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Abstract: In this a portion of the fuzzy graphs on which are x; (G) = x(G*) talked about. At that point fundamental
and adequate condition of a fuzzy graph of four vertices on a complete graph to be regular is found and the adequate
condition of a fuzzy graph on a complete graph to be regular is likewise talked about. We will likewise read for the
given fuzzy graph G: (o, p), development fuzzy graph sd (G): (osd, psd), square fuzzy graph S 2(G): (o, ps) and
absolute fuzzy graph T (G): (6 T, uT) of G are characterized. Additionally the isomorphism between the square of the
development fuzzy graph and T (QG) is talked about. Additionally the middle fuzzy graph M (G) is presented. The
relationship of M (G) with sd (G), and T (G) are considered.
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Introduction

Coloring of graph is one of the most significant
exploration regions of combinatorial streamlining
because of its wide applications, all things considered,
viz. the board sciences, wiring printed circuits, asset
distribution, planning issues, and so forth. These issues
are demonstrated by appropriate fresh graphs and
settled by coloring of these graphs. In the customary
graph coloring issue, least number of colors is given to
the vertices of the graphs to such an extent that no two
neighboring vertices have similar colors. Fuzzy graph
portrayal is more appropriate to reality than fresh graph
portrayal. Each occasion in genuine world can be
spoken to by fuzzy graphs appropriately. Fuzzy graph
hypothesis is progressed with enormous number of
branches.

Right off the bat in the writing, one of valuable
issues, the traffic light issue was unraveled by utilizing
fresh graph coloring technique. In any case, in rush
hour gridlock light issue, a few courses are busy
contrasted with different courses. Likewise, here and
there, two courses can be opened at the same time with
some caution. Here "busy", "caution" is fuzzy terms.
Specialist structured the traffic light issue by fuzzy
graphs and presented the technique for coloring in
fuzzy graphs. In that paper, the fuzzy graphs are
considered with fresh vertices and fuzzy edges. At that
point a-cut of these fuzzy graphs are colored by the
strategy for fresh graph coloring. So for various
estimations of a, we have diverse fresh graphs and
these fresh graphs are colored. In this way, the
chromatic number fluctuates for the equivalent fuzzy

graphs for various estimations of o. Additionally,
Researchers proposed an alternate technique to color
fuzzy graphs. In that paper, a term division level of
fuzzy graphs has been characterized and dependent on
the estimation of detachment degree, number of least
color is found. Here, "fuzzy color" is characterized. A
fuzzy graph is colored utilizing fuzzy color dependent
on the quality of an edge episode to a vertex. This new
coloring idea is utilized to color political guide and to
fathom new kind of traffic light coloring issue. In this
paper 'quality cut graph' of fuzzy graphs have been
thought of. Some fascinating outcomes on this kind of
graphs have been contemplated. At that point fuzzy
coloring of fuzzy graphs has been presented.

3.3 Fuzzy graphs with xf(ﬁ} = 26"
3.3.1 Theorem

If G is a strong fuzzy graph, then 47
Proof:

Leave G be a strong fuzzy graph. At that point all
edges of G are strong edge. Presently build a
graphG1=(V,E") such that an edge (x, y) is strong edge
in G if and just that it is an edge in G1.Clearly G1 is a
crisp graph.

Since all edges of G are strong and there is no
edge which isn't strong, each edge of G is likewise an

G) = ¥(6G,).
edge of G1 thus (@) =1 l).We know that G1 is

same as G .

(6) ="

Hence %7 (6) = 1(G").
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3.3.2 Corollary
In the event that G is a complete fuzzy graph, at

that point XF(G) =x(GY).

Proof:

Let G be a complete fuzzy graph. Since each
complete fuzzy graph is strong, by theorem 3.3.1
2:(6) = 1(6")

3.3.3 Theorem ’

If G is a fuzzy cycle then ’{f({") = %(6").
Proof:

Let G be a fuzzy cycle of length n. At that point
either n is odd or even.

Case 1:

Expect that n is odd. We realize that fuzzy
chromatic number of fuzzy pattern of odd length is 3.
The fundamental crisp graph G* is the crisp pattern of
odd length whose chromatic number is 3. Thus

1:(G) = 1(G7).
Case 2:

In the event that n is even, at that point fuzzy
chromatic number of G is 2. Since G* is the pattern of

7,6) = 1(G").

even length, we have
3.3.4 Corollary

Let G be a regular fuzzy graph with the end goal
that G* is a cycle of length n. At that point
2 (G) = 3(G7).
Proof:

On the off chance that G is a regular fuzzy graph
where G* is a cycle, at that point G is a fuzzy cycle.

Thusly by theorem3.3.3, #;(6) = x(G").
3.3.5 Theorem

Let G be a fuzzy graph with the end goal that each
vertex is strong adjoining all different vertices.

2 =1 L7, (G) = ¢ (G7).
Then 7 (G) =n. In this case '{f{ ) =x(67)

Proof:

Let G be a fuzzy graph with the end goal that each
vertex is strong adjoining all different vertices.
Obviously this is a fuzzy graph where all edges are
strong. In this kind of fuzzy graph, every vertex will get
a special color. Since there are n vertices in G,
x(G) =n.

Obviously the basic crisp graph of this fuzzy

graph is a complete graph. Thus Af (@) = x(G6").

Let M) = ules) = a, u(ey) = ules)

What's more, assume that a<b<c.

At that point, if i=5, 6 and, ifi=1, 2, 3 and 4.
Along these lines edges e», 4, es and eg are strong edges
and ey, e; are not strong edges. Presently allot color] to

3.3.6 Proposition
In the event that G contains no cycle, at that point

3.4 Fuzzy Coloring Of Regular Fuzzy Graphs On
Complete graphs

Each complete graph K, is the association of
cycle of length n and its supplement i.e.

B =Eat.

3.4.1 Theorem

Let G be a fuzzy graph with the end goal that G*
is a complete graph on four vertices. At that point G is
regular fuzzy graph if and just if exchange edges of C,4
have a similar participation esteems and edges of C,
have same enrollment esteem.

Proof:

Expect that G is a fuzzy graph on a complete
graph with four vertices v1,v2,3 and v4.

Let el=(vl,v2),e2=(v2,v3),e3=(v3,v4)
e4=(r4,vl) are edge SO fCc4
e5=(v1,v3),e6=(v2,v4) are edges of C4.

Obviously every vertex has degree 3 in G* i.e., 3
edges are episode on every vertex. By our assumption,
edges ey, e4, es are occurrence on v1, edges ey, e,, 6 are
episode on v,, edges e, e;, 5 are occurrence on v3 and
edges e3, ey, eg are episode on v,. Presently G is regular
if and just if the accompanying equations hold

u(ey) + pley) + ules) = a

and
and

pley) + pley) + pleg) = a
u(ey) + p(es) + ules) = a

les) + wley) + uleg) = a
On solving these equations,

We get
(ey) = p(es), u(ez) = ules) and wles) = u(eg)
Thus G is regular if and only if

p(ey) = pules), uley) = pley) o g #(es) = ulee)
3.4.2 Corollary

In theorem 3.4.1, on the off chance that the three
participation esteems are in carefully expanding
(carefully diminishing) arrangement, at that point
;;r(G) =2
Proof:

b & ules) = ules) =c

vy, v, and color2 to v;, v,. Plainly this is fuzzy coloring
of least cardinality. Thus, Likewise we can
demonstrate this outcome for carefully diminishing
arrangement.
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3.4.3 Corollary
Let G be a fuzzy graph given in the theorem 3.4.1.
In the event that all edges of G have same participation

2 (G) =4

. In this case,

esteems, at that point
IF(S) = If{"—‘;w)
Proof:

On the off chance that all enrollment estimations
of edges are same, at that point G ought to be strong
fuzzy graph. By theorem 3.3.1, every vertex will get

2;(G) = 4.

interesting color. Henceforth
3.4.4 Example
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v

Figure 3.1: REGULAR FUZZY GRAPH
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Figure 3.2: Regular Fuzzy Graphs With Different

Fuzzy Chromatic Number

3.4.5 Theorem

The complete graph kan+1,>1 has n edge-disjoint
Hamiltonian cycles.

3.4.6 Theorem

Let G be a fuzzy graph with the end goal that G*
1S kon+1. At that point G is regular fuzzy graph if the
edges of each Hamiltonian cycles in G* have same
enrollment esteems.

Proof:

Let G be a fuzzy graph with the end goal that G*
is Kyn and name the vertices of G asv, 0, 1... 2,-. By
theorem 3.4.5, for any n>1Kj,.; has n Hamiltonian
edge-disjoint cycles. They are given underneath

Cl: v, O, 2n-1: 1, 2n-2: 2, 2n-3~ . .1'1-1, n, v.

Cyv,1,0,2,2,4,3,2,5...0,n+1, v.

Cs3:v,2,1,3,0,4,2,,..nF1,nt2, v.

Cp: v,n-1,n-2, n, n-3, n+1,n-4...2,5, 2,1, V.

From these cycles, each vertex is neighboring
precisely two vertices of each cycle. That is on the off
chance that vE€V, at that point

di*(v)=2,i=1,2...n. (di*(v) denotes the degree of
vin i®cycle

of G") so that

d*(v)=d1*(v)+d2*(v)+d3*(v)...+dn*(v)

=2n,VveV.

In fuzzy graph G, assume that the edges of n
Hamiltonian  edge-disjoint cycles have same
participation esteems.

Let al,2...an be the membership values of
C1,C2...Cnrespectively.

We realize that each vertex of G is neighboring 2n
vertices and precisely two edges of each Hamiltonian
cycle are incident with every vertex. Since there are n
Hamiltonian edge-disjoint cycles, the degree of v in G
is (v)=2al+2a2+---+2an=2a,

Wherea=al +a2 + -+ an.

Similarly (0)=(1)=---=(2n—1)=2a. In this manner
degree of each vertex is 2a, for nearly a.

Hence G is regular.

Corresponding author:

Mr. Sonu Kumar

Research Scholar, Department of Mathematics,
OPJS University, Churu,

Rajasthan (India)

Contact No. +91-9812227126

Email- sonukumar1402@gmail.com

References:

1. Mordeson. J.N., “Fuzzy Line Graphs”, Pattern
Recognition Lett. 14:381-384, 1993.

2. Mordeson. J.N. and Peng. C.S., “Operations on
Fuzzy Graphs” Inform. Sci., 79:159-170, 1994.

3. Mordeson. JN. and Nair P.S., “Cycles and
cocycles of a fuzzy graph”, Inform. Sci.,
90:39-40, 1996.

4.  Mordeson, J.N., and Nair, P.S., Fuzzy Graphs and
Fuzzy Hypergraphs, Physica Verlag, Heidelberg
1998, Second Edition 2001.

5. Mordeson. J.N. and Yao. Y.Y., “Fuzzy Cycles
and Fuzzy Trees”, The Journal of Fuzzy
Mathematics 10, (2002) 185-202.

6. Murugan. M., Applications of Graph Theory,
Muthali Publishing House, Chennai, 2005.

7. Nagoorgani. A. and Basheer Ahamed. M.,
“Order and Size in Fuzzy Graphs”, Bulletin of
Pure and applied Sciences 22E (No.1):145-148,
2003.

8. Nagoorgani. A. and Basheer Ahamed. M, “Status
in Fuzzy Graphs”, Bulletin of Pure and applied
Sciences 23E (No. 2):361-365, 2004.

9. Nagoorgani. A. and Basheer Ahamed. M,
“Strong and weak domination in Fuzzy Graphs”,



Report and Opinion 2021;13(1)

http://www.sciencepub.net/report @

10.

11.

12.

East Asian Mathematical Journal, Vol. 23, No.1,
June 30(2007) pp. 1-8.

Nagoorgani. A. and Chandrasekaran. V.T., “An
analytical study of degree of nodes of a fuzzy
graph”, Proceedings of the National Conference
on Recent Trends in Discrete and Fuzzy
Mathematics, Bharata Mata College,
Thrikkakara, Kochi-21, Kerala; Nov. (10-12),
2005, pages 71-73.

Nagoorgani, A. and Chandrasekaran, V.T.,
“Domination in fuzzy graph”, Adv. in Fuzzy sets
& Systems 1(1) (2006), 17-26.

Nagoorgani, A. and Chandrasekaran, V.T,,
“Fuzzy Bipartite graphs”, Journal of Quantitative
Methods, Vol.2, No.2, 54-60, 2006.

12/13/2020

13.

14.

15.

Nagoorgani. A. and Chandrasekaran, V.T., “Free
nodes and busy nodes of a fuzzy Graph” East
Asian Math. J. 22(2006), No2, pp.163-170.
Nagoorgani, A. and Chandrasekaran, V.T.,
“Identification of Fuzzy bridges and Fuzzy Cut
nodes using Fuzzy Graph”, Pure and applied
Mathematika Sciences, Vol. LXII, Nol-2, 33-38,
2005.

Nagoorgani, A. and Jahir Hussain, R,
“Connected and Global Domination of Fuzzy
Graph”, Bulletin of Pure and applied Sciences
27E (No. 2): 255-265, 2008.



