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I.INTRODUCTION
As a advancement fuzzy coloring of a fuzzy graph was defined by authors Eslahchi
and Onagh in 2004, and later developed by them as fuzzy vertex coloring [1] in 2006. This
fuzzy vertex coloring was extended to fuzzy total coloring in terms of family of fuzzy sets by
Lavanya. S and Sattanathan.R [2]. On Regular Fuzzy Graphs was defined by the authors A.
Nagoor Gani and K. Radha[3].
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In this paper we discuss on k —fuzzy total coloring of a Regular domination fuzzy
graph by taking fuzzy sets of vertices and edges. In section 2 we review the basic definitions
of fuzzy sets and other basic definitions of fuzzy graphs. In section 3 we introduce the
definition of total coloring and chromatic number regular domination in fuzzy graph and
their example and theorem.

Il. PRELIMINARYS
Definition: 2.1
Let V be a finite nonempty set. The triple G = (V, 0, ) is called a fuzzy graph on V
where ¢ and p are fuzzy sets on V and E, respectively, such that u(uv)<o(u) Ao(v) for all
u,veV and uve E. For fuzzy graph G = (V,0,u) the elements V and E are called set of
vertices and set of edges of G respectively.

Definition: 2.2

Two vertices u and v in G are called adjacentif (1/2)[o(u) Ao(v)]<u(uv).
Definition: 2.3

Two edges v;v; and v, v, are said to be incident if 2{u(v;v ;) Ap(v,v)}<o(v;)

fori=1,2,....Vand 1< j, k< |v|.
Definition: 2.4
Let G:(o,u) be a fuzzy graph. The degree of a vertex uis d ; (u) = Z,u(uv). Since
pu(uv) >0 for uv € E and u(uv) = Ofor uvg E, this is equivalent to d; (u) = Z,u(uv).
uvekE

The minimum degree of Giss5(G) = A{d(v)/veV}- The maximum degree of G
ISA(G) = v{d(v)/veV}

Definition: 2.5

Let G = (V,E) be a graph. A subset S of / is called a dominating set in G is every
vertex in V\S is adjacent to some vertex in S.
Definition: 2.6

A fuzzy graph G = (V, o, ) is called a completefuzzy graph if (uv) = o(u) Ao (v) for
allu,veV anduv € E.
Definition: 2.7

An assignment of colours to the vertices of a graph so that no two adjacent vertices
get the same colour is called a colouring of the graph.
Definition: 2.8

The chromatic number y (G) of a graph Gs is the minimum number of colours
needed to colour.
Definition: 2.9
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Let G = (o, ) be a fuzzy graphon V. Let x,y € V. We say that x dominates y in Gif
u(xy) = a(x) na(y). Asubset S of V is called a dominating set in G if for every v¢ S, there
exists u € S such that u dominates v.

Definition: 2.10

The minimum fuzzy cardinality of a dominating set in G is called the domination
number of G and is denoted by
y (G)or y.

Definition: 2.11
Let G: (o, 1) be a fuzzy graph on G : (V,E). If d, (v) = k for all v € V, (i.e) if each

vertex has same degree k, then G is said to be a regular fuzzy graph of degree k or a
k —regular fuzzy graph.
Definition: 2.12

Let G: (o, 1) be a fuzzy graph on G~ . The total degree of a vertex u € V is defined by

tdg (W) = > puv)+o(u) = D puv)+o(Uu) =dg W) +o(u). If each vertex of G has
u=v uveE

same total degree k, then G is said to be a totally regular fuzzy graph of total degree k or
k —totally regular fuzzy graph.
Definition: 2.13

A family T'={y,,..... , 7} of fuzzy sets on V is called a k —fuzzy coloring of
G=W,o,nif

(a) v I'=0,

(b) 7i A y;=0,

(c) for every strong edge xy of G, min{ y, (x), y,(¥)} =0 (1<i<k).

Definition: 2.14

Afamily I'={ y,, 7, ... 7 } of fuzzy sets on V U E is called a k —fuzzy total coloring of
G=W,o,nif

(@) max, y,(v) = o(v) forallv € V and max; y, (uv) = u(uv) for all edge uv € E,

(b) 7 A 7, =0,

(c) For every adjacent vertices u, v of min{}/i (w), 7 (v)} = 0 and for every incident

edges minifly; (v v,)/v;v,are set of incident edges from the vertex v,,j =
1,2, .. V1.
Definition: 2.15

The least value of k for which G has a k —fuzzy total coloring, denoted by y; (G), is
called the fuzzy total chromatic number of G.
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Il TOTAL COLORING REGULAR DOMINATION IN FUZZY GRAPH
We extend the definition of total coloring regular domination in fuzzy graph in the
definition given below. Since we deal with regular domination fuzzy graph for which

d s (v) = k, the definition can be stated as follows.
Definition: 3.1

Let G: (V, 0, u) be a fuzzy graph and S be a subset of V. Then a family I'={y,, 7,,......
7, yof fuzzy sets V' U E is called a total coloring Regular domination in fuzzy graph if,

(a) All the vertices in S has the same degree, [3]
(b) Every vertex in //— S'is adjacent to some vertex in S, [4]
(c) vy, () = a(v)forall 4 ve V[2]

(d) 7,A7,=0,
(e) For every adjacent vertices z v of min{yi(u), }/i(V)} = 0 and for every incident

edgeszvon vertex # € Vof 4 /\{;/ : (up)} = 0.

Definition: 3.2

The least value of £ for which &'has a total coloring regular domination in fuzzy
graph, denoted by ;(T” (&) is called the fuzzy total chromatic number of G [6].
Example: 3.3

Consider the fig-1, a regular domination fuzzy graph
G, = (Vg uwith vertex set V={v,v,,v,, v,,v,, s} and edge setf£'= {7, v, Jy =
12,16,23,34,45,56} the membership functions are defined as follows:

02, fori=1

0.7, for i =2

)05, fori =3
‘%Z)_ 04, fori =4
06, fori =5
b&ﬁﬁ[=6

02, for g =12.
0.5, for ij = 23.
u(Vi VJ-) =1<0.1, for iy = 16,34.
04, for ij = 45.
0.3, for ij = 56.
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We see that the membership functions satisfy the definition of regular domination
fuzzy graph. Infig-1.5= {v,, v, } is a dominating set.

V,(0.2)
0.1 0.2
Vs(0.3) V2(0.7)
0.3 0.5
V5(0.6) V,(0.5)
0.4 01
V,(0.4)
Figure-1

Let I'={y,, 7, } be a family of fuzzy sets defined on /U Zas follows:

02,/=1 02, y =12

n(7)=1 oeizs rn(ne)=303 72
0, otherwise 0, otherwise

0.7, /=2 0.5, iy =23

7(n)=1 03 6 (7)) =101 7~ %%

0, otherwise

0, otherwise
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Hence the family I'={y,, 7, } satisfies our definition of total coloring regular
domination in fuzzy graph. From the table given below, we can see the values y,, 7, clearly.
Hence in this case the total chromatic number ' (G)is 2.

Table-1

Vertices and
Edgesy, 7, max

1 0.2 0 0.2
2 0 0.7 0.7
3 0.5 0 0.5
4 0 0.4 0.4
5 0.6 0 0.6
6 0 0.3 0.3
12 0.2 0 0.2
16 0 0.1 0.1
23 0 0.5 0.5
34 0.1 0 0.1
45 0 0.4 0.4
56 0.3 0 0.3

Threoem: 3.4

For a Regular Domination in fuzzy graph & (¥ g,u)then x(G) = x" (4.
Proof:

Let &= (V] g 1) be a regular domination in fuzzy graph on 7vertices, {#,, #, , .... u, }.

Let " (0 = 4

ST={y, ... , 7« }is @ #—fuzzy coloring and let £, be the color assigned to
vertices in 7i *J =12, ...k

S{y , 7 }is a family of fuzzy sets where,
7 (u) ={(%;, a’(zzj )) U (%, J(Zli ))/u(zzi, u;) = 0,7=# ] }which follows from (iii) and (v)
of definition (3.1).

Also O]/j*:v and y,*N y,;*=¢ , /# / which follows from (iv) of definition (3.1).

j=1

S * is an independent set of vertices and edges,((i.e) no two vertices in 7i * are

adjacent and no two edges in

7 * areincident) foreach /= 1,2,... .. &
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< y(G*)= £ & is the underlying crisp graph of &
Now,
< 7(G*)= y(G,) = £Awhere £ = minifiz/a € L}.

Since, ¥(G)=max{(y, /o€ Lwhere y, = x(G,).
Therefore, 7(G, )= #,

max{;(a Ja€ [} =L

=y (@ =k
Hence the proof.

V. CONCLUSIONS
The concept of #—fuzzy total coloring and chromatic number of a fuzzy graph are
analized. In this paper the total coloring and chromatic number regular domination in fuzzy
graph are introduced and determined the example and theorem.
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