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Abstract

In this paper we introduce the concept multiple domination in
intunionistic fuzzy graphs and obtain some interesting results for this new
parameter in intunionistic fuzzy graphs.
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[. Introduction

The first definition of fuzzy graphs was proposed by Kafmann, from the fuzzy
relations introduced by Zadeh. Although Rosenfeld introduced another elaborated
definition, including fuzzy vertex and fuzzy edges, and several fuzzy analogs of
graph theoretic concepts such as paths, cycles, connectedness and etc. The concept
of domination in fuzzy graphs was investigated by A. Somasundaram,S.
Somasundaram and A. Somasundaram present the concepts of independent
domination, total domination, connected domination of fuzzy graphs . C. Natargan
and S.K. Ayyaswamy introduce the strong (weak) domination in fuzzy graph . The
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first definition of intuitionistic fuzzy graphs was proposed by Atanassov. The concept
of domination in intuitionistic fuzzy graphs was investigated by R.parvathi and
G.Thamizhendhi . In this paper develop the concept of Multiple Domination and
obtain some interesting results in operations inuitionistic fuzzy graph.

1. Preliminaries
An intuitionistic fuzzy graph (IFG) is of the form G=(V,E) , where V' ={v,,v,,...,v,}

such that w, .V —[01], 3, :V —[0]] denote the degree of membership and
nonmember ship of theelement v, € ' respectively and 0< u, (v,) + 7, (v,) <1 for
every v, e V,(i=12,..n). ECV xV where

U, VxV —[01, and y,:VxV —[0]] are such that

ﬂz(vi’vj) <y (v;) /\ﬂl(vj) , 72(",""]-) <n()v 71(Vj) and
O<u,(v,,v,)+7,(v;,v;) <1

An arc (v,,v;) of an IFG G is caled an strong arc if
ﬂz(vilvj)=ﬂ1(vi)/\ﬂ1(vj): }/Z(vi’vj):}/l(vi)/\}/l(vj)'

Let G=(V,E) beanIFG. Thenthe cardinality of Gisdefined to be
T+14(,) K0, +260,v,)=%05.v))
=3¢ ﬂl(v; yl(v)w2 Dy
v.eV vey
Let G = (V,E)bean IFG. Thevertex cardinality of G is defined to be
s+ 40) =0 for dlv, € V,(i=12,..n) Let G = (V,E) be an IFG.
> :

velr

An edge cardinality of G is defined to be 6]=

6=

z[(1+ o (v, rvjz) - 7/1(v[,v/-))] for

al(v,,v,)eVxV,LetG = (V,E)bean IFG.Aset DcVissadtobea
dominating set of G if every ve V — D thereexist u € D such that u dominatesv.

An intunionistic fuzzy dominating set D of an IFG, G is called minimal dominating set
of G if every nodeue D, D —{u} isnot adominating set in G. An intunionistic fuzzy

domination number 7y, (G)of an IFG, G is the minimum vertex cardinality over all
minimal dominating setsin G.

A stS cVinanlFG, Gissaid to be an independent if there is no strong between the
vertices ve S.An independent set S of IFG ,G is said to be maximal independent set
if every node ve V —Sthen the set S U{v}is not an independent set in G. The
minimum cardinality among all the maximal independent setsin an IFG, G is called
the intunionistic fuzzy independent number.
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[11. Intunionistic fuzzy multiple domination

Definition 3.1

Let G be an IFG and D be a subset of V. A vertex ve V' —D is said to be an
intunionistic fuzzy K-dominated if it is dominated by at least k verticesin D

Definition 3.2
In an intunionistic fuzzy graph G every vertex in V-D is fuzzy k-dominated, then D is
called afuzzy K-dominating set.

Definition 3.3
The minimum cardinality of an intunionistic fuzzy k-dominating set is called the

intunionistic fuzzy k-domination number y, (G)

Definition 3.4
An intunionistic fuzzy k-domination number of an intunionistic fuzzy graph G and the
intunionistic fuzzy domination number of G are equal when k=1 that is if k=1 then

7(G) = (G).

ALGORITHM
An algorithm to find the K dominating set of an IFG.
For agiven IFG ,G
e Collect the strong arcs (u,v) inG
e Removeall theremaining arcsin G and the resulting IFG is G,
e Choose w; €V(G,) such that d(w,) = &(¢,) and find N, =N(v). The
resulting IFG is &,
e Choose w; € V(G,;) in V(G,)—{v,}such that d(wv,] = &(&;) [Here G= G-
{vi}] and find ¥, = N{w,].
e Continue this process until we get the isolated nodes
o K =min[|N,].|N,]-] the remaining isolated vertices form the K- dominating
set for an IFG G,

Theorem: 3.1
If G, ¥ G, isanIFG, N be the number of edgesin &, * &, mand n be the number of

vertices in ¥, and 1> respectively. p , q be the number of edges in G andG-then
N=mq +np
Proof:
By the definition of &, x G, the edges of the form (x x,)(x ¥,) for all x €1, and
(x,3%) € Exand (xy,2)(w,.2) for all x,», € Eyand z € 15. We take edges of the
form (x x5 J(x w) forall x € ¥, and (x.¥.) € E,
| (o 2o 00 v )| = 2|V | % [x 3 [for all =, €1 and for all (x.,3,) € E;
LA
=mq
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Similarly, we can get for (2y.2) (> zifor Al x,¥, € E;and
eV, |(x,.z)(.2)| =np. Therefore the number of edges in G, XxG, is
| (g2 )03 )| + | (g 2) (30 2) | = mg =+ np for all xy €V, and (x,».) € Exfor all
x, v € Eyand z € V5 .N=mg+ np

Hence proved.

Definition 3.5
Let G; =(V1,E1) and G, =(V,,Ep) be intuitionistic fuzzy graphs on V1,V respectively
with V; NV, = ¢. Thejoin of G; and G; isthe intuitionistic fuzzy graph Gon ¥V, UV,
defined by G = (G, +G,) = (ty + ). (7, + 12). (, + 143). (17, + 7,) Where

(ulwi)(u):{” ety

() if ue,

V() ifuev;
71(“) ifueV,
My wv) if uve E;

(7, + 1) (w) ={

Uy + 1, Yv) =1 1, () if wve E, and

,ul(u)/\,ul,(v) if ueV,&vev,
¥, (uv) if uve E,
(747, o) =17, ) if we E,
AN yll(v) if ueV,&veV
Remark:
Let G,&G,be an IFG and |V}|=k & |V,|=k,. Then V,is a k,dominating set of
G, +G,and Then V,isa k, dominating set of G, + G, and

Theorem: 3.2

If D isaminimal vertex dominating set of an IFG G then there exist a vertex in (V-D)
is not dominated by multiple vertices.

Proof:

Let D be a minimum dominating set in an IFG G,. Assume that every vertex in (V-D)

is dominated by multiple verticesin D.
Leeusv - . Letvandw betwo vertices in D which dominates u. It follows from

our assumption that every vertex in V-D is dominated by at least one vertex in
B - {v. w}

Therefore the set D' = D — {w,w]} U{u} is the minimal dominating set of G,. Note
that,| ‘| = | D]

Thisis contradict to D is minimal dominating set in V-D is not dominated by multiple
verticesin D.
Hence proved.
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Definition 3.6
Let G; =(V1,E1) and G, =(V,,Ep) be intuitionistic fuzzy graphs on V1,V respectively
then the Cartesian product of G; and G, denoted by ¢, xG,, is the intuitionistic fuzzy
graph G on y, xy, defined by
G =(G, X G,) = (1, X 1), (1, X 71), (1, X 115), (7, X 7,)) Where

(,Ul X,Ul) (”11”2) = ,Ul(ul) Ny (”2)

(71 X 71) (”11”2) = 71(”1) v (”2)

(1, xyz,)(uluz)(vlvz) _ {ﬂl,(ul) Ay (yv,)if uy, =v,

iy () A pty (uyv,)if u, =v,
and

(7, x 72,)(’41”2)("'1"2) = {71,(”1) V7 (v =

Vi o) vy (ugvy)if u, =v,
Theorem: 3.3
If G, or G, bean|FG, D,bethe K, dominating set of &, then D, x 77 isthe minimum

K, dominating set of &, x &;.

Proof: Let D,bethe K; dominating set of an IFG G,. There exist every x € (1} — D)
isdominated by K, verticesin £,. Thereis i, strong arc between x and verticesin Dy
Now we prove (V; — D, x I, isdominated by &, verticesin D,.Let x € (1, — D,
X is dominated by K,in D,.Let x =1, € (V, —D,) %15 , Now we prove x,v, IS
dominated by &, verticesin Dy x ;.

and (v, v,) € (Dyx15].
Therefore, (sip % pigr (%, v3) (303 )} = g gt ige toa

TR Ay & Bt e

=(Haroniy W) afggad Hy vl

= (g ¥ opp)lov)alpg X prllne)
Hence, (x,w,) isdominated by (v, ).
In D,, there are K, vertices dominates x .Therefore, {x V) € [(1; — D)% L] is
dominated by £, vertices in (2, x ;1 by the definition of G, % G,. Clearly, every
vertex in (¥, — D) % V; isdominated by K, verticesin D, x 15 .
Hence D, x V; isa K, dominating set of G, * &s.
Now we prove £, x I is minimum. Assume (D4 % 1) —(xy,v;) IS a minimum K,
dominating set of G, ¥ &,. x,iS dominated by K, vertices in D,. Since D, is a k,
dominating set of G, then (D) —x,) iSaso K; dominating set. This is contradict to
D,is minimum K, dominating set of G, . Therefore our assumption is wrong.
Hence, B, % V, isa K, dominating set of G; * &s.
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