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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 'Q 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 "O= (&, , W) is called a fuzzy graph on w
where ,, and p are fuzzy sets on wand ‘O respectively, such that p(60)<,, (0) A,, (0) for all
0,0eV and 6Ue E. For fuzzy graph 'O= (w,, ,)) the elements wand Oare called set of
vertices and set of edges of "Orespectively.

Definition: 2.2

Two vertices 0 and U in "Oare called adjacentif (1/2)[,, (0) A, (0)]<H(OV).
Definition: 2.3

Two edges U;U; and U;0, are said to be incident if 2{(0; 0 ;) Ap(V; 0)}<, (0;)
for 'G= 1,2,8 8 vjand 1< "0Cx |v].
Definition: 2.4

Let G:(o,p) be a fuzzy graph. The degree of a vertex 0is Q; 0 = Z,u(uv). Since

u#v
MO0 >0 foroON Oand p OU = Ofor OU¢ E, this is equivalentto Q; 0 = Z,u(uv).
uveE

The minimum degree of "Oiss5("Q = A{QU)/0cw}- The maximum degree of O
ISA('Q = v{QU)/Ve 6}

Definition: 2.5

Let "O= (0, O) be a graph. A subset "Yof wis called a dominating set in "O is every
vertex in w\"Vis adjacent to some vertex in "Y
Definition: 2.6

A fuzzy graph "O= (W, , ) is called a completefuzzy graph if 60 =, (6) A, (U) for
allo,beV and OO N O
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 ('Q of a graph "Q is the minimum number of colours
needed to colour.
Definition: 2.9
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Let "O= (,,, W) be a fuzzy graph on . Let @ WM w. We say that ®dominates win "Of
Haw =, (WA, (6). Asubset "Yof wis called a dominating set in "Oif for every g "Y there
exists O N "Ysuch that 6 dominates .
Definition: 2.10

The minimum fuzzy cardinality of a dominating set in "Ois called the domination
number of "Oand is denoted by
y (Qor y.
Definition: 2.11

Let "O(,, ) be a fuzzy graph on "O: (3 0). f' Q. U ="Qforall U N @, (i.e) if each

vertex has same degree "Q then "Ois said to be a regular fuzzy graph of degree Qor a
Q regular fuzzy graph.
Definition: 2.12

Let "O(, , 1) be a fuzzy graph on "O. The total degree of a vertex 0 N wis defined by
aQ, 6 = Zﬂ(UV)-I—O'(U) = z,u(UV)-I-O'(U) =0Q;, 6 +,(6). If each vertex of "Ohas

u=v uveE

same total degree Q) then "Ois said to be a totally regular fuzzy graph of total degree Qor
Q totally regular fuzzy graph.
Definition: 2.13

A family T={y,,8 8, y,} of fuzzy sets on ® is called a 'Q fuzzy coloring of

0= (G, W) i
(@) vI=,,
(b) 7i A y;=0,

(c) for every strong edge cxof 'Q & "©f 7, (0, 7, (W} =0 (1<i<k).

Definition: 2.14
Afamily T ={y,, 7,,..... 7, } of fuzzy sets on @° Ois called a k fuzzy total coloring of

O= (W, W) if
(@) Gcw 7, U =, (L) foralluN wand & ww y; 6O = P(OL) for all edge 6O N O,
(b) 7, A y;=0,
(c) For every adjacent vertices 0,0 of min y;, 6,7, U = 0 and for every incident

edges min{y;(0;0,)/0; U, are set of incident edges from the vertex l‘)j,7§2=
1,2,8 |V}
Definition: 2.15

The least value of ‘Qfor which "Ohas a ‘Q fuzzy total coloring, denoted by x; ('O, is
called the fuzzy total chromatic number of "O
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11l 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
Q. (0) = Qthe definition can be stated as follows.
Definition: 3.1

Let "O(w,, , 1) be a fuzzy graph and "Ybe a subset of . Then a family T ={ y,, 7, ...
7, }of fuzzy sets " Ois called a total coloring Regular domination in fuzzy graph if,

(a) All the vertices in “Yhas the same degree, [3]

(b) Every vertexin &0 "¥s adjacent to some vertex in "Y[4]

(c) vy, v =,(0) forall g ON W[2]

(d) 7.~ 7;=0,
(e) For every adjacent vertices G U of min y, 0,7, U =0 and for every incident

edgesoUon vertex ON «wof DA y, o0 =0.

Definition: 3.2

The least value of (For which Chas a total coloring regular domination in fuzzy
graph, denoted by ;(T” ('Qis called the fuzzy total chromatic number of G [6].
Example: 3.3

Consider the fig-1, a regular domination fuzzy graph

Q@ = (w,,Wwith vertex set w={v,,0,,0,,0,,0;,0,} and edge setO= {0, l)j ] @=
12,16,23,34,45,56} the membership functions are defined as follows:

02,@ =1

0.7, '@ =2

5 = 05, @ =3

7 YT 04, @ =4
0.6, @ =5

0.3, '@ =6

. 02,8 @=12.
= 0.5, @ @=23.
W oo, =.01,8@ @=1634
o 0.4, @ @= 45.
r 0.3, @ @@= 56.
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We see that the membership functions satisfy the definition of regular domination
fuzzy graph. Infig-1 "¥= {v,, V. } is a dominating set.

®(0.2)
0.1 0.2
3(0.3) ©(0.7)
0.3 0.5
@ (0.6) 63(0.5)
0.4 01
0(0.4)
Figure-1

Let ' ={y,, 7, } be a family of fuzzy sets defined on & @s follows:

0.2, =1 0.2, @=12
. _ 0513 s = 0l @=34
4 = 06,15 Ul = 03, =156
0, E6U T 0, £E6Q0 12
07, =2 0.5, @=23
. 04, =4 .. 04, @=145
Vo Ui = 03, 126 Vo UiV = 04, =16
0, £E6P0 102 0, E0P0 12
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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 »' "Ois 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 ‘@@, , Wthen ¥(G) = " ('
Proof:
Let 'G= (@), , ) be a regular domination in fuzzy graph on & vertices, {J,, 0,,8 . J, }.
Let " O= 0
< T'={y,88,7}isa Q fuzzy coloring and let o"j be the color assigned to
verticesin y, %, =-128.0
<{y,,8 8, 7, }is a family of fuzzy sets where,
7;u)={(;,, 6, ) (6;,, 6 )/U(G;,0;) =0, 12 j}which follows from (iii) and (v)
of definition (3.1).
k
Also 8 7/].*:V and 7, * 7 *=¢ , @ Quhich follows from (iv) of definition (3.1).
j=L
< y;* isanindependent set of vertices and edges,((i.e) no two vertices iny; * are

adjacent and no two edges in
y;* areincident) for each ©2=-1288 0
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< 7(G*)= Q'®is the underlying crisp graph of ‘O
Now,
< 7(G*)=y(G,) = @vhere o=min{/ // N 0.

Since, ¥(G) =max{(y, /oN Uwhere y = y(G,).
Therefore, y(G,)= @
max y,// N U = 0
sy 0=10
Hence the proof.

V. CONCLUSIONS
The concept of Q2 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.

REFERENCES

[1] Eslahchi and B. N. Onagh, Vertex Strength of Fuzzy Graphs, International Journal of
Mathematics and Mathematical Sciences, (2006).

[2] S. Lavanya and R. Sattanathan, Fuzzy Total Coloring Of Fuzzy Graphs, International
Journal of Information Technology and Knowledge = Management, (2009), 2(1), pp
37-39.

[3] A. Nagoor Gani and K. Radha, On Regular Fuzzy Graphs, Journal of Physical Sciences,
Vol. 12, 2008, 33-40.

[4] A. Somasundaram and S. Somasundaram, Domination in fuzzy Graphs, Pattern
Recognition Letters 19 (1998) 787-791.

[5] S. Ravi Narayanan* et al., Regular Domination in Fuzzy Graphs, IJMA-5(12), Dec.-
2014.

[6] Anjaly Kishore and M.S. Sunitha, Chromatic number of fuzzy Graphs, Annals of Fuzzy
Mathematics and Informatics Volume No. x. (Month 20ly), pp. 1-xx.

[7]1 S. Arumugam and S. Ramachandran, Invitation to graph theory, Scitech
Publications(India) Pvt. Ltd.,(2012).

16 International Journal of Engineering, Science and Mathematics
http://www.ijesm.co.in, Email: ijesmj@gmail.com



http://www.ijesm.co.in/
http://www.ijesm.co.in/

