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Abstract

An equitable dominating set D of a fuzzy graph G=(0.1) jsa split equitable

V-5)

dominating set if the induced subgraph< is disconnected. The split

equitable domination number Vf“‘(G) of a fuzzy graph G in the minimum
cardinality of a fuzzy split equitable dominating set. In this paper we, initiate
the study of this new parameter and present some bounds and some exact values

for :ij\‘e (G) .
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INTRODUCTION

Let & =(. 1) be a simple undirected fuzzy graph. The degree of any vertex u in G is
the number of edges incident with u and is denoted by d(u). The minimum and

maximum degree of a vertex is denoted by 5(G)and A(G) respectively.
A subset S of V is called a dominating set in G if every vertex in V-S , there exists a

ue S

vertex such that u dominates V. The domination number of G is the minimum

cardinality taken overall dominating sets in G and is denoted by Y(G)or simply vr

A fuzzy dominating set S of a fuzzy graph G is called a minimal fuzzy dominating set
of G, for every node ¥ €S , S-{v} is not a fuzzy dominating set.
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A subset S of V is called an fuzzy equitable dominating set if for every there

exists a vertex “€5 such that w €E(G) and |deg(”)_deg(vkl.The minimum

cardinality of such a dominating set is denoted by Vieand is called the equitable
domination number of G.

A fuzzy graph G is connected if there is atleast one path between every pair of vertices
in G there exists a strongest path between any two nodes of G.

An equitable dominating set S is said connected equitable dominating set if the

subgraph <S> is induced by S is connected. The Minimum of the cardinalities of the
connected equitable dominating sets of G is called the connected equitable domination

by number and denoted by Y jee (G)

A dominating set S of a fuzzy graph G=( Wisa split dominating set if the induced
subgraph <V_S> is disconnected .The split dominating number }'f-“‘(G) of a fuzzy
graph G is the minimum cardinality of a split dominating set of G. Kulli and JanaKiram

(1) introduced the concept of split domination in graphs. Analogously in this paper we
now define the following concept. An equitable dominating set S of a fuzzy graph G is

a split equitable dominating set if the induced subgraph <V_S> is disconnected. The

split equitable dominating number Vﬁ'f(G) of a fuzzy graph G is the minimum
cardinality of a split equitable dominating set.

We note that <V_S> if the fuzzy graph is not complete and either contains a non

complete component or contains atleast two non-trivial components ?'se (@) not exists ,
if the fuzzy graph totally equitable disconnected (all the vertices of G are equitable

isolated) we also note that 7 5 -set not exists if the fuzzy graph G is total disconnected.

ueV s said to be degree equitable adjacent with a vertex V<" if uand v

are adjacent and |deg(”)_ deg(vl = .The split equitable dominating set S is said to be
a minimal equitable dominating set if no proper subset of S is split equitable dominating
set. Similarly as the standard dominating set every minimum equi dominating set is
minimal but the converse not true some good examples.

If a vertex # €V be such that [deg(u)-deg(v)22 |for all ve N(u)
equitable dominating set such vertices are called equitable isolates.

A vertex

, then u is in every

Let #<Vthe equitable neighbourhood of u denoted by Nﬁ‘(”)is defined as
Nﬂ’(”): weV:veNu) deg(”)_deg(v} <1} the cardinality of Nﬁ‘(”) is denoted by

deg . G(u)
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The maximum and minimum equitable degree of a vertex in G are denoted by
A ,(G) and 5 ,(G)

A vertex u of a equitable fuzzy graph is said to be an equitable isolated vertex if a vertex
ueV be such that ‘deg(u) —deg(v] 22 and if ,u(uv) < o(u)f\ cr(v)
for all veV —{u} (ie) N, (u)=¢

Let #<V the fuzzy equitable neighborhood of u denoted by Nﬁ’(u) Is defined as
Nﬁ,(u): {v eV/veN(u), deg(u)—deg(v] <1 and p(uv)< O'(u)/\cr(v)}

and

uel, <N ()=¢ cardinality of "V ) is called fuzzy equitable degree of u and

is denoted by d.fé(cf)(” )

The Maximum and minimum fuzzy equitable degree of a vertex in G are denoted
by 84(G) and ,(G) that is A ,(G)= E;%)\Nﬁ(u] and 8 ,(G)= min|N , (u)

uel’ (G)

Example

S={a,c,d,f} is an equitable dominating set. <S> - <a’c’d’f> is disconnected

S is an split equitable dominating set.
Proposition: 1 For any fuzzy graph G (0 i (6)< V e G) () Vs (G)< Y e (@)

Proof:
Let S be the minimum split equitable dominating set of G. Now, since S is a split
equitable dominating set then S is equitable dominating set. Hence

Y e (G)S |S| = }’/.s—e(G)

Theorem: 2

A split equitable dominating set S of G is minimal for each vertex v €S one of the
following three conditions holds
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(i)  there exists a vertex % €V —S such that N, W) s =)

(i) visan equitable isolated vertex in <S>

(iii) (r=s)oiv) is disconnected.

Proof:
Suppose S is is minimal and there exists a vertex v € S such that v does not hold any of

the above conditions. Then by conditions (i) and (ii)Sl =S_{V} IS a equitable

dominating set of G.Also by (iii) <V B S> is disconnected.This implies that S1 is a split
equitable dominating set of G, a contradiction.

Theorem: 3
If G is regular fuzzy graph or (k,k+1) bi regular fuzzy graph for some k then

7:(G)=7,(G)

Theorem: 4
If G is regular or bi-regular fuzzy graph with atleast one equitable end vertex, then

Yr (G) =Y (G) =7 fe (G) =7 (G)

Proof:
It is clear that if G is regular or bi-regular fuzzy graph and let S be an split equitable

dominating set of G such that ‘S‘ - y/“’(G) .Then S is dominating set which intersect
every maximum split dominating set of G and by theorem (3), S is an equitable
dominating set intersect every maximum independent set of G.  Therfore

Y fe (G) <Yg (G) , Y i (G)S Y fe (G)
Hence if G is regular fuzzy graph then Vi ()< Vf*“’(G) .Similarly we can prove that if
G is (k,k+1) bi-regular fuzzy graph for some k20 then Vs (@)= ¥ pre ©

Theorem: 5

Let G be a fuzzy graph of order P then () 7.(G)<7.(G) < P-A,(G)
Proof:
Every fuzzy split equitable dominating set is equitable dominating set of G,

y/é’ (G)g I}/j.'vc (G) Let u,ve V ]f dﬁ (u):Af?(G) and dﬁ’ (V) = 5}‘&' (G)Clearly V - Nﬂ’ (U)
is a split fuzzy equitable dominating set. “sel(G) =V N‘*(ulﬁ'.
yﬂve(G)S P_Aﬁ’(G)_

(i.e)
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Theorem: 6

If S is a split equitable dominating set of a graph G then S is a both minimal fuzzy split
equitable dominating set and a maximal fuzzy split equitable dominating set.
Conversely any maximal fuzzy split equitable dominating set S in G is a fuzzy split
equitable dominating set of G.

Proof:

S—{d}

If S is a fuzzy split equitable dominating set of G. Sq = is not a fuzzy split

equitable dominating set for every 4 €5 and SV} s not a fuzzy split equitable

dominating set for every * €S so that S is a minimal fuzzy equitable dominating set
and a maximal fuzzy split equitable dominating set.
Conversely, let S be a maximal fuzzy split equitable dominating set in G.Then for every

xeV =S, §—ixj is not fuzzy split equitable dominating set and x is dominated by
some element of S.Thus S is a fuzzy split equitable dominating set of G.

Theorem: 7

Let G be a fuzzy graph then 7 e (G) SP-Ag (G)

Proof:

dj_-w((,.)v =A,. Then V — N, (v)

Let v be a vertex such that is a fuzzy split equitable

dominating set of G so that /¢ (@)sly -N, ()= P-4, (G)

Theorem: 8

For any fuzzy graph F. with n25 vertices 75 (p")SP_3

Proof:
From the definition of the complete graph, it is clear that P, is bi- regular fuzzy graph

with degree n-2 or n-3, then the fuzzy split equitable dominating exists for £, only if

n=4.If n=4 P, =P, hence yﬁe(ﬂ):Z.When nz5,Let S:{V4, V.0 Vn}

Then S#¢ nd V-8 {V"Vl- V-‘} ) V(E)—S={V, ’VZ’V3}’ it is clear that all the

vertices in V(P")_S are equitable dominating set of G and V- is isolated vertex in

<V(F")_ S> that means <V(F)_ S> is disconnected. Hence S is fuzzy split equitable

dominating set of P.. Therefore yfm(P”)S P—3.When PZz5.
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