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Inverse Domination For Intuitionistic fuzzy
Graphs

S.Geetha, C.V.R.Harinarayanan

Abstract - Let G be an intuitionistic fuzzy graph. Let D be a
minimum fuzzy dominating set of G.We define inverse dominating
set for intuitionistic fuzzy graphs. If V-D contains dominating set

D ofGthen D' is called an inverse dominating set of G with
respect to D. In this paper we also define inverse dominating set, ,
inverse split dominating set, inverse non split dominating set and
some properties for intuitionistic fuzzy graphs
Index Terms— Dominating set, intuitionistic fuzzy graph
,JInverse dominating set,inverse split and non split
dominating set.
I INTRODUCTION
Kafmann introduced definition of fuzzy graphs.Rosenfeld
introduced another elaborated definition including fuzzy
vertex and fuzzy edges and several fuzzy analogs of graph
theortic concepts such as paths,cycles,connectedness etc. The
concept of domination in fuzzy graphs was investigated by
A.Somasundaram and S. Somasundaram and
A.Somasundaram presented the concepts of independent
domination,total domination,connected domination of fuzzy
graphs. The first definition of intuitionistic fuzzy graph was
proposed by Atanssov.The concepts of domination in
intuitionistic fuzzy graphs was investigated by R.Parvathi
and G.Thamizhendhi .In this paper we develop the inverse
dominating set for IFG
II. BASIC DEFINITIONS

Definition: 2.1

An intuitionistic fuzzy graph (IFG) is of the formG=(v,E),

where V' = {V1 ,V,,...V, | such that

V- [0,1] , ¥ V> [0,1] denote the degree of
membership and non membership of the element
v, €V and OS,UI( )+71( )<1forevery

v, eV,(i=1,2,...n)
il)E CV xV where u, :V xV —[0,1]
and y, V=V —[0,1] are suchthat
,Uz(vi’v )</11( )/\ﬂl( )’
72( )<71( )/\71( )

and0<ﬂz(" V; )+7/2< Vis J)<1

Example:
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college  of

d
‘o O

):(/"1971)(b):(0'8’0'1)
) (/11’71)(6[):(090 1)
(o 7,0.1), (14,7, \b,d) = (0.8,0.1)
(0.5,0.2), (1,7, Ne.d) = (0.8,0.1)

(11,7, Ma)= (0.7
(1.7, )c)=(0.5
(42,7, Na, ;

(#2,7, Na,c
Definition:2.2
An arc (V. VY, ) of an IFG G is called an strong arc if

,Uz(ViaV) ﬂl( )/\M( )»7/2("1':") 7/1( )/\71( )
Definition 2.3

Let G=(V,E) be an IFG. Then the cardinality of G is defined
to be

G- z{1+ul(vi2)—yl(vi)}+ Z[lwz(vi,vjz)_yz(vi,vj) ]

v;eV v;eV J

Definition:2.4
Let G=(V,E) be an IFG.The vertex cardinality of G is defined
by

v|= {Z_””l(vf)_”(vf )}}forallvl. eV

v;eV L 2
The edge cardinality of G is defined by
'l |
|E|: Z +,U2(V,,V2) 7/2( Vio J):| forall(vl.,vj)eE
vieV |

The vertex cardinality of an IFG is called the order of G and
it is denoted by O(G).The cardinality of the edges in G is
called the size of G, it is denoted by S(G).
HI.INVERSE DOMINATING SET FOR IFG
Let S be a minimum dominating set of a IFG G.If V-S

contains a dominating set S of G then S is called an
inverse dominating set of G with respect to S.The minimum
fuzzy cardinality taken over all inverse dominating sets of G
is called the inverse domination number of IFG G and is

denoted by ¥ (G)
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Remark:

i) For any complete IFG G, Ka,j/'(KG)S ]/'(KCr —v)
ii) For any IFG G with atleast one inverse dominating set ,
1(G)<7'(G)

Theorem:3.1

For any IFG G with ¥ set S, }/(G)+ y (G) < p.Further,
equality holds if V-S is independent and contains inverse

dominating set S’ with respect to S.
Proof:

LetSbea ¥ setof G.If S " is an inverse dominating set of
G with respect to S then S V' —S.
Therefore ‘S‘ < |V - S|

Hence 7' (G) <p- }/(G)
Since V-S is independent and contains an inverse

dominating set say S "with respect to S. Therefore

V-8 itself is inverse dominating set of the [IFG G.Hence the
proof

Corollary:

If G or (G contains atleast one isolated vertex, then
7(G)+7(G)<p.

Theorem:3.2

For any IFG G with atleast one isolated vertex, 7' (G) =0
Proof:

Let Sbea ¥ setof G and u € S be an isolated vertex.Then

y(uv) = O'(u)/\ O'(v) forall velV —S§

Then 7' (G) =0
Theorem:3.3

For any IFGG 7 (G) < F(G)
Proof:

Let Sbea y setof G.We prove three cases:

Case 1):V-S contains no dominating set. Then
7(G)=T(G)and y(G)=0

Case ii) V-S contains only one dominating set. This implies
that 7'(G)=T(G)

Case iii) V-S contains atleast two dominating sets. Then
minimum dominating set in V-S with minimum fuzzy

cardinality is 7 (G). Therefore y'(G)<T(G)
Theorem:3.4
Let P be a path in a IFG G then }/'(P) = F(P)

Proof:

Since P contains only two dominating sets in G, the proof
follows.

Theorem:3.5

For any IFG G y (G) <p, (G)

Proof:
LetDbea ¥ setof G. Let S be a maximal independent set

of <V - D> . Then every vertex in V-D-S is adjacent to

atleast one vertex in S. If every vertex in D is adjacent to
atleast one vertex in S then S is an inverse dominating set.
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Otherwise, let D' < D bea set of vertices in D such that no

vertex in D is adjacent the vertices of S. Since D is a

minimum dominating set every vertex in D' must be
adjacent to atleast one vertex in V-D-S. Let

S' cV —D-S, such that every vertex of D' is adjacent

to atleast one vertex in S .

Then there exists atleast one vertex v €S such that both
N(v)mS #¢ and N(v)mS =@

Therefore (S uS —(N (v)m S ) is an inverse
dominating set of G and

(SUs ~(V()nS) |<,(G)

Hence (G) <p, (G)
Theorem:3.6
For any IFG G with atleast one inverse dominating set,

(G)S (p+7~(G))

4 3

Proof:
For any IFG G with atleast one inverse dominating set,

1(G)<7(G)
Also )/(G) < §

Hence the result
Theorem:3.7

For any IFG G = (G,,u),j/v(G) <p

Proof:

We know that any IFG contains atleast one

y—set with y(G) >0

1(G)+7 (G)< p. Thus ¥ (G)<p

Theorem:3.8

An inverse dominating set S of G is a minimal inverse

dominating set iff for each d € S '
one of the following conditions holds.

INWd) NS =¢

2.There is a vertex ¢ € V' — S such that N(C)ﬂS' = {d}
Proof:

Let S be a minimal inverse dominating set and

d €S .Then S, =8 —d is not a dominating set and
hence there exists x € V' — S;d such that x is not dominated

by any element of S;

If x=d we get condition (1) and X # d we get condition( 2).
Condition (2) is obvious

Theorem:3.9

If every nonend vertex of an IF tree T is adjacent to atleast

one end vertex, then }/(T )+ /4 ' (T ) =p

Proof:

Suppose every non end vertex of an IF tree T is adjacent to
atleast two end vertex.

Then the set of non end vertices S is the only minimum
dominating set in IF tree T and the set of end vertices V-S is
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the corresponding inverse dominating set in T.Thus
/1)+y (T)=|S|+]y = S|=p
Suppose there are nonend vertices which are adjacent to

exactly one end vertex. Let S and .S "denote the minimum
dominating and inverse dominating sets respectively. Let u
be a nonend vertex adjacent to exactly one end vertex.

Clearlyif u € Sandve S andif ve Sandu e S . In
anycase S+S = p

Thus 7(7)+ 7' (T)=p

I'V.Inverse split and nonsplit domination in IFG graphs
Definition 4.1

Let D beaminimum inverse dominating set of IFG G with
respect to D. Then D' aninverse split dominating set of G if
the induced subgraph <V - D'> is disconnected.

The inverse split domination number is denoted by 7; (G)

and it is the minimum cardinality taken over all minimal
inverse split dominating sets of G.
Definition4.2

Let D' be a minimum inverse dominating set of IFG G
with respect to D. Then D' an inverse non split dominating
set of G if the induced subgraph <V - D'> is connected.

The inverse split domination number is denoted by }/”; (G)

and it is the minimum cardinality taken over all minimal
inverse non split dominating sets of G.
Result:

For any complete IFG K, with 722 vertices

7(K,)=0, 7,)(K,)<1
Theorem:4.3

For any IFG G ¥ (G)< 7.(G) and 7 (G)< 7/,1; (G)
Proof:

Since every inverse split dominating set of G is an inverse
dominating set of G.we have 7' (G) <y (G) .

Similarly, every inverse non split dominating set of G is an
inverse dominating set of G,we have ¥ (G) < }/n's (G)
Theorem:4.4

Forany IFG G 7 (G)<minly(G) .7, (G)}

Proof:

Since every inverse split dominating set and every nonsplit
dominating set of G are the inverse non split dominating sets

of G,we have }/'(G)S 75' (G) and 7'(G) < 7,1;(G)-

Hence }/'(G) < min {% (G) ’7an (G)}
Theorem:4.5

Let T be a IF tree such that any two adjacent cut vertices u
and v with atleast one of u and v is adjacent to an end vertex

then then }/'(T)Z 7. (T)
Proof:
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Let D bea ]/' set of T, then we consider the following two

cases.
Casei) Suppose that atleast one of

u,veD then<V - D'> is disconnected with atleast one

vertex. Hence D isa ¥, setof T. Thus the theorem is true.

Caseii) Suppose u,v €V — D' since there exists an end
vertex w adjacent to either u or v say u. This implies that
we D' . Thus it follows that D" = {W}U {u} is of

V4 ' —set of T. Hence by casei) the the theorem is true.
Theorem:4.6

For any IF tree }/n; (T ) <n— p where p is the number of

vertices adjacent to end vertices

Theorem:4.7

For any IFG G

}/n; (G)<n—6(G ) where 5(G) is the minimum
degree among the vertices of G.

Remark:

1.For any IF tree, 5(T) <1

2.If H is any connected IF spanning subgraph of G then
7' (G)<y (H)

Theorem:4.7

Let G be a graph which is not a cycle with atleast 5
vertices.Let H be a connected spanning subgraph of G then 1)

7, (G)<y,(H) iD 7,,(G)<7,, (H)
Proof:

Since G is connected then any spanning tree T of G is
minimally connected subgraph G such that

7. (G)<y, (T)<y, (H)

Similarly 7, (G)<y, (T)<y,. (H)
Hence the proof

Theorem:4.8

If T is a IF tree which is not a star then

yns'(T)S n-2 foralln=>3

Proof:

Since T is not a star,there exists two adjacent cut vertices u
and v with degree u and degree v > 2 .This implies that
V— {u, V} is an inverse nonsplit dominating set of T.Hence

the theorem.
Theorem:4.9

An inverse nonsplit dominating set D' of IFG G is minimal

iff for each vertex v € D' one of the following conditions is
satisfied.

i)There exists a vertex u € V' — D’ such that
NI (u) ND= {v}

ii)v is not an isolated vertex in <D>

iii)u is not an isolated vertex in <V - D'>

Proof:

Suppose D' isaminimal inverse non split dominating set of
G.Suppose the contrary.That is, if there exists a vertex
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ve D' such that v does not satisfy any of the given
conditions, then there exists an inverse dominating set

D' =D - {v} such that the induced subgraph <V — D">

is connected. This implies that D' is an inverse nonsplit

dominating set of G contradicting the minimality of D'.
Therefore the conditions is necessary. Sufficiency follows
from the given conditions.
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