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Abstract. Let G = (V,E) be the IFG and D be set of vertickmn D is said to be
intuitionistic point set dominating set of G if fevery & V- D there exists a nodealD
such that the intuitionistic fuzzy sub graph ¢{&} > induced by $/{d} is a connected
intuitionistic fuzzy graph. In this paper, we stushyme results on Point set dominating set
and its number of IFGs and semi complete IFG. Algsoestablish the bounds with other
domination parameters of IFGs.
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1. Introduction

Atanassov [1] introduced the concept of in intuiigiic fuzzy (IF) relations and
intuitionistic fuzzy graphs (IFGs). Research on theory of intuitionistic fuzzy sets
(IFSs) has been witnessing an exponential growtllathematics and its applications.
Parvathy and Karunambigai’'s paper [6] introducesl ¢bncept of IFG and analyzed its
components. Nagoor Gani and Begum [3] defined @egrnader and size in intuitionistic
fuzzy graphs and extend the properties. The congedbmination in fuzzy graphs is
introduced by Somasundaram and Somasundaram [1Beiyear 1998. Parvathi and
Thamizhendhi [7] introduced the concepts of donimanumber in intuitionistic fuzzy
graphs. Domination is active subject in fuzzy grapld intuitionistic fuzzy graphs, and
has numerous applications to distributed computimg,web graph and adhoc networks.
Study on domination concepts in intuitionistic fuzraphs is more accurate than fuzzy
graphs, which is useful in the traffic density aetecommunication systems. Point-set
domination number of a graph is analyzed by Sanipatlr and Pushpa Latha [9] in
1993.

In this paper, we introduce intuitionistic fuzzyipioset domination and its
number of IFGs and discussed some bounds with @beiination parameters. Some
properties of intuitionistic fuzzy point set domiiméd and intuitionistic fuzzy set
domination in IFGs are derived. Also the intuifgiit fuzzy psd-sets of purely semi-
complete intuitionistic fuzzy graph are established
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2. Preliminaries
Definition 2.1. An intuitionistic fuzzy graph is of the form G = (# ) where
® V={v1,v2,....,vn} such thaf;: V->[0,1]and y;: V =[0,1] denote the degree
of membership and non-membership of the elemeaVyirespectively, and
0<py (vi) +y(vi) <1foreveryvieV, (i=1,2, ....... n),
(i) E c V xV wherep,: V xV >[0,1] andy,: V x V =[0,1] are such that
pz (Vi, Vj) < min [uy(Vi), pa(vi)] and vz (vi, vj) < max fys(vi), v1(vj) ] and
& pz (i, Vj) + 2 (vi, vj) < 1 for every (vi Vj))EE, (i,j=1,2,...,n).

Definition 2.2. An IFG H = < V', E’ > is said to be an intuitionistfuzzy sub graph
(IFSG) of the IFG, G =<V, E> if &V and E’'<c E. In other words, if
tai' < Hais Yo' = Yai anduzu' < Wjj ; YZij’ 2 Y2ij for every i, j =1,2......... n.

Definition 2.3. Let G = (V,E) be a IFG. Then the cardinality of s<Xdiefined as

14+p1(vi)—y1 (vi) 1+p2(vi,vj)—y2(vi,vj)
|G| :IZViEV 2 + ZVi,VjEE 2

Definition 2.4. The vertex cardinality of IFG G is defined by
V| = |zvievw = p and the edge cardinality of IFG G is defirted
[El =

Z o 14+p2(vivi)—y2(vivi)| _
vi,Vj€EE 2 - q-

The vertex cardinality of IFG is called the orddérG and denoted by O(G). The edge
cardinality of G is called the size of G, denotgd3{G).

Definition 2.5. An edge e = (x, y) of an IFG G = (V, E) is calladeffective edge if
p2(X, ) =pa(X) A pa (y) andya(x, y) =v1(X) V yu(y).

Definition 2.6. The effective degree of a vertex v in a IFG G = EY,is defined to be
sum of the effective edges incident at v, and demhbiy ¢(v). The minimum effective
degree of G i$g(G) =A {de (V)/VE V}

Definition 2.7. An intuitionistic fuzzy graph is completeyif; = min (uy;, ;) and
Y2i = MaX 2 ,y2) forall (vi, vj)€ V.

Definition 2.8. An IFG G is said to be strong IFGpif(x, y) =ui(X) A w (y) and
v2(X, y) =y1(X) V va(y) for all (vi, vj) € E.

Definition 2.9. The complement of an IFG G = (V, E) is denoted ®y= (V, E) and is
defined as ili; (v) = pi(v) and y; (v) =y(V) B
i) Hz(U,v) = (U) A pa (V) - o (u,v) andyz(u,v) =y 2(u) Vy 1(v) - y2(u,v) for u,vin V.G
also denoted by G

Definition 2.10. Let G = (V,E) be an IFG. The neighbourhood of aagtex v is defined
as N(v)=(N(v),N,(v)), where N(V) ={w €V ; p,(v.w) = p; (¥)Ap; (W)} and

N,(v) ={w eV; y,(v.w) = y1(¥) Vy;(w)}. N[v] = N (v) U{v} is called the closed
neighbourhood of v.
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Definition 2.11. The neighbourhood degree of a vertex is defined as

dn(V) = (chu(v), 0ty (V)), where @u(v) = Xwenw) (W) and @y (v) = Xwenw) ¥1(W).

The minimum neighbourhood degree is defineddafG) = Onu(v),6n(V)), Where
Snu(v) =A {dyu(V): veV} and S, (v) = A { dyy(v): VEV].

The maximum neighbourhood degree is defined@§) =(Anu(Vv),An,(V)), where

Anp(V) =Vv{dnu(Vv): veV} and An,(v) = V{ dy,(v): VEV}.

Definition 2.12. Let G= (V, E) be an IFG. Let u,& V, we say that u dominated v in G if
there exist a strong arc between them. A subsgVDs said to be dominating set in G if
for every & V-D, there exist u in D such that u dominated The minimum scalar
cardinality taken over all dominating set is caltmination number and is denoted by
v(G). The maximum scalar cardinality of a minimalmdpation set is called upper
domination number and is denoted by the syri§@l) .

Definition 2.13. An independent set of an intuitionistic fuzzy grapks (V, E) is a subset
S of V such that no two vertices of S are adjace@.

Definition 2.14. A Bipartite IFG, G= (V,E) is said to be completepBitite IFG, if
Ma(Vi, Vi)=pa(Vi)Apa(vy) andya(vi, V) = yi(v)) V yi(v) for all vie V; and ye V,. It is
denoted byKy4; vz

Definition 2.15. Let G = (V, E) be a connected IFG with effectivggesl G is said to be
semi complete IFG, if every pair vertices have micmn neighbor in G. An IFG-G is
said to be purely semi-complete IFG if and only @ is semi complete IFG but not
complete IFG.

3. Point set domination in intuitionistic fuzzy graph
Definition 3.1. Let G = (V, E) be IFG. A set @ V is said to be intuitionistic fuzzy Point
set dominating set(psd-set) of G if for eveig\& D there exists a node&@ D such that
the intuitionistic fuzzy sub graph <Ugd} > induced by ®){d} is a connected strong
intuitionistic fuzzy graph.The intuitionistic poiset fuzzy domination numbeg(G) of
G is the minimum scalar cardinality of intuitiongstuzzy Point set dominating sets.
Example 3.1.

c(0.5,0.4)

02,05
£(0.3,0.5)
Figure 1. intuitionistic fuzzy graph
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Here |a] = 0.45, |b| = 0.45, |c| = 0.55, [d|65,0le| = 0.4, |f| = 0.45 ang - set is
{c.d,f}.Theny;,(G) = 1.65.

Theorem: 3.1. For any intuitionistic fuzzy graph G, Min {| vi|3 vix(G) < p

Proof: If G is complete intuitionistic fuzzy graph thef(G) —set contains only one
vertex and we know thai,(G) —set have at least one vertex. That is Miri|f| ¥ yi,(G)

Also, Suppose S be the intuitionistic fuzzy paat dominating set and V — S is not an
empty set then S contain at most n- 1 verticesat Ehthe cardinality of S is less than p.
Thereforey;,(G) <p. Hence we get Min {| vi| ¥ vio(G) <p.

Remark 3.1.
0] Yip(Kn) = Min { |vi[} where veV
(i) Yo (Kviyj) = W] where yis centre vertex of IFG and j=1,2,.., n
(i) vip (Kyai,v25) = Min { |vai|+ [} where ve Viand eV,
(iv) If C, is intuitionistic fuzzy graph and the inducedsprigraph is cyclic graph
with n vertices theny;, (C,) = 7;12 v; where y= Min{|vi[} ,i=1,2,...,n.

Theorem 3.2. Every intuitionistic fuzzy point set dominating gsetintuitionistic fuzzy
dominating set but not conversely.

Proof: Let S be intuitionistic fuzzy psd-set, By the défon it is always a dominating
set of G but may not minimum. But the for the mialndominating set D there exist a
vertex de D, <Su{d} > may not be connected wherec¥- D. That is, converse need
not true.

Example 3.2. In fig -1, y-set is D = {a, b} ang(G) = 0.9. Alsoy;, - setis {c, d, f}.
Here,y-set is noty;,(G) —set. Since, for the set S = {c,$}V- D, both < Su{a} > and
< Su{b} > are disconnected. AlsgG) < vi,(G)

Theorem 3.3. Let G = (V, E) be the IFG and D the intuitionisfitzzy psd-set of G .
Then <V- D> is a proper sub graph of a compohtaf G.

Proof: Suppose there exist vertices u and v belongingdodifferent components of G.
Since D is an intuitionistic fuzzy psd-set of Gerh much exist D such that
<{u,v,w}> is stongly connected IFG.Which is contietibn to our assumption, i.e. V—
DcV(H) for some component H of G. Furthen®(H) # @ which implied <V — D >is a
proper sub graph of H. Hence the proof.

Theorem 3.4. Let G = (V, E) be a strongly connected IFG and $h&s intuitionistic
fuzzy dominating set of G. If for everydDV- S and <D> has an intuitionistic fuzzy
dominating set itself, then S is intuitionistic fyzpsd-set of G.

Proof: By the given hypothesis, <D> is connected for evBx®V- S. Since S is
dominating set of G then there is@3usuch that u is adjacent with some vertex of D.
Hence <{u}> is connected. Thus S is an intuitionistizhy psd-set of G.

Theorem 3.5. Let G = (V, E) be IFG. If S is intuitionistic fugZ22oint set dominating set
and u, ve V — S then between u and v there are at mossting arcs.
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Proof: Let D = {u, v}.Let u and v are not adjacent andsShe intuitionistic fuzzy psd-
set, Then there exist a vertex x in S such thatsthte graph <{u, v, x}> is Strongly
connected. This implies between the vertices u\atftere are at most two strong arcs
only.

Theorem 3.6. Let G = (V, E) be a strongly connected IFG and $hes intuitionistic
fuzzy dominating set of G which is not intuitionistuzzy psd-set in G then the minimal
y-set contains at least two vertices.

Proof: Since S is not an intuitionistic fuzzy psd-setrthbere is a D=V-S such that

< D U{v}> is not connected for any & S. Hence < D > is not connected and therefore
has at least two components. So at least two esriit S are not dominated by a single
vertex from S, which implieg-set contains at least two vertices.

Remark 3.2.

() In Fig-1,y-set is {a,b} which is not intuitionistic fuzzy psabt.y-set has two vertices.

(i) The Converse is not true. That is, $-set which contains two vertices then S is also
Yi;-Set may happen.

Theorem 3.7. Let G = (V, E) be the purely semi complete IFG drad a unique path
between any pair of vertices in G, then the intise of all intuitionistic psd-sets in G is
a singleton set.

Proof: Since G is purely semi complete IFG then G is anif edge disjoint triangles
having a common vertex, say u. It follows that amtyitionistic psd-set contains the
vertex u. Also {u} itself is intuitionistic psd-setHence their intersection is {u}.

Proposition 3.1. The converse of the above theorem is false, i@.inktersection all
intuitionistic psd-sets in G is a singleton set Bubeed not be purely semi complete IFG
with unigue path between any pair of vertices in G.

Example 3.3.
w0300 w0104 (01,04) 75(0.3,0.3)

(03.05) 0406 [0106 (30 (03.04)

70305 (0.306) 70408) (03,08  v0304)

Figure 2. Purely semi-complete IFG

Here, all the psd-sets includeg. \But, between the vertices fvv,} there are two
different shortest paths which are{vi, vo} and {va, v, 2}
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Theorem 3.8. Let G = (V, E) be the purely semi-complete IFGhit vertices and S be
the intuitionistic fuzzy dominating set with numbarvertices is greater than or equal to
n - 2, then S is intuitionistic fuzzy psd-set in G

Proof: Let D € V-S and assume S has n-2 vertices then eithersihgdeton or contain
two vertices. Let D = {v}, since S is intuitionistfuzzy dominating set then there is a
ue S such that v is adjacent to u. That is ¥ Bu}> is connected.Now, let D = {v v,}.

If vi and y are adjacent then there is@ 8 such that < {u}> is connected. Suppose
v; and v are not adjacent then by the nature of S, theaeusS such that <  {u}> is
connected. Thus S is intuitionistic fuzzy psd-sei

Theorem 3.9. Let G = (V, E) be the purely semi complete IFG & an intuitionistic
fuzzy dominating set in G , then S is intuitionistuzzy psd-set if and only if for any
independent vertex set B V- S, there is a € S such that every vertex of B is strongly
adjacentto vin G.

Proof: Given S is an intuitionistic fuzzy psd-set in &t B be any independent vertex
set and BE V- S, then there is a@ S such that < 8{v}> is strongly connected. Since
no two elements in B are adjacent then by previbasrem between two vertices there
are two strong arcs. Therefore G is purely semipgteta IFG and S is an intuitionistic
fuzzy dominating set in G.

Conversely, suppose S is an intuitionistic fuzzyniating set in G and any
independent vertex set8 V- S, there is a & S such that every vertex of B is strongly
adjacentto vin G. Let [& V- S and <D> is connected then S is intuitioniftizzy psd-
set. Otherwise let there are more than one compaméD then B= {y,v», ...,V5} iS an
independent set in G.Now by hypothesis, since &achadjacent to v in G then there
exist ve S such that< BJ {v}> is connected. Therefore, < O {v}> is connected.
Hence, S is intuitionistic fuzzy psd-set in G.

Definition 3.10. Let G = (V, E) be IFG. A set &V is said to be intuitionistic fuzzy
set-domination set if every secTV-D, there exists a non empty setl3 such that the
intuitionistic fuzzy induced sub graph <UST > is connected. The minimum cardinality
taken over all intuitionistic fuzzy set —dominatisats is called intuitionistic fuzzy set
domination number and denotedifyG).

Theorem 3.11. Let G=(V, E) be IFG with effective edges ther(,G) < y{ G) < vix(G).
Proof: Let D be a intuitionistic fuzzy Point set domiingt set of IFG, for every set
T €V-D there exist a non empty singleton set§v$cD such that the sub graph ¥B>
is connected. Thus D is an intuitionistic fuzzy-sgbmination set.

Thenyy( G) <v;(G).Suppose D be an intuitionistic fuzzy set —daation set of IFG, the
for every set {x} = TSV-D there exist a non empty singleton set§v$<D such that the
sub graph <8T> is connected. Thus D is an intuitionistic fuzkymination set. Then
Y (G) <y G). Therefore we have(G) <y« G) <vip(G).

Remark: The converses are need not be true.
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4. Conclusion

Here, we discussed some results on intuitionisiizzy points set domination and
intuitionistic set domination on IFGs and derivetng bounds in the standards IFGs and
semi complete IFG. Also we established some the®rem intuitionistic psd-sets in
purely semi complete IFG which is useful to sohmmmunication network, medical
diagnosis problems and transportation networks.
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