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ABSTRACT

This paper discussed non-neighbourly edge irregular bipolar fuzzy graphs and

non-neighbourly edge totally irregular bipolar fuzzy graphs. Some of the characteristics

of non-neighbourly edge irregular bipolar fuzzy graphs are investigated and tested for

non-neighbourly edge totally irregular bipolar fuzzy graphs. We study the edge

irregularity on bipolar fuzzy graphs using the underlying graphs cycle, path, comb, star,

and bi-star.
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Introduction

The fuzzy sets (FS) that Zadeh
described in 1965 have demonstrated
useful  applications in  numerous
academic domains. Since the Cantorian
set was unable to manage uncertainty
and ambiguity, the fuzzy set concept is
welcomed. R. Jahir Hussain, S. Yahya
Mohamed, and A. Nagoorgani presented
irregular bipolar fuzzy graphs[4]. The
concepts of edge degree and total edge

degree were presented by M. G.
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Karunambigai, S. Siva Sankar, and K.
Palanivel, who also studied the degree
of an edge in a bipolar fuzzy graph[1].
The neighbourly edge irregular bipolar
fuzzy graph was developed by N. R.
Santhi Maheswari and C. Sekar [6]. We
are encouraged to talk about some of the
characteristics of non-neighbourly edge
irregular bipolar fuzzy graphs and non-
neighbourly edge totally irregular bipolar
fuzzy graphs.

Non-Neighbourly Edge Irregular Bipolar
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Fuzzy Graphs

Non-neighbourly edge irregular
and non-neighbourly edge totally irregular
bipolar fuzzy graphs are defined and some
of their properties are examined in this
section.
Definition 2.1: Let y be a connected
bipolar fuzzy graph on y*. Then v is said
to be a non-neighbourly edge irregular
bipolar fuzzy graph if each pair of non-
adjacent edges has distinct degrees.
Definition 2.2: Let v be a connected
bipolar fuzzy graph on y*. Then v is said
to be a non-neighbourly edge irregular
bipolar fuzzy graph if each pair of non-
adjacent edges has distinct total degrees.
Theorem 2.3: Let y be a connected
bipolar fuzzy graph on y*. If v is a non-
neighbourly edge irregular bipolar fuzzy
graph then vy is an edge irregular bipolar
fuzzy graph.
Proof. Let y be a connected bipolar fuzzy
graph on y*. Assuming that y is a non-
neighbourly edge irregular bipolar fuzzy
graph. Then every two non-adjacent edges
in y have distinct degrees. Thus there exists
an edge that is adjacent to the edges having
distinct degrees. Hence vy is an edge
irregular bipolar fuzzy graph.
Theorem 2.4: Let y be a connected
bipolar fuzzy graph on y*. If y is a non-
neighbourly edge totally irregular
bipolar fuzzy graph, then y is an edge

totally irregular bipolar fuzzy graph.
Proof. The proof is comparable o
Theorem 2.3.

Remark 2.5: The converse of the above-
mentioned theorems, 2.3 and 2.4, are not
required to be true.

Theorem 2.6: Let y be a connected
bipolar fuzzy graph on y*, apathonn, n
> 3 vertices. If the membership values of the
edges Ui, Uy,..., un-1 are respectively Iy, I, .
.., Ih-1 and si, S2, ..., Sn-1 like that 11 >
o> >1Iy-1 and hy > hy >...> hp-1,
then y is both non-neighbourly edge
irregular and non-neighbourly edge
totally irregular bipolar fuzzy graph.
Proof. Let y be a connected bipolar
fuzzy graph on y*, a path on n vertices.
Let ug, Uz, ..., Un1 be the edges of y*
in that order. Let the membership values
of the edges u1, Uy, ...,un-1 are respectively
(I, h1), (I2, h2) , (I3, h3) , ..., (In-1, hn-1)
like that (I, h1) > (I2, h2) > (I3, hs)
>...> (In-1, ha-1) . Then

dy (Vi) = (-1, hj-1) + (1, hy) ifj = 2,3,
4,...,n-2, -
dq(v1) = (I1, h1) and

d(Vn-1) = (In-1, hn-1).

dy(Uj) = (lj-1, hj-1) + (lj+1, hj+1) ifj =
2,3,4,...,n-2,

dy,(u1) = (I2, hz) and

d(Un-1) = (In—2, hn-2).

There are separate degrees on each of every

two non-adjacent edges.
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Therefore, w is a non-neighbourly edge

irregular bipolar fuzzy graph.

tdy, (Uj) = (lj-1, hj-1) + (lj+1, hj+1) +(l;,
hy)ifj=2,3,4,...,n-2,

td,,(u1) = (I2, h2) + (11, h1) and

tdy, (Un-1) = (In-2, hn-2) + (In-1, hn-1).
Each pair of non-adjacent edges has a
unique total degree.

Thus y is a non-neighbourly edge totally
irregular bipolar fuzzy graph.

Theorem 2.7: Let y be a connected
bipolar fuzzy graph on y*a path on n, n
> 3 vertices. If the membership values of the
edges ug, Uz, . . ., Up-1 are respectively I, Iz,
..., In1 and hg, hz, ..., hp-1 such that
h<lh< <l and hy < h; <...<
hn-1, then y is both non-neighbourly
edge irregular and non-neighbourly edge

totally irregular bipolar fuzzy graph.

Proof. The result is comparable to
Theorem 2.6.
Theorem 2.8: Let v be a connected

bipolar fuzzy graph ony*,a cycle on m(m
> 4) vertices. If the membership values of
the edges ug, Uy, . .
., Im and hy, ho, ..

that |1 = |, >...

., Um are respectively
I1, 12, .. ., hm such
> Ipand hy >hz >
> hm , then v is both non-
neighbourly edge irregular and non-
neighbourly edge totally irregular
bipolar fuzzy graph.

Proof. Let y be a connected bipolar

fuzzy graph on y*, a cycleon m vertices.
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Let ug, Uz, ..., Um be the edges of y* in
that order. Let the membership values of
the edges uy, Uy, . .
(I, h1) , (l2, h2) , (I3, h3) , ..., (Im, hm)
such that (11, h1) = (lI2, h2) = (I3, h3) >
#+ = (Im, hm) .

dy (Vi) = (li-1, hi-1) + (I, hj) if j = 2,
3,4,....,m,

dy (V1) = (11, h) + (Im, hm) .

dy(Uj) = (li-1, hj-1) + (lj+1, hj+a1) if ]
=2,3,4,...,m-1,

d.,(u1) = (I2, h2) + (Im, hm) and
dy(Um) = (I, h1) + (Im-1, hm-1).

Every non-adjacent pair of edges

., Um are respectively

has a different degree.
Thus v is a non-neighbourly

edge irregular bipolar fuzzy graph.

tdy (Uj) = (li-1, hj-1) + (lj+1, hj+1) +
(I, h)ifj=2,3,4,...,m-1

td,(u1) = (I2, h2) + (Im, hm) + (11, h1)
and

tdy(um) = (I, h1) + (Im-1, hm-1) +
(Im, hm) .

Every non-adjacent pair of edges has a
unique total degree.
Therefore wy is a non-neighbourly

edge totally irregular bipolar fuzzy
graph.

Theorem 2.9: Let y be a connected
bipolar fuzzy graph on w*,a cycle on m
(m > 4) vertices. If the membership values
of the edges ui, Uz . . ., Un

.,|m and h1, hz,..

are

respectively 14, I, ..

88



Edge irregular bipolar fuzzy graph, non neighbourly edge irregular, non neighbourly edge totally irregular
bipolar fuzzy graph

., hm suchthat h < I, <....< I and

h:1 < h2 <... < hm, then y is both non-
neighbourly edge irregular and non-
neighbourly edge totally irregular

bipolar fuzzy graph.
Proof. The
Theorem 2.8.

Theorem 2.10: Let y be a connected

result is comparable to

bipolar fuzzy graph on
If the

membership values of all the edges are

w*, a star on m + 1 vertices.
distinct, then vy is a non-neighbourly
edge irregular bipolar fuzzy graph and y
IS not a non-neighbourly edge totally
irregular bipolar fuzzy graph.

Proof. Let wi, Wo, . . ., Wn be the vertices
adjacent to the vertex x. Let ug, uz, ...,
un be the edges of a star y* in that
order have membership values (l1, hi) ,
(I2,h2), (I3, h3) , ..., (Im, hm) then

dy (&) = (I, h1) + (I2, h2) + (I3, h3) + -
+ (Im, hm) + (15, hy) =2(1;, hj) (1 <j <n)
Every pair of non-adjacent edges, u; has
unigue degrees.

Thus vy is a non-neighbourly edge
irregular bipolar fuzzy graph. Also,
td,,(ui) = (I, h1) + (I2, h2) + (I, h3)
+...+ (Im, hm) + (lj, hj)- 21, hj)
+(lj,h) (1 <j<n)

tdy,(uj) = (I, ha) + (I2, h2) + (ls, h3)
+...+ (Im, hm) (1 <j<n)

All the edges uj (1 <j < n) have

the same number of degrees

overall.

Thus, the graph w is not a non-
neighbourly edge totally irregular
bipolar fuzzy graph.

Remark 2.11: Let y be a connected
bipolar fuzzy graph on y*, a star on m +
1 vertices. If the membership values of
any two edges are the same, then v is not
a non-neighbourly edge irregular bipolar
fuzzy graph and G is not a non-

neighbourly edge totally irregular
bipolar fuzzy graph.

Theorem 2.12: Let y be a connected
bipolar

fuzzy graph on

bi-star graph Bnm. If the

w*, a
membership values of all the edges are
distinct, then w is a non-neighbourly
edge irregular bipolar fuzzy graph and v
IS not a non-neighbourly edge totally
irregular bipolar fuzzy graph.

Proof. Let wi, Wo, . . ., Wy be the vertices
adjacent to the vertex a. Let ug, Uz, . .., Un
be the edges incident with vertex a in
that order have membership values
(I1, h1), (I2, h2), (3, h3) , ..., (In hn)
such that (1, h1) > (I2, h2) > (I3, h3)
>...> (In, hn).

Let y1, y2, ..., Yym Dbe the vertices adjacent
to vertex b.

Let ¢y, Co,..., Cm be the edges incident with
vertex b in that order have membership
values (p1, q1), (P2, d2), (Ps, G3) , - . -,

(Pm, gm) such that (p1, qi) > (P2, G2)
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>(p3, g3) >....> (Pm, qm) > (p, q) Where
(p, ) is the membership value of the

edge ab.
Then dy(@b) = (I, hi) +(l2, h2

)+...+(n, hn) +(p, Q) +(p1, q1) +(p2,
gz) +

...+ (Pm, gm) + (P, 9) - 2(p, ),

dy(ab) = (I, hy) + (I2, h2) +...+ (In,
hn) + (P1, q1) + (P2, 92) +...+ (Pm, Om)
tdy(ab) = (I, h1) +(l2, h2)+....+(ln,
hn) +(P1, q1) +(p2, 92) +...+(Pm, Qm)
+(p, Q).

dy(Uj) = (11, h1) + (I2, h2) +... + (In, hn)
+ (p, q) + (Ii, hi) —2(l;, hj), 1 <j <nand
dy(hi)=(p1, q1)+(p2, G2)+....+(pm,
qm)+(p, @)+ (pi, 9i)-2(pi, i), 1 <i <m.
There are separate degrees on each of
every two non-adjacent edges.

Thus w is a non-neighbourly edge
irregular bipolar fuzzy graph.

td,(uj) = (11, ha) + (I2, h2) + ...+ (In,
hn) + (p, ) + (I, hy) =(l;, hy), 1 <j <n,
tdy, (Uj) = (11, h1) + (I2, h2) +...+ (In, hn)
+(p,q),1<j<n,

tdy,(hi) = (p1, d1)+(P2, q2)+..+(pm,
gm)+(p, @) +(Pi, di)-(Pi, i), 1 < <m,
tdy(hi) = (p1, Q1) + (p2, G2) +.....+
(Pm, dm) + (p, @), 1 <i <m.

Observe that all uj (1 <j <n) and all c; (1
<i <m) have identical total degrees.
Hence v is not a non-neighbourly edge
totally irregular bipolar fuzzy graph.

Theorem 2.13: Let y be a connected
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bipolar fuzzy graph on y*,a comb on 2n
vertices. If ¢ is a constant function then
vy is not a non-neighbourly edge
irregular bipolar fuzzy graph and v is
not a non-neighbourly edge totally
irregular bipolar fuzzy graph.

Proof. Let ui, Uz, ..., Un1 be the edges
of the path in yw* and vi, v2, ..., Vvn be
the corresponding pendant edges in that
order. Let ¢ be a constant function say
¢ (ab) = (k1, ko), for all ab €E.

dpr(U) = 2ki + 3ki - 2k = 3k,
dpn; (U1) = 2ka + 3k2 -2k2 = 3k2.
Ifj=2,3,...,n —2then

dny (UJ) = 3k + 3ke -2ka = 4k1, dy; (Uj)
= 3k2 + 3k2 —2k2 = 4ko,

dpy (Um-1) = 3ki + 2ki -2ks = 3k,
drn; (Um-1) = 3k2 +2k2 -2k> = 3kz and
dnt (V1) = K1 + 2ki ~2ka = K, dp; (V1)
= ko + 2k2 —2ko = ko.
Ifj=2,3,...,n-1then

dpy (VJ) = ki + 3k - 2ki = 2k,
dn; (V1) = ko + 3kz -2k2 = 2kz and

dpt (Vn) = ki + 2k1 —2k1 = Ka, dy5(Vn)
= ko + 2k2 -2k = ko.

The degree of the two non-adjacent
edges ui and um-1 is the same.

Thus w is not a non-neighbourly edge
irregular bipolar fuzzy graph.

We have td(ab) = d(ab) + ¢(ab)

tdps (U1) = 3ky + ko = 4ky, td,;(U1) =

3k + kz = 4ko.
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Ifj=2,3,...,n-2then

td,+ (uj) = 4ky + k1 = 5ka, tdy,; (U =
4k + k2 = 5ka,

dpt (Un-1) = 3k1 + k1 = 4Ky, tdy; (Un-1)
= 3kz2 + k2 = 4kz and

tdpy (V1) = K1 + K1 = 2Kka, tdy; (V1)
= k2 + k2 = 2k>.
Ifj=2,3,...,n-1then

tdns (Vi) = 2ki + ki = 3ki, tdp; (V)
= 2k2 + k2 = 3kz and
tdps (Vn) = ko + ki = 2ka,  tdy;(vn)
= k2 + k2 = 2ka.

The two non-adjacent edges ur and un-1
have the same total degree.

Hence vy is not a non-neighbourly edge

totally irregular bipolar fuzzy graph.

3. Edge Irregular and Edge Irregular
Bipolar Fuzzy Graphs on a Path,
Cycle, Comb, Star and Bi-star
Graph
This

properties of edge irregular and edge

section  examines the
totally irregular bipolar fuzzy graphs on a
path, cycle, comb, star, and bi-star graph.

Theorem 3.1: Let y be a connected
bipolar fuzzy graph on y*, a.pathonn, n
> 3 vertices. If the membership values of the
edges ui, Uz, . . ., Un-1 are respectively Iy,
o, ..., It and hyg, hz, ..., hp-1 such

that h >lb> > 1p-1 and hy = hy

>...> hp1 , then y is both edge

irregular and edge totally irregular

bipolar fuzzy graph.

Proof. Theorems 2.3, 2.4, and 2.6 give us
vy is both edge irregular and edge totally
irregular bipolar fuzzy graph.

Theorem 3.2: Let y be a connected
bipolar fuzzy graph on y*, acycle on m
(m > 4) vertices. If the membership values
of the edges ui, uz, . . . ,
., Im and hg, ho, ..

.,hmsuch that I1 > I, >... > Iyand h;

Um are
respectively 14, o, ..
> h, >.... > hm, then y is both edge

irregular and edge totally irregular
bipolar fuzzy graph.

Proof. Theorems 2.3, 2.4, and 2.8 lead to
the conclusion that the y is an edge
irregular and edge totally irregular bipolar
fuzzy graph.

Theorem 3.3: Let y be a connected
bipolar fuzzy graph on y*, astaronm +
1 vertices. If the membership values of all
the edges are distinct then y is an edge
irregular bipolar fuzzy graph and v is
not an edge totally irregular bipolar
fuzzy graph.

Proof. We obtain that v is an edge
irregular bipolar fuzzy graph and v is not
an edge totally irregular bipolar fuzzy
graph from Theorems 2.3, 2.4, and 2.10.
Theorem 3.4: Let vy be a connected
bipolar fuzzy graph on w* a bi-star
graph on Bnm . If the membership values
of all the edges are distinct, then v is an

edge irregular bipolar fuzzy graph and
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v is not an edge totally irregular bipolar
fuzzy graph.

Proof. According to Theorems 2.3, 2.4,
and 2.12, we can conclude that y is an
edge irregular bipolar fuzzy graph and v
is not an edge totally irregular bipolar
fuzzy graph.
Theorem 3.5: Let y be a connected
bipolar fuzzy graph on y*, a comb on
2n vertices. If ¢ is a constant function
then y is not an edge irregular bipolar
fuzzy graph and y is not an edge
totally irregular bipolar fuzzy graph.
Proof. Theorems 2.3, 2.4, and 2.13 lead to
the conclusion that y is not an edge
irregular bipolar fuzzy graph and v is not
an edge totally irregular bipolar fuzzy

graph.

References

Devi Saratha T, and Swetha V, mth
Highly Irregular Bipolar Fuzzy
SSRG

Journal of Mathematics Trends &

Graphs, International

Technology, Special Issue —
NCPAM, (2019), 68 — 81.

Devi Saratha T, and Swetha V, mth
Neighbourly Irregular Bipolar
Fuzzy
Vol.17, No. 4, (2020), 122 — 134.

Devi Saratha T, and Swetha V, Bi-

regular Bipolar Fuzzy Graphs,

Graphs, Webology,

International Journal of

Vol: | Issue: 1 June 2023

ISSN: 2584-0630 (Online) 43

i

Mechanical Engineering, Vol. 6,

No. 3, (2021) 4332 — 4337.
Karunambigai. M.G., Sivasankar.S., and
Edge
Bipolar Fuzzy Graphs, Advances

Palanivel K., Regular

in Fuzzy Sets and Systems,
Vol.20.No.1, (2015), 25-46.
Kaufmann.A., Introduction to the Theory

of Fuzzy Subsets, Vol. 1,
Academic Press, New York,
1975.

Maheswari Santhi. N.R., and Sekar.C.,
On Edge Irregularity Bipolar
Fuzzy  Graphs, International
Journal of Innovative Research in
Science, Engineering and
Technology, Vol.6, Issue. 4,

(2017), 5770-5780.
Nagoor Gani. A and Radha. K, On
Regular Fuzzy Graphs, Journal
of Physical Sciences, 12(2008)
33-40.
Nagoor Gani.A., Hussain Jahir.R., and
Yahya Mohamed.S.,

Bipolar

Irregular

IOSR
Journal of Mathematics, Vol.9,
No.6(2014), 47-51.

Parvathi. R and Karunambigai. M. G.,

Fuzzy Graphs,

Bipolar Fuzzy Graphs, Journal of
Computational
Theory and Applications (2006)
139-150.

Zadeh.L.A., Fuzzy Sets, Information and
control, 8, 338-353, 1965.

Intelligence:

92



