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Abstract: Let G be a fuzzy graph. Let u and v be two vertices of G. A subset
D of V is called a fuzzy equitable dominating set if every v € V — D there exist
a vertex u € D such thatuv € E(G) and |deg(u) — deg(v)| < 1 where deg(u)
denotes the degree of vertex u and deg(v) denotes the degree of vertex v and
w(uv) < o(u) Ao(v). The minimum cardinality of a fuzzy equitable dominating
set is denoted by ~¢/. In this paper we introduce the concept of fuzzy equitable
dominating set, minimal fuzzy equitable dominating set, strong (weak) fuzzy
equitable dominating set , fuzzy equitable independent set and obtain some
interesting results for this new parameter in equitable fuzzy graphs.
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1. Introduction

L.A. Zadeh (1965) introduced the concepts of a fuzzy subset of a set as a way
for representing uncertainty. His idea have been applied to a wide range of
scientific areas.

Fuzzy concepts is also introduced in Graph theory. Formally, a fuzzy
graph G = (V,o,p) is a non empty set V together with a pair of functions
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o:V —=0,1] and p: V x V — [0,1] such that u(uv) < o(u) A o(v) for all u,v
in V, o is called the fuzzy vertex set of G and p is called the fuzzy edge set of G.
The concept of equitable domination [11] in graphs was introduced by Venkatra-
subramanian Swaminathan and Kuppusamy Markandan Dharmalingam. The
notation of domination in fuzzy graphs [9] was developed by A. Somasundaram
and S.Somasundaram. In this paper we introduce the new concepts in equitable
domination in fuzzy graphs.

2. Preliminaries

Definition 1.1. A fuzzy graph G = (o,p) is a set with two functions
o :V— [0,1] and p : V x V — [0,1] such that p(uv) < o(u) A o(v) for all
u,v € V.

Definition 1.2. Let G = (o, 1) be a fuzzy graph on V and V3 C V. Define
oion Viby o1(u) = o(u) for all u € V; and pion the collection Eqof two element
subset of V1 by pu1(u,v) = p(u,v) for all u,v € Vi. Then (o1,41) is called the
fuzzy subgraph of G induced by Vi and is denoted by < V; > .

Definition 1.3. The order p and size of ¢ of a fuzzy graph G = (o, u) are
defined to be p= ¥ o(u) and ¢ = X p(uv).
ueV wel

Definition 1.4. The degree of vertex u is defined as the sum of the weights
of the edges incident at u and is denoted by deg(u).

3. Definitions and Main Results

Definition 1.5. Let G be a fuzzy graph. Letu and v be two vertices of G.
A subset D of V is called a fuzzy equitable dominating set if for every v € V—D
there exist a vertex u € D such that uv € E(G) and |deg(u) — deg(v)| <1 and
pu(uv) < o(u)Ao(v). The minimum cardinality of a fuzzy equitable dominating
set is denoted by v¢7.
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Definition 1.6. A vertex u € V is said to be degree equitable fuzzy graph
with a vertex v € V if |deg(u) — deg(v)| <1 and p(uv) < o(u) A o(v).

Definition 1.7. If D is an fuzzy equitable dominating set then any super
set of D is a fuzzy equitable dominating set.

Definition 1.8. A fuzzy equitable dominating set D is said to be a minimal
fuzzy equitable dominating set if no proper subset of D is a fuzzy equitable
dominating set.

Theorem 1.1. A dominating set D of G is a minimal fuzzy equitable
dominating set iff for each d € D one of the following two conditions holds:

i) NS (d)ynD = ¢
ii) there is a vertex ¢ € V. — D such that N¢/(c) N D = {d}.

Proof. Let D be a minimal fuzzy equitable dominating set and d € D.
Then Dy = D\{d} is not a fuzzy equitable dominating set and hence there
exists © € V\ Dy such that x is not dominated by any element of Dy. If z = d
we get (i) and if = # d we get (ii). The converse is obvious.

Definition 1.9. Let v € V. The fuzzy equitable neighbourhood of u
denoted by N (u) is defined as

Nef(u)={v € V| v € N(u), |deg(u)—deg(v)| <1 and p(uv) < o(u)Ao(v)}
and u € I, <= N¢(u) = ¢.

The cardinality of N¢/(u) is called fuzzy equitable degree of u and it is
denoted by dgf(u)
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Definition 1.10. The maximum and minimum fuzzy equitable degree of a
vertex in G are denoted respectively by A%/ (G) and 6¢/ (G). That is A% (G) =

max ef ef _ min ef

ue V(G I[N (u)| and 6 (G) ue V(G |N (u)].

Definition 1.11. Let G be a fuzzy graph. Then D C V is said to be a
strong (weak) fuzzy equitable dominating set of G if every vertex v € V. — D
is strongly (weakly) dominated by some vertex u in D. We denote a strong
(weak) fuzzy equitable dominating set by sefd-set (wefd-set).

The minimum scalar cardinality of a sefd-set (wefd-set) is called the strong
(weak) fuzzy equitable domination number of G and it is denoted by v*¢/(G)

(v I(G)).
Theorem 1.2. Let G be a fuzzy graph of order p, then:
i) 1 (G) < v*1(G) < p— AY(G),
ii) y*/(G) < 4*1(G) < p — 5(G).

Proof. Every strong fuzzy equitable dominating set is a equitable domi-
nating set of G, v¢/(G) < v*¢/(G) and every weak fuzzy equitable dominating
set is a equitable dominating set of G, v*/(G) < y**/(G). Let u,v € V. If
déf(u) = A°/(G) and de(v) = 6¢(G) clearly V — N¢/(u) is a strong fuzzy
equitable dominating set and V — N¢f (v) is a weak fuzzy equitable dominat-
ing set. Therefore v*¢/(G) < |V — N¢(u)|*/ and v/ (G) < |V — N¢(v)|*/ i.e
VeI(G) < p— A (G) and 171 (G) < p— 6 (GD).

Definition 1.12. A vertex u of a equitable fuzzy graph is said to be an
equitable isolated vertex if a vertex u € V' be such that |deg(u) — deg(v)| > 2
and if p(uv) < o(u) Ao(v) for all v € V — {u} i.e N¢/(u) = ¢.

Theorem 1.3. Let G be a fuzzy graph without isolated vertices. Let D be

a minimal fuzzy equitable dominating set of G. Then V\D is a fuzzy equitable
dominating set of G.

Proof. Let d be any vertex in D. Since G has no isolated vertices. There
is a vertex ¢ € N(d). It follows from Theorem 1.1 that ¢ € V\D.Thus every
element of D is dominated by some element of V\D.

4. Equitable Independent Domination in Fuzzy Graphs

Definition 2.1. A set S of vertices of a fuzzy graph is said to be fuzzy
equitable independent set, if for any u € S,v ¢ N¢(u) for all v € § — {u}and
w(uww) < o(u) Ao(v) Vu,v € S.
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Theorem 2.1. If D is a fuzzy equitable independent dominating set of a
graph G then D is a both minimal fuzzy equitable dominating set and a maxi-
mal fuzzy equitable independent set. Conversely any maximal fuzzy equitable
independent set D in G is a fuzzy equitable independent dominating set of G.

Proof. If D is a fuzzy equitable independent dominating set of G. Dy =
D\{d} is not a fuzzy equitable dominating set for every d € D and D U {z} is
not a fuzzy equitable independent for every x ¢ D so that D is a minimal fuzzy
equitable dominating set and a maximal fuzzy equitable independent set.

Conversely, let D be a maximal fuzzy equitable independent set in G. Then
for every x € V\D, D U {z} is not fuzzy equitable independent and hence z
is dominated by some element of D. Thus D is a fuzzy equitable independent
dominating set of G.

Theorem 2.2. Let G be a fuzzy graph. Then 47 < p — A°¢f.

Proof. Let v be vertex such that dgf(v) = A® ThenV\N¢/(v) is a fuzzy
equitable dominating set of G so that v/ < [V\N¢/(v)| = p — A¢/.

Theorem 2.3. Let G be a fuzzy graph. Then v°/(G) < ﬁgf(G).

Proof. Let S be a fuzzy equitable independent set of vertices in G such
that |S| = Sf (G). Then G contains no large fuzzy equitable independent set.
This means that every vertex v in V-S is adjacent to atleast one vertex of S.
Therefore S is a fuzzy equitable dominating set. Thus v*/(G) < |S|.Therefore
7(6) < ().

Theorem 2.4. A fuzzy equitable independent set S is maximal fuzzy
equitable independent set iff it is fuzzy equitable independent set and fuzzy
equitable dominating set.

Proof. Suppose a fuzzy equitable independent set S is maximal fuzzy eq-
uitable independent set. Then for every vertex w in V' — S, the set S U {u} is
not fuzzy equitable independent set, that is for very vertex w in V — S there is
a vertex v in such that u is adjacent to v. Thus S is a fuzzy equitable dom-
inating set. Hence S is both fuzzy equitable independent and fuzzy equitable
dominating set.

Conversely suppose that a set S is both fuzzy equitable independent and
fuzzy equitable dominating set. We show that it is maximal fuzzy equitable
independent set. Suppose S is not maximal fuzzy equitable independent set.
Then there exist a vertex w in V' — S such that S U {u} is a fuzzy equitable
independent set. But if S U {u} is a fuzzy equitable independent set, then no
vertex in S is adjacent to u. Hence S is not a fuzzy equitable dominating set,
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which is a contradiction. Therefore S is maximal fuzzy equitable independent
set.

5. Conclusion

For graphical research the fuzzy equitable domination and fuzzy equitable in-
dependent are very useful for solving wide range of problems. More than fifty
domination parameters have been investigated by different authors. The mem-
bership functions o and p on the vertex set and the edge set of G can be
constructed from the Statistical data that represents the number of vehicles
passing through various junctions and the number of vehicles passing through
various roads during a peak hour. This paper we have introduced the concepts
of fuzzy equitable domination and fuzzy equitable independent. Additional new
concept of fuzzy equitable domination will be reported in forth coming paper.
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