cf) = 7.6,s5(cg) =7.8,5;(ch) = 7.9,5;(fi) =

1.7 and tsg(ab) = 2.0,tsg(bc) = 7.6,tsg(cd) = 7.6,ts;(ec) = 8.0,tsq(cf) = 7.8,tsg(cg) = 8.2,tsz(ch) =

8.4, ts;(fi) = 1.9. Here every pair of adjacent edges of G have distinct supports. Thus G is support neighbourly edge
Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 2 | 2022

0.3,d.;(f) = 0.4,d;(g9) =
1.6,d;(ec) = 1.4,d;(cf) =




irregular fuzzy graph. But the pair of adjacent edges bc and cd have same total support 7.6. Hence G is not support
neighbourly edge totally irregular fuzzy graph.

Remark 3.7.Consider a connected fuzzy graph G : (o,u)onG*(V,E). If G is a support neighbourly edge totally
irregular fuzzy graph, then G need not be a support neighbourly edge irregular fuzzy graph.

Example 3.8.Consider a connected fuzzy graph G : (a,u)on G*(V,E) .

a(0.2)

b(0.3 c(0.5)

e(0.4) f(0.6)

g(0.6)
Figure 4

From the above Figure, dg;(a) = dg(b) = dg(c) =
0.7 and dg(ab) = 04,d;(ac) = 0.2,d;(bd) = 0.9,d;(cd)
0.6,d;(fg) = 0.8.

Support and total support of the edges are as follows.

sq(ab) = 1.1,s;(ac) = 1.5,s;(bd) = 3.5,5;(cd) = 3.1,s5(de) = 3.5,s;(df) = 3.9,sc(eg) = 1.9,5;,(fg) =

1.5 and tsg(ab) = 1.2,ts;(ac) = 1.7,tsq(bd) = 3.7,tsq(cd) = 3.2,tsg(de) = 3.8,ts;(df) =
4.3,tsq(eg) = 2.3,tsq(fg) = 1.8. Herethe pair of adjacent edges bd and de have same support 3.5. Hence G is not
support neighbourly edge irregular fuzzy graph. But every pair of adjacent edges of G have distinct total supports. Thus
G is support neighbourly edge totally irregular fuzzy graph.

0.3,ds(d) = 1.0,dg(e) = dg(f) = ds(9)
= 1.1,d;(de) = 1.1,dg(df) = 0.9,d,(eg)

Remark 3.9.There exist some graphs which are both support neighbourly edge irregular fuzzy graph and support
neighbourly edge totally irregular fuzzy graph.

Example 3.10.Consider a connected fuzzy graph G : (o, u)on G*(V, E) , a barbell graph B(4,4).

a(0.1) 9(0.1)
0.1
0.2
iy 2\ e(05) 01 f(0.4) 0.2 h(0.2)
0
C(0.3) 0.4 i(0'3)
d(0.5) j(0.4)
Figure 5
FromFigure5, de(a) = 01,ds(b) = 0.2,ds(c) = 0.3,ds(d) = 04,d;(e) = 1.1,d;(f) = 1.1,d¢(g) =
0.1,dg(h) = 02,dg(i) = 03,dg(j) = 04  and ds(ae) = 1.0,d;(be) = 0.9,d;(ce) = 0.8,d;(de) =

0.7,ds(ef) = 2.0,d;(gf) = 1.0,d;(hf) = 0.9,d;(if) = 0.8,d;(jf) = 0.7.

Support and total support of the edges are as follows. s;(ae) = 4.4,s;(be) = 4.5,5;(ce) = 4.6,s;(de) =
4.7,s¢(ef) = 6.8,s;(9f) = 4.4,5;(hf) = 4.5,s;(if) =4.6,5:(f) = 47 and tsg(ae) = 4.5 ts;(be) =
4.7,ts;(ce) = 4.9,tsg(de) = 5.1,tsg(ef) = 6.9,tsg(gf) = 4.5, tsq(hf) = 4.7, tsc(if ) = 4.9,ts;(jf) = 5.1.
Here every pair of adjacent edges have distinct supports and distinct total supports. Hence G is both support neighbourly
edge irregular fuzzy graph and support neighbourly edge totally irregular fuzzy graph
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Remark 3.11.There exist some graphs which are neither support neighbourly edge irregular fuzzy graph nor support
neighbourly edge totally irregular fuzzy graph.

Example 3.12.Consider a connected fuzzy graph G : (o, p)on G*(V, E), a star graph K ¢.

f03) 02

c(0.4)

d(0.3)

Figure 6

From Figure 6, dg(a) = 0.1,dg(b) = 0.2,d;(c) = 0.1,dg(d) = 0.2,dg(e) =0.1,d(f) = 0.2 and dg(ag) =
0.8,d;(bg) = 0.7,d;(cg) = 0.8,d;(dg) = 0.7,ds;(eg) = 0.8,d;(fg) = 0.7.

Support and total support of the edges are as follows.

sg(ag) = 3.7,s4(bg) = 3.8, ss(cg) = 3.7, sg(dg) = 3.8, sg(eg) = 3.7, s¢(fg) = 3.8 and tsz(ag) =
3.8,tsg(bg) = 4.0,tsg(cg) = 3.8,ts;(dg) = 4.0,ts;(eg) = 3.8,ts;(fg) = 4.0.Here some pair of adjacent
edges have same support and same total support. Hence G is neither support neighbourly edge irregular fuzzy graph nor
support neighbourly edge totally irregular fuzzy graph.

Theorem 3.13.Let G : (o, u)be a fuzzy graph on G*(V,E), a support neighbourly edge irregular fuzzy graph. If u is
constant, then G is both support neighbourly edge irregular fuzzy graph and support neighbourly edge totally irregular
fuzzy graph.

Proof. Let G : (o,u) be a fuzzy graph on G*(V,E), a support neighbourly edge irregular fuzzy graph. Suppose pis
constant. Let u(ei) = r Vi. Then s;(e;) = rsq.(e;) Ve; € E(G). Since Gis support neighbourly edge irregular fuzzy
graph, sg.(e;) # sg.(ej), if e, ejare adjacent = rsg;.(e;) # rsg.(e;), if e, e are adjacent = sg(e;) # sg(e)), if
ey, ejare adjacent = sg(e;) + u(e;) # sG(ej) + u(ep), if e, ejare adjacent = tsq(e;) # tsg(e;), if e, ejare adjacent.
Here every pair of edges of Ghave distinct supports and distinct total supports. Thus Gis both support neighbourly edge
irregular fuzzy graph and Support neighbourly edge totally irregular fuzzy graph.

Remark 3.14.The converse of the above theorem need not be true.

Example 3.15.The following example illustrates the above remark. Consider the connected fuzzy graph G : (o, 1) on
G*(V,E)

a(0.3) 0.1  b(0.2)

\
0.1 \\\ 0.1
\\
d(0.3) 0.1 \e(0.2)
o\
0.2
\ -
e(0.2) f(0.4)
Figure 7
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From above Figure , dg.(a) = 1,dg.(b) = 3,dg.(c) = 2,ds.(d) = 3,dg.(e) = 2,ds.(f) = 1and dg,(ab) =
2,d¢.(bc) = 3,dg.(cd) = 3,dg.(bd) = 4,dg.(de) =3, dg.(ef) = 1. Support of the edges in the underlying
graphs are sg.(ab) = 7,s5.(bc) = 9,55.(cd) =10,s5.(bd) = 11,s5.(de) = 8,s5.(ef) = 3. So no two
adjacent edges have same support. Thus G *is support neighbourly edge irregular graph.

For the fuzzy graph G,d;(a) = 0.1,d;(b) = 0.3,d;(c) = 0.2,d;(d) = 0.3,dg(e) = 03,d;(f) = 0.2, and
dg(ab) = 0.2,dg(bc) = 0.3,dg(cd) = 0.3,ds(bd) = 0.4,d;(de) = 0.4,d;(ef) = 0.1.

Support and total support of the edges are as follows. s;(ab) = 0.7,s5(bc) =

0.9,s5(cd) = 1.1,s5;(bd) = 1.2,s;(de) = 0.8,s5(ef) = 04 and tsz(ab) = 0.8,tsgz(bc) = 1.0,ts;(cd) =
1.2,tsq(bd) = 1.3,tsg(de) = 0.9,ts;(ef) = 0.6. Here every pair of adjacent edges have distinct supports and
distinct total supports. Hence G is both support neighbourly edge irregular fuzzy graph and support neighbourly edge
totally irreqular fuzzy graph. But u is not constant.

Theorem 3.16.Let G : (o, u)be a fuzzy graph on G*(V,E), a r-regular graph. If r distinct values are taken as the
membership values of the edges in such a way that no two adjacent edges have same membership values, then G is support
neighbourly edge irregular fuzzy graph.

Proof. Let G : (o, u)be a fuzzy graph on G*(V, E),a r-regular graph. Suppose the edges takes the rdistinct values in such
a way that no two adjacent edges have the same values. Let the rvalues be m,2m,3m,....,rm. Then clearly redges

incident on each vertex has the values m, 2m, 3m, ....,rm. So d; (u;) = T(H;)m.The edges with the membership values
m,2m,3m,....,rmhas the degree r(r + I)m —2m,r(r + )m — 4m,...... ,7(r + 1)m — 2rm respectively. Here
each edge is incident on 2(r — 1) edges (i.e. 2 sets of r — 1 edges.) The support of the edge with membership value i is
s¢) =2%o,r(r+ Dm = 2jm) — 2r(r + m + 4im = 2r2(r+ Dm—=2r(r + )m = 2r(r + 1)m + 4im =
2(r — 2)r(r + m)m + 4im. Hence no two adjacent edges have same support. Thus Gis support neighbourly edge
irregular fuzzy graph.

4 SUPPORT NEIGHBOURLY EDGE IRREGULARITY FOR SOME SPECIAL GRAPHS UNDER
SPECIFIC EDGE MEMBERSHIP FUNCTION

Theorem 4.1.Let G : (o, u)be a fuzzy graph on G*(V, E), an even cycle C,,n = 2k. If the alternate edges have same
membership values, then G is support neighbourly edge irregular fuzzy graph.

Proof. Let G : (o, u)be a fuzzy graph on G*(V,E), an even cycle C,,n = 2k. Suppose the alternate edges have same
rif iisodd
2rif i is even.
4rif iis odd
8rif iiseven.

membership values. Let a,, a,,....,a,be the vertices of G and a;a;,1 = e;,a,a; = e,. Let u(e;) = {
4rif iis odd

Then dg (v;) = 37, Vi. dg(e;) = {Zr o tts even

and s (e;) = dg(ei_y) + dg(eiy) = {

Thus no two adjacent edges have same support. Hence G is support neighbourly edge irregular fuzzy graph.

Theorem 4.2.Let G : (o,u)be a fuzzy graph on G*(V,E), a star graph K; ,,. Then G is support neighbourly edge
irregular fuzzy graph iff no two adjacent edges of G have same membership values.

Proof. Let G : (o, u)be a fuzzy graph on G*(V, E), a star graph K; ,,. Suppose G is support neighbourly edge irregular
fuzzy graph. Let a,be the centre vertex and a4, a,, ..., a,be the pendant vertices. Let aga; = e;,V1 < i < n.Suppose
there exist two edges of G have same membership values. Let it be e;, e and u(e;) = u(e;) =r = dg(e) = dg(e;) =
dg(e;) + dg(ep) + -+ dg(e_y) + dg(er) + -+ + dg(e;) + . +dg(en) = dg(ey) + dg(e) + - + dg(e;) +

oot dg(ej1) + dg(ejer) + . +dg(en) = sg(e;) = s¢(e;). Thus G is not support neighbourly edge irregular fuzzy
graph. Which is a contradiction. Hence no two adjacent edges have same membership values.

Conversely suppose no two adjacent edges of G have same membership values. i.e.u(e;) #
,u(ej),v e;, ej are adjacent = —pu(e;) # —u(ej),v e;, ej are adjacent = u(e;) + dg(ao) — 2u(e;) # u(ej) +
dg(ay) — Z,u(ej),v e;, e; are adjacent = dg(a;) + dg(ay) — 2u(e;) # dG(aj) +d;(ay) —

Z,u(ej),v e;, ej are adjacent = dg(e;) # dG(ej),V e;, ejare adjacent = dg(ey) +dg(e;) + -+ dg(ei—1) +
dg(eirr) + -+ dg(e) + . +dg(ey) # dg(ey) +dg(ey) + -+ dg(ej) + ... + dg(ej—1) + dg(€j41) +

. +dg(en) Ve, e are adjacent = sg(e;) # sG(ej) V e;, e; are adjacent. Hence G is support highly edge irregular
fuzzy graph.
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Corollary 4.3.Let G : (o, u)be afuzzy graph on G*(V, E), a star graph K ,,. If G is support neighbourly edge irregular
fuzzy graph iff G is support neighbourly totally edge irregular fuzzy graph.

Proof. Let G : (o, u)be a fuzzy graph on G*(V, E),a star graph K ,,. Let ube the central vertex and u,, u,,....,u,be the
vertices adjacent to u. Also letuu; = e;, V1 < i < n. If G is support neighbourly edge irregular fuzzy graph, then by
theorem 4.2, no two adjacent edges have same membership values.

Suppose G is not support neighbourly totally edge irregular fuzzy graph. Then
there exists two edges e;,e; such that tsg(e;) = tsgle;) = scgle;) + ple; =

sgle;)+ple;) = dgley)+dg(ex)+....+dglei—1) +dg(eiv1) +..... +deale,)+
ple; = dgley) +dales) +...... +dg(e;j—y) +delejry) + ... +dg(e,)+ple;) =
dc(e;) + ple;) = dgle;) + ple;) = dg(u) + do(u; — 2pu(uuw;) + ple;) =
de(u) + do(u;) — 2u(uu;) + ple;) = pluu;) — 2p(uu;) + ple;) = pluu;) -
2p(uu;) + ple;) = —p(uu;) + ple;) = —pluu;) + ple;) = —ule;) +
ple;) = —ple;) + ple;) = 2ule;) = 2ule;) = ple;) = ple;) . Which is

a contradiction. Hence G is support neighbourly totally edge irregular fuzzy
graph.

Conversely, suppose G is support neighbourly edge totally irregular fuzzy

graph. Suppose sg(e;) = sg(e;) for some adjacent edges e;,e; = dg(ey) +
dg(ez) + .... +dg(ei-1) + de(eiv1) + ..... +dalen) = daley) +dalez) + ..... +
da(ej—y)+de(ejiy)+-.... +dg(en) = dgle;) =dgle;)) = pluu;) = pluu;).

Thus da(e:) + ple;) = da(e;) + ple;) for some adjacent edges e;,e;. Which is a
contradiction. Hence G is support neighbourly edge irregular fuzzy graph. [
Theorem 4.4.LetG : (o,u) be a fuzzy graph on G*(V,E), a path B,. Then G is support neighbourly edge irregular
fuzzy graph if the alternate edges of G have same membership values.

Proof. Let G : (o,u)be a fuzzy graph on G*(V,E), a path B,. Let a,,a,,....,a,be the vertices of Gand a;a;,, =
e;, V1 < i < n — 1. Suppose the alternate edges of Ghave same membership values.

Case (i): If Gis an odd path, Let u(e;) = {2: ll]]i ll lli ZiZn'
risi=1
Then d; (a;) = {27‘ if 2 <£i<n-1land
3rifi=n

2risi = 1,246, .., n — 3
%@J={4ﬁﬁ=351m”n—2_

rifi=n—1
2risi=1
6rifi=2

Sosg(e) =<4rifi=357...n—4n—1,
8rifi=4,68,...,n—3
3rifi=n—2

Here no two adjacent edges have same support. Hence Gis support edge neighbourly edge irregular fuzzy graph.
Case (ii): If G is an even path.

_(rifiisodd
Let u(e;) = {27‘ if iis even’
rifi=1n

3rif2<i<n—1

Then d; (a;) = {
_(2rifi=1,n-1246,...,n—2
%@9‘{ Arifi =357, ... n—3

2risi=1,n-1

6rifi=2n-—2
4rifi=3,57,...n—3
8rifi=4,68,....,n—4

Sosg(e) =
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Here every pair of adjacent edges have distinct supports. Hence Gis support edge neighbourly edge irregular fuzzy graph.

Theorem 4.5. Let G(o, u)be a fuzzy graph on G*(V, E), a barbell graph B(m,n). Then G is support neighbourly edge
irregular fuzzy graph iff no two adjacent pendant edges have same membership value and pu(uu;) # (n —2)dG(v) +

3u(uv).
Proof. Let G(o,pu) be a fuzzy graph on G*(V, E), a barbell graph B(m,n).
Let u,v be the central vertices. u;,us,....,u,, and vy, vy,...,v, be the vertices
adjacent to u and v respectively. Also let uu; = €;,¥1 < i < m,uv = €,,4+, and
VU = €jim+1,¥1 < j < n. Suppose G is support neighbourly edge irregular
fuzzy graph. Then sg(e;) # sa(e;),Ve;, e; are adjacent. In particular, let us
take sg(e;) # sc(e;), V1l < i,j<m => dg(ey) +dglex) + ... +dalei—y) +
dG(C,'+1) + cene d(;(Cj) TR + d(;((‘.m) + d(:(Cm+|) o dG(el) <+ dc,'(eg) + ceen
dc,-(e,-) =t e -+ dc(ej_l) + dG("-jé—l) = RPN o dc,-(em) + dG(f‘.,,H_l),VI < 39 <
m = dgle;) # dg(ei),V1 < i,j <m = pluu;) # pluw;),¥1 < i,j < m.
Similarly if we take sg(e;) # sgle;),Vm+2 < i,j < m+n+ 1, we also get
pluwy) # pluu;),Vm +2 < 4,57 < m+n+ 1. If we take sg(e;) # sale;),
where e; is pendant edge and e; is middle edge. Then sg(e;) # scle;) =
dg(er) + de(e2) + .... + de(ei—1) + dg(eiyr) + ... + dc(em) + de(em+1) #
dC(el ) +dc(€2) +eee '+’dC(em ) +dG(em+2) +dG(em+3) g O +d6'(em+n+l) ==
dC(em-'f-l) # dG(ei) + dG(enH-".’.) + dG'(em+3) + ... + dG(enH—n-{—l) = dG(u) +
de(v) = 2u(uw) # de(u) + de(ui) — 2p(uu;) + de(v) + de(vr) — 2p(vey) +

de(v) + dg(va) — 2u(ves) + ... + dg(v) + dg(v,) — 2p(ve,) = —2u(uv) #
de(u;) = 2p(un;) + (n— 1)deg(v) + degl(vy) = 2p(vvy ) + de(ve) — 2p(ves) + ... -
de:(vn) — 2p(vv,) = —2u(uv) # pluw;) — 2p(uug) + (n— 1)de(v) + p(vey) —
2u(vvy ) + p(vvg) — 2p(vvs) + ..... + plvv,) = 2u(ve,) + 2p(uv) = —2u(uv) #
—p(uu;) + (n— 1)dg(v) — p(vey) — p(vvy) — ... —p(ve,) = —pluw;) + (n—
1)de(v) — plvvy) — plvws) — ... — p(ve,) — pluv) + plur) + 2u(uv) # 0 =

—p(uu;) + (n — 1)dg(v) —dglv) + 3puluv) # 0 = —pluy;) + (n — 2)dg(v) +
3p(ur) # 0 = p(uw;) # (n — 2)dg(v) + 3p(uv).
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Theorem 4.6.Let G(o, u)be a fuzzy graph on G*(V, E), B,where n = mk. If every pair of m consecutive edges have
distinct membership values and every m" edge has same membership values, then G is support neighbourly edge irregular
fuzzy graph.

Proof. Let G (o, u)be a fuzzy graph on G*(V,E), B,where n = mk.Let a,a,,....,a,be the vertices of Gand a;a;,, =
e;,V1 < i < n — 1. Suppose every pair of mconsecutive edges have distinct membership values and every m edge
has same membership values. Then

(rifi=1,m+ ... (b= 1)m + 1
2rifi=2.m+2,.....,.(k—1)m 4 2
3rifi=3.m+3,.....(k—1)m+ 3

ieple;) = £

m—-1)yrifi=m-12m-—-1,....km -1

mr if i =m,2m,..... (k= 1)m.

Conversely, suppose no two adjacent edges have same membership values
and pluu;) # (n — 2)da(v) + 3p(ur). Without loss of generality, we may
assume that p(uw;) =ir, V1 < i < m, plvv;) = jr,¥1l < j < n and p(uv) =r.
Then de(u;) = p(uu;) = ir,vVl < i < m. Sllul]dll} de(vj) = jr,¥V1l1 < j < n.
Consider dg(u) = pluuy) + pluus) + ... + plud,y,) + pluv) = r + 2r + 3r +

tmr4r = ﬂi—"‘_ﬂ,—‘“l'- +r. Similarly, d¢g(v) = 1’-‘—'%12 + 1. Consider the degree
of the edge dg(uu;) = dg(u) = de(u;) — 2u(uu;) = "'—("—‘2-*—"—1—)5 +r+4+ir—2r =

W +r—ir,V1l < ¢ < m. Similarly dg(vy;) = w +r—jr,Vli<j<n

m{m-+1)r 4 nn+)r
2 v 2

and dg(uv) = . Consider the support of an edge sq(uu;) =
de(uuy) +dol{uus) + ... +de(uu;_y) +dao(uuiiy) + ..... +da(uu,, ) +dg(uv) =

—"'('"“)'-}-r r+—"'("'+”' r—2r4.. 4 AT L (l—l)r+—'"('"+”r r—(i+
)r<....+ w 3 5 = +(m—1)r+ir—
('-r-é-'21'+....+m.r)+'"("'., Lr o nintr (m'”";(m“)'-+-(m—l)r+ir— 5

3 - > = 2 +(m—l)-r+ir+ﬂ"T“ﬂ,Vl <1< m.
Similarly sg(vv;) = (—"—‘—'l'—’—(—"—i—‘—)i +(n— 1)r+ jr + 2'(—"—le"L)f,‘v’l < j < n and

T —=1nr -+ m(m‘)-.-l)r <+ "(":l)" = ("1—l)n;(m+l)r
2 3 m(mo+l)r+
m(m<41)r | n(n4l)r (m=1)m{m+-1)r _—
sgluv) = Z',n de; (uuy )+ZJ"‘1dC(U ) = mgm+l)r eyl mgm:.;z,. PN

=1 2
..... + —-—-——'"(m;”r +1r—ir+.... —-—l—m(m;l L 4+r—mr+ ————""';”r +r—r4 2othr ".;H)' +17
Wt e+ 2OFDE Ly = MBI e (P27 ... ) - 2T

(m—1)m(m-+1)r (n—1)n(n+1)r
3 S e

nr—(r+2r+...+nr)= +mr+ +mnr. By examining
every pair of adjacent edges, we have no two adjacent edges have same support.,
Hence G is not support neighbourly edge irregular fuzzy graph. O
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So dg(a;) = ¢

rifi=1

rifi=2,m+2,...(k=1)m+2
Srifi=3,m+3,...,(k=1m+3
(J=1r+grifi=jm+j, ... (k—=1)m+j

m=2r+(m-1)rifi=m-12m-1,....km-1
mr if i = m,2m,......,(k—1)m
m+rifi=m+1,2m+1,....(k=1m+1

and d(,'((’.') —

Also sg(ei)

| (m = 1)r if i = km.

(2rifi=1
rifi=2m+2,...,(k=1)m+2
6rifi=3,m+3,...(k=1)m+3

L2rifi=jm4 g, (k=1)m+j

2mrifi=m+1.2m+1,.....(k=1)m +1
|((m=2)rifi=km-1.

(Arifi=1
Srifi=2m+2,....,(k=1)m +2
12rifi=3m+3,.,(k—1)ym+3

—dgjrifi=jm+j, s (k—Dm+j

dm=-Drifi=m-12m-1,...(k=1)m-1
(4m = 2)r if t =m,2m,....., (k=1)m
Ssrifi=m+1,2m+1,..,(k=1m+1

20m =2y ifi=km-1

Here no two adjacent edges have same support. Thus G is support neighbourly edge irregular fuzzy graph.
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Theorem 4.7.Let G(o, n)be a fuzzy graph on G*(V, E), C,where n = mk. If every pair of m consecutive edges have
distinct membership values and every mt"edge has same membership values, then G is support neighbourly edge

irregular fuzzygraph.

Proof. Let G(o,

a,,Qas, ....,a, be

i) be a fuzzy graph on G*(V,FE),C, where n = mk. Let
the vertices of G and a;a;:1 = ¢;,¥1 <i<n-1 and a,a; =

€, . Suppose every pair of m consecutive edges have distinct membership values
and every m'* edge has same membership values.

tep(e;) =« .

(rifi=1m+1,..,.(k=1)m+1
U ifi=2,m+2,..(k—1)m+2
rifi=3.m+3,....(k=1)m+3

m=2)rifi=m-22m—-2,.....,km—2

(m=1lrifi=m-12m-1,....km -1
(mr ifi =m,2m,.....km.
(m+Drifi=1m+1,....(k—1)m+1
Irifi=2m+2,...(k=1)m+2
Srifi=3m+3,...,(k=1)m+3
So dG(a1)=<

and dg(ei) = {.

(m=2r+(m-1rifi=m-12m-1,...km—1

((m—=1)r +mrifi=m,2m,... km.
(2(m+2rifi=1m+1,......, (k=1ym+1

drifi=2m+2,....(k—1)m+2
6rifi=3,m+3,....(k=1)m+3

2jr ifi=jom+ jy oy (k= 1)m 4 j

2m—=1)rifi=m—-1.2m-1,....km -1

(mr if i = m,2m, ..., km.
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((m+4A)rifi=1m+1,.... (k—=1ym+1
(m+8)rifi=2m+2,..., (k—1)m+2
12rifi=3.m4+3.....(k=1)m+3

Also sg(e;) = ¢ .
grifi=jm+j,...(k—1)m+j

3mr—4rifi=m-1,2m-1,....km~—1
(3mr ifi =m,2m, ....., km.
Here every pair of adjacent edges have distinct supports. Thus G is support
neighbourly edge irregular fuzzy graph. O
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