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I.  Introduction

The study of dominating sets in graphs was begun by Orge and Berge, V.R.Kulli wrote on theory of
domination in graphs. The concept of fuzzy sets and fuzzy relations was introduced by L.A.Zadeh in 1965 [1]
and further studied in [2]. It was Resenfeld[5] who considered fuzzy relations on fuzzy sets and developed the
theory of fuzzy graphs in 1975.The domination number is introduced by cockayne and Hedetniemi Resenfeld
introduced the notion of fuzzy graph and several fuzzy analogs of graph theoretic concepts such as paths, cycles
and connectedness. A.Somasundaram and S.Somasundaram[24] and introduced the domination number for
several classes of fuzzy graphs and obtained bounds for the same. NagoorGani and Chandrasekaran discussed
domination in fuzzy graph using strong arc.This concept of Accurate domination number was introduced by
V.R.Kulli and M.B.Kattiman. Among the various applications to the theory of domination in fuzzy graphs, here
we consider the fault tolerant property in communication network, that is, even if any communication link to a
station is failed, still it can communicate the message to that station. We also discuss the fuzzy accurate
domination number and fuzzy accurate total domination number and fuzzy global accurate domination number
of the fuzzy graph.

Preliminaries

A fuzzy subset of a non empty set V is a mapping o : V—[0,1].A fuzzy relation on V is a fuzzy subset
of VxV. A fuzzy graph G = (o, p ) is a pair of function o :V—[0,1] and p:V x V —[0,1], where p (u,v) <
o(U)A o (v) for all u ,v € V. The order p and size q of the fuzzy graph G = (o, u) are define by p=
Yvev o(v)and q = X, , 5 #(u, v). The complement of a fuzzy graph G = (o, n) isafuzzygraph G=(o,pn)
wherec=cand p(u,v) =c(u) Ao (v) —u(u,v)forallu,vin V. The fuzzy cardinality of a fuzzy subset D of
Vis |D|t=X,cp o(v). Let G=(c, u) beafuzzy graph on V. Let x, y e V. We say that x dominates y in G
if 1 (uv) = o(U)A o (v). The strength of connectedness between two nodes u ,v in a fuzzy graph G is p*(u ,v) =
sup{p*(u ,v): k = 1,2,3......} where p*(u,v) = sup {u(U,u)A p(UunU)A ....... A (U, V)}, Anarc (u,v) is said
to be a strong arc if p(u ,v) > p”(u,v) and the node V is said to be a strong neighbor of u. If p(u ,v) = 0 for
every veV, then u is called isolated node. A node cover of a graph G is a nodes that covers all the sizes and an
size cover of G is a set of sizes that covers all the nodes. The node (size) covering number (0,(G),01(G)) of G is
minimum cardinality of a node (size) cover. A set S of nodes of G is independent if no two nodes in S are
adjacent. The independence number Bo(G) of G is the maximum cardinality of an independent set. A 3, set is a
maximum independent set. A set F of nodes of G is independent if no two sizes in F are adjacent. The size
independence number B4(G) of G is the maximum cardinality among the independent sets of sizes. Let G be a
fuzzy graph and u be a node in G then there exists node v such that (u, v) is a strong arc then u dominates v. A
subset S of V is called a dominating set in G if for every v ¢S, there exists u e S such that u dominates v. The
minimum fuzzy cardinality of a dominating set in G is called the domination number of G and is denoted by y
(G). Let G = (o, n) be a fuzzy graph. A subset D of V is said to be fuzzy dominating set of G if for every v e
V-D, there exists u €D such that (u,v) is a Strong arc. A fuzzy dominating set D of a fuzzy graph G is called
minimal dominating set of G, if for every node ve D, D - {v} is not a dominating set. The domination number
v(G) is the minimum cardinalities taken over all minimal dominating sets nodes of G. A dominating set D of a
graph G is an accurate dominating set, if V-D has no dominating set of cardinality | D | . The accurate
domination number y, (G) of G is the minimum cardinality of an accurate dominating set. A total dominating
set T of G is a dominating set such that the induced subgraph < T > has no isolates. The total domination
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number y(G) of G is the minimum cardinality of a total dominating set. A total dominating set D of G is an
accurate total dominating set if V-D has no total dominating set of cardinality |D | The accurate total
domination number y, (G) of G is the minimum cardinality of an accurate total dominating set. A dominating set
D of a graph G is a global dominating set if D is also a dominating set of G. The global domination number
14(G) of G is the minimum cardinality of global dominating set. An accurate dominating set D of a graph G is a
global accurate dominating set, if D is also an accurate dominating set of G. The global accurate domination
number yg, (G) of G is the minimum cardinality of global accurate dominating set. Let G: (o ,u) be a fuzzy
graph. The degree of a node u is dg(u) = Y., ., &(uv). Since p(uv) > 0 for uv € E and u(uv) = 0 for uv ¢E, This
is equivalent to dg(u)= X, cg #(uv) . The minimum degree of G is & (G) = A {d(v) / veV}. The maximum
degree of G is A (G) = v {d(v) / veV}.

Il.  Main Results
Accurate Total Domination in Fuzzy Graphs:
Definition: 2.1
A dominating set D of a fuzzy graph G is an fuzzy accurate dominating set, if VV-D has no dominating
set of cardinality | D |. The fuzzy accurate domination number y¢, (G) of G is the minimum cardinality of an
accurate dominating set.

Definition: 2.2

A fuzzy total dominating set D of a graph G = (V,E) is an fuzzy accurate total dominating set, if V-D
has no fuzzy total dominating set, of cardinality | D |. The fuzzy accurate total domination number yr(G) of G
is the minimum cardinality of an fuzzy accurate total dominating set.

Example: 2.3

The graph G in Figure 1 has {vi, v,} as a y¢ -set and {vy,v,, v3}as a ys, —Set and {vq,V,,v3} Ysar-Set.
Thus G has v(G) = 1, v4(G) = 1, ya(G) = 1.5, yr(G) = 1.5
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Proposition: 2.4 0-5
For any fuzzy graph G without isolated nodes, ys(G) < yt(G).
Proof: Every fuzzy accurate total dominating set is an fuzzy accurate dominating set.
Thus y1a(G) < vra(G).
Proposition: 2.5
For any fuzzy graph G without isolated nodes, yx(G) < y(G).
Proof: Every fuzzy accurate total dominating set is an fuzzy total dominating set.
Thus ya(G) < vrar(G).
Theorem: 2.6
For any fuzzy graph G without isolated nodes, y1.(G) < LA%J +1.

Theorem: 2.7
For any fuzzy graph G, ys(G) <p — 5 (G) +1.
Proof: Let D be a minimum fuzzy dominating set of G. Then for any node veD, (V-D) u {v} is an fuzzy
accurate total dominating set of G.
Thus v, (G) < | (V-D) U {v} |=p—7(G) +1.

Theorem: 2.8
p pA
For any fuzzy graph G, ——= <v(G) < +1.

Proof: It is know that A”j <v¢(G) and since 11 (G) < ys (G),

DOI: 10.9790/5728-12214144 www.iosrjournals.org 42 | Page



A Note On Total And Global Accurate Domination In Fuzzy Graphs

by previous theorem,
¥ (G) <p —7(G) +1

<ﬂ +1
- A+&
p p
Thus Vel <v(G) < Al +1.

Proposition: 2.9
For any fuzzy graph G, then yi:(G) < 0p(G) + 1.
Proof: Let S be a node cover. We consider the following two cases.
Casel. Suppose | S| < % . Clearly S is an fuzzy accurate dominating set of G.
Thus y(G) < 0p(G) + 1.
Case2. Suppose | S | = % . Then for any node v eV-S, S U {v} is an fuzzy accurate dominating set of G.

Thus ’Yfa(G) < Oto(G) + 1.
Proposition: 2.10
For any fuzzy graph G without isolated nodes, yu(G) < y#(G) + A(G) — 1.
Proof: Let D be a y-set of G. We consider the following two cases.
Casel: If V-D is not a fuzzy total dominating set of G,
Then D is an fuzzy accurate total dominating set.
This implies that y(G) = y#(G), Thus yt(G) < yx(G) + A(G) — 1.
Case2: If V-D is a fuzzy total dominating set and S is the set of all nodes of V-D adjacent to a node ve D,
then DUS is an fuzzy accurate total dominating set of G.
Thus y51(G) < | DuUS | =v(G) + deg v — 1. (Since deg v < A(G)),
Thus y(G) < 7#(G) + A(G) - 1.
Theorem: 2.11
For any fuzzy graph of G without isolated nodes, y(G) < y¢(G) < 2y¢(G).
Theorem: 2.12
If G is a fuzzy graph having p order, g size and maximum degree A, then p — q < vy(G) < p + A(G).
Theorem: 2.13

If G is a fuzzy graph without isolated nodes, thenyg(G) < —>

A(G)+1

Proof: Let G be a fuzzy graph have no isolated nodes and let D be a fuzzy accurate total dominating set of G.

Further, let t = Xp(e), where e is an Size in G which having one node in D and the other in V-D.

Since A(G) >deg (v) for all v e D, and each node in D has at least one neighbor in D,

we have t > (A(G) - 1) |D | = (A(G) - 1) ys(G). Also, since each node in V-D is adjacent to at least two
nodes in D, We have t <2 | V-D | =2 (p — v1t(G)).

Hence 2 (p — y(G)) < (A(G) +1) yr(G).

I11.  Global Accurate Domination in Fuzzy Graphs:
Definition: 3.1
An fuzzy accurate dominating set D of a graph G is a fuzzy global accurate dominating set, if D is also
an fuzzy accurate dominating set of G . The fuzzy global accurate domination number vy, (G) of G is the
minimum cardinality of fuzzy global accurate dominating set.
Theorem: 3.2
An fuzzy accurate dominating set D of a fuzzy graph G is a fuzzy global accurate dominating set if and
only if the following conditions holds:
(i)  for each node veV-D, there exists a node ueD such that u is not adjacent to v.
(i)  there exists a node weD such that w is adjacent to all nodes in V-D.
Theorem: 3.3
Let G be a fuzzy graph such that neither G and G have an isolated node. Then

(i) Yfga(G) = Yfga(é)
(i) LEORO) <y (G) < 11(G) + 1u(6)

Theorem: 3.4
Let G be a fuzzy graph such that neither G nor G have an isolated node. Then y¢,(G) < y1ga(G).
Proof: Every fuzzy global accurate dominating set is an fuzzy accurate dominating set.
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Thus 11(G) < Yfga(G)- _
Theorem: 3.5 Let G be a fuzzy graph such that neither G nor G have an isolated node. Then
Yfg(G) < Yfga(G)-
Proof: Every fuzzy global accurate dominating set is an fuzzy global dominating set
Thus 11(G) < Yfga(G)-
Theorem: 3.6

Let D be a fuzzy accurate dominating set of G. If there exist two nodes u € V-D and v €D such that u
is adjacent only to the nodes of D and v is adjacent only to the nodes of V-D. Then y5.(G) < v4(G) + 1.
Proof: Let D be a yg,—set of G. If these exists a node u inVV-D such that u is adjacent only to the nodes of D,
then D U{u} is a fuzzy global accurate dominating set of G.

Thus y1ga(G) < | DU {u} |

< [D|+1
(on) Y15a(G) <11a(G) + 1.
Theorem: 3.7
Let G be a fuzzy graph without isolated nodes. Then y5(G) < a(G) + 1.
Proof: Let S be a maximum independent set of nodes in G.
Then for any node veS, {V-S}u{v} is a fuzzy global accurate dominating set of G,
Thus y1ga(G) < | (V-S) U{v} |
<| v-s |+l
<p —Bo(G) +1

(0r) Y16a(G) < 0o(G) + 1.
Proposition: 3.8

For any fuzzy graph G without isolated nodes, (20 —p (p—3))/2 <v4(G) <p — Bo(G) + 1.
Proof: Let D be a minimum fuzzy global accurate dominating set.
Then every node in V-D is not adjacent to at least one node in D. This implies q
lower bound follows.
To establish upper bound.
Let S be an independent set with By nodes. Since G has no isolated nodes, V-D is a dominating set of G.
Clearly, for any node v € S is a fuzzy global dominating set G and the upper bound follows.
Proposition: 3.9

For any fuzzy graph of G without isolated nodes, then y(G) + vt (G) < p + 1.

5”(’”2—_1) ~(p — Y ) and the
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