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Abstract

In this paper to generalize the coloring of cubic fuzzy graphs. We discuss the concept of two types
coloring namely vertex coloring and edge coloring of cubic fuzzy graphs. We determine some result on strong
and weak coloring of odd and even vertices of cubic fuzzy graphs.
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. INRODUCTION

Let G=(V, E) be a graph such that V is the vertex set and E is the edge set. In graph theory graph coloring
is one of the most important problems of combinatorial optimizations. Many problem of practical interest can be
modeled as coloring problems. Two types of coloring namely vertex coloring and edge coloring are usually
associated with any graph edge coloring is a function which assigns colors to the edges so that incident edges
receive different colors. A proper coloring of a graph G is a function from the set of vertices of a graph to a set
of colors such that any two adjacent vertices colored with the same color is called color class. In this paper we
focus on K- coloring of a cubic fuzzy graph by taking fuzzy set of vertices and fuzzy set of edges. Also discuss
the odd and even vertices coloring of cubic fuzzy graph.

I1. PRELIMINARIES

Definition. 2.1 ( Fuzzy Graph)

A fuzzy graph G (, n) is a pair of function g: V- [0,1] and i : vxv - [0,1]
suchthat [0,1]. o (u,v)< o (u)Aa(v)forallu,vinV
Definition. 2.2 ( Coloring of fuzzy graph)
Afamily, ' {y1 y2, y3.............yk } of fuzzy setson a set V is called k- fuzzy coloring of G= (V
o,u) if agvIi=a Db) yi A yj=0 c) Foreverystrongedge (x,y)ofGmin{yi (x), yi(y)}=
0(1<i<k)
Definition : 2.3 ( Vertex and Edge coloring of fuzzy graph)
A graph is said to be vertex ( Edge ) K-colored if i it admits a vertex ( Edge ) coloring the minimum value of K
for which G is vertex ( Edge ) K- colored is called vertex ( Edge ) chromatic number of G and is denoted by y,
(G)and xe(G)
Definition :2.4 ( Strong and Weak coloring fuzzy Graph)

A graph is said to be strong and weak vertex (Edge ) K- colored if it admits an strong and weak vertex
(Edge ) K- coloring the maximum and minimum value of k for which G is edge K colored is called chromatic
number of G and is denoted by x5 (G) and y,,(G)

Definition :2.5 (coloring of regular fuzzy graph)

LetG: (o,u) beafuzzygraphon G:(V.E)ifdsg(V)=kforall

VE V. That is if each vertx has same degree k ,then G is said to be a regular fuzzy graph of degree k
Definition :2.6 (coloring of cubic fuzzy graph)

LetG: (o,u)beafuzzygraphonG:(V.E)if dg(V)=3forall ve V
That is if each vertex has same degree ,then G is said to be a cubic fuzzy graph of degree 3.

I11. MAIN RESULTS
Theorem 3.1
If the coloring of a fuzzy cubic graph is p. Where n is the number of vertices G
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Proof:
Let G be a cubic fuzzy graph G=(V,E ) sinced (vi) =d (v2 ) =d (v3)
Every pair of vertices are strongly adjacent. Degree of each vertex is p. Hence each vertex have distinct color.

The number of each vertex color in p. Otherwise is not adjacent. Then any two vertex have same color. The
number of each vertex color is p-1

Theorem 3.2
If there exist a pair of non adjacent vertices (u, v ) such that for all x € N (u) d (u) > d(x) and

for all y € N(v) d(v) > d (y) has distinct colour all possible colouring of a graph G
Proof:

Let D be a colour class with vertex u of G. If there exist a pair of non adjacent vertices (u, v ) such that
forall xeN (u) , d (u) > d(x) and for all y € N(v) d(v) > d(y) has distinct color all possible coloring of a
graph then G. Since the vertex u cannot strongly dominated by any vertices G. The only one colour class D may
be a strong dominating colour set of G But there vertex v & D, that also cannot be strongly dominated by any
other vertices. For any fuzzy graph G the least possible membership vales are taken as y,, dominating set all the
in between vertices also added to y,, similarly the largest passable membership values are taken as y s set we
can discuss the cases by taking degrees of (v, v, ) and (Vp, Vp1)

Case (1): d(vy)=d(vy) and d(vp) =d (Vpa)
Ifd(v)) = d(v2) and d (vp) =d (v 51 ) and for strong coloring set vi,v, €E(C, ) thend (D)= d (v-D) This
(Vv1.vp) is also added to ys set. Hence y - p and in weak coloring setd (D) < d (v-D). Thus ( vz, V .1 ) is also
added to y,, set.

Hence yy = (V2. V3,....Vp1) = Yu< Xs

Case (2) : d(vy) < d(vp)andd (vp) < d(Vp1)
In strong coloring set  d(vy) <d (v;) then (vi. Vv, V1) bein ys set. If weak coloring set d(v,) < d(v,) and

AAAAAA

Case (3) : d(vp) <d(Vpar)

In strong coloring set u, ve E(G) givend (u ) = d (v) then v €D given

d(vp)S d(vpi)then ys = ( Vo.V3,....Vp) =p-land yw=(Vy V2. Vs,....Vp1) =p-1 simalarly d(vy) =d (v
p1)

Theorem 3.3
If the graph G = (V, E ) is odd vertex cubic fuzzy graph if each vertex has distinct color
Proof :
LetG: (o,u) beafuzzygraphon G: (V.E)if dg(V)=kforall
VE V. That is if each vertx has same degree k then G is a cubic fuzzy graph.
LetV={Vy, Vooeuonen. V,} we assume that G is Odd vertices cubic fuzzy graph.
If all the vertex has distinct color. If the adjacent vertices V; be V, V3 with degree
d(vy), d(v2)...... d (vy). Each vertex is adjacent to other vertex. By definition no vertex in adjacent to any
vertex in that case the vertex has the same color. Otherwise each vertex has distinct color. If each vertex is
adjacent it has distinct color. Then the graph is odd vertex cubic fuzzy graph

Example : 3:1

U(.5) 4 W(.6)
Fig 3.1
The vertex have the different colour for each because each vertex is adjacent. The odd vertex cubic fuzzy graphs
always get the distinct colour in each vertex. If the adjacent vertices V, be V, , V3 and V, be V4, Vs. Also V3 be
V1, V, The graph is Odd vertex cubic fuzzy graph.

THEOREM 3 :3
If the graph G = (V, E) is even vertex cubic fuzzy graph if any two vertex are same colour.
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Proof:

LetG: (o,u) beafuzzygraphon G (V. E)if dg (V) =k forall
VE V. That is if each vertx has same degree k then G is a cubic fuzzy graph. Let
,,,,,,,,,,,, V,} We assume that G is an even vertices cubic fuzzy graph if at least any two vertex has
same colour. If the number of colouring is even then the graph strictly even cubic fuzzy graph. Finally if the
graph is odd vertices and even vertices cubic graph then the vertex has odd number of colour is odd and even
number of colour is even.

Example : 3: 2

Fig 3.2
If the even vertex cubic graph alternative edges are equal. The adjacent vertex have distinct colour otherwise it
has the same colour.

IV. CONCLUSION

In this paper the focus the concept of k- coloring on a cubic fuzzy graph, by taking fuzzy set of vertices
and edges. Also we determine coloring of odd and even number of vertices in cubic fuzzy graph focussed on
strong and weak coloring set.
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