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I. INTRODUCTION

In 1965, the notion of fuzzy set was introduced by zadeh
[13] as a method of representing uncertainty and vagueness
in real life situation. In 1986, Attanassov [1] introduced the
concept of intuitionistic fuzzy sets as a generalization of
fuzzy set. Rosenfeld introduced the notion of fuzzy graphs
and several fuzzy analogs of theoretic concepts such as path,
cycle and connectedness. Orge and Berge introduced the
study of dominating set in graphs. K.T.Attanassov[2]
introduce the concept of intuitionistic fuzzy(IF) relations and
intuitionistic ~ fuzzy  graphs(IFGs). R.Parvathi and
M.G.Karunambigai[7] gave a definition for IFG as a special
case of IFGs defined by K.T.Attanassov and A.Shanon[10].
Yan Lue [12] defined the cardinality of an IFG. The
definitions of order, degree and size gave by A.Nagoor Gani
and Shajitha begam.R.Parvathi and G.Tamizhendhi[8] was
introduced dominating set, domination number in IFGs. S.
Sheik Dhavudh and R. Srinivasan[9] gave the definition of
Intuitionistic Fuzzy Graphs of Second Type[IFGST]. Based
on the paper [8] and [9], we introduced dominating set and
domination number in IFGST.

Il. PRILIMINARIES

In this section, some basic definitions relating to IFG and
IFGST are given. Also the definition of domination of IFG
are studied.
Definition 2.1[5]

An Intuitionistic Fuzzy Graph (IF) is of the form
G =(V.E), where (i) ={v;.v;.....15, } such that the
degree of membership and non - membership of the element
v; € Vare defined by wy:V — [0.1] and 33:V = [0.1]
respectively and 0 = u,(v) +v.(v) = 1, for every
e V,i= 12...n

(i) EcVxV where pu:VxV-=I[01 and
y: ¥V = V =[0,1] are such that
w2 (v, v7) < minfuy (v ), l[vj- ). Ya(v,%5) <

max [y, (v; ) ¥1( )

and 0 Zpa(vi.v)+ valvpov; ) £ 1, for  every

(v;.v; ) EE.

Here the degree of membership and degree of non-
membership of the vertex w;is denote by the triple
(v .ty .¥1 ). The degree of membership and degree of
non-membership of the edge relation e;; = (v;.1;) on V is
defined by the triple (e;; . g . ¥2:; -

Definition 2.2[8]

The cardinality of an IFG,G = (V. E} is defined by

1G] =

v L+py (g )=y bl 5
PETE n ::l?,:_l?J':lEE

1+ pa(vg wjl- ya v )

forallv; € Vand (w;.v; ) € E.
Definition 2.3[8]
The vertex cardinality of ¥ of an IF&, & = (V, Eis

defined by IVl = E.;L.E LM forall v; & V.
Definition 2.4[8]
The edge cardinality of E of an IFG, G = (V,E} is

L+pg (g 0 )— vz (005 )
El = |E:j|:[_u‘.-jez

defined by
all(v; . v;) € E.
Definition 2.5[8]

Let & =(V.E} be an IF&.The number of vertices
(the cardinality of V) is called the order of & and is denoted

by 0(6) = [Zyev ™25 for all v; € V.
Definition 2.6[8]

- for
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Let G =(V.E) be an IFG. The number of edges

(the cardinality of E) is called the size ofir and is denoted
Lpa v )= v (%205 )

by S(G) = E[UL-_L‘_,-)EE all(v;,v;) € E.

Definition 2.7[8]

Let 6 = (V.E) be an IFG. Ify;,v; are vertices
in G then u%(w;, v ) = supluk (v, ,vj-}|.'5s: = 1.2.....n}is
called the p— strength of connectedness between v; and
viand 7 {v[,v_i-} = inflyf(v; ,1:J.-}| k=12Z...n} is
called the ¥ — strength of connectedness between ¥; and v;.
If the path of length & connected by the vertices . v then
wilu,v)=
supf{u; (Wvy ) Apg(vy vy ) A pa(v.vg ) g (vy_y .
such that (w1, vp.. 50 . 2E V1 and
vr(uwy =inf {yy (v )V oWy ) Vv v )
Y2 (Vi—1 . )
such that (a1 , 175 ..
Definition 2.8[7]

Let & = (V.E) be an IFG. The complement of & is
an IFG,G = (V,E) where

Wy tbE P

i ¥=v
(i) my; = pypand Fyp = ¥y forall i = 1L.2....,m.
(iii) By = min(ygapiy) — g and
Yoy = max (g ;hj-]' = Faij for all
i.j Sh2, .. Y
Definition 2.9[9]

An Intuitionistic Fuzzy Graph of second
type(IFGST) is of the form & =(V.E}, where
MV ="_{r,.vz.....1% } such that wu;:¥—=[0,1] and
y:: ¥ = [0,1] denote the degree of membership and non -
membership of the element 1w; € ¥V respectively
and 0 = p, (P + 9,0 )* = 1, for every
v, € V,i=12...n
(i) EcVxV where wpzVxV-=[01 and
y:V o= V = [0,1] are such that

sz (vp. vp) = minfuy (o py )% va(vgay) =
max [y; (v )%, v, (v,)%]

and 0= py(w;. ) + ¥a (v ) =1,
(vi.v;) e E, (Lj= L2,...n).

for  every

I11.MAIN RESULTS

In this section we defined domination in IFGST and
also some properties of domination in IFGST.
Definition 3.1

e (0.01,0.10)
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Let & = (¥.E)} be an IFGST and let {u.v) € E be

an arc in G If  pulwv)=u"(uwv) and
¥z (. v7) = ¥™ (u.v7) then arc is called strong arc.
Example 3.1.
e,(0.01,0.10)
(0.1,0.5)v, v,(0.6,0.4)

e,(0.25,0.15)

2(0.35,0.04)
(0.8.0.2)vs 15(0.5,0.3)

e,(0.35.0.15) €2(0.20,0.09)

0.6,0.4) v,
Figure 3.|1: )s

In the above figure, for edge &,
pz (o 2.) 5,001, 3, (v, ) = 010,
w3 (v, v,) = sup{(0.00 A 0.35), (0.00 A 0.35A 0.20 A 0.25)}
= sup{0.00,0.00} = 0.00
pz vy, 1) = p3 ey, v
¥ vy, v,) = inf{00.03 v 0.04), (0.03 v 0.15 v 0.09 v 0.15)}
=inf {0.04,0.15} = 0.04
¥y (g v = 7 (g, vy)
- gy is a strong arc.
Similarly, g; and &, are strong arc.
Definition 3.2
Let & =(V.E} be an IFGST and let any two
vertices u, v € ¥, We say that u dominates + in & if there
exists a strong arc between them.
Example 3.2
In figure 3.1, 1, dominates vz and 1.1, dominates
¥z and vice versa.
Definition 3.3
Let & =(V.E) be an IFGST. A subset 5 of ¥ is

said to be a dominating set in & if for every v € ¥ — 5, there
exists u £ 5 such that u dominates .
Example 3.3

In figure 3.1, dominating sets of & are
D, = {1:1, ¥y, 1:5}, D, = '[1:'1, ¥g, 1:_1}, D, = {1;':, 1:'4} and
D, = '[1:':, 1?5},
Definition 3.4

Let G =(V.E) be an IFGST. Let 5 be the
dominating set of &. The dominating set 5 is called minimal
dominating set, if no proper subset of & is dominating set.
Example 3.4

In figure 3.1 (or in Example 3.3), the minimal
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dominating set are Dy = {v,. v} and D, = {v,, v}
Definition 3.5
Let &=(V.E} be an IFGST. The lower

domination number of & is defined as the minimum
cordinality among all minimal dominating set of & and it is
denoted by d ().

The upper domination number of & is defined as
the minimum cordinality among all minimal dominating set
of & and it is denoted by D ().

Example 3.5

In  figure 31 ( in Example 3.4),
dlG) = 1.2,ie.,|D;|; D(G) = 1.4, 50..1D,] .
Definition 3.6

Let & =(V.E} be an IFGST. A vertex v £ ¥ is
called an isolated vertex if pq(w.v) =0 and y2 (w.v) =0 ¥
u,v eV,

Example 3.6.

(0.2,0.5)v, @ v, (0.1,0.6)

2, (0.04,0.20) e, (0.03,0.30)

2 (0.4,0.6)

(0.3.0.3)u,

e,(0.10,0.35)
Figure 3.2

In the above Figure 3.2, v, is an isolated vertex of .
Note : An isolated vertex does not dominate any other vertex
in IFGST.
Definition 3.7
Let & = (V. E) be an IFGST.The complement of &
ison IFGST, & = (. E) here
(i) ¥=v

(i) &y = pysand ¥y =y foralli=1.2,...n
(iii) fz;; = min(uy;® py;*) — pgg; and
Yaij = max{*}’u-:,}’lj-:} — Yaij
forall i = L.2,...m.
Example 3.7.
e, (0.08,0.50) v,(0.5,0.8)

(0.3.0.4) v,

g5(0.09,0.64) 2,(0.24,0.64)

(0.6,0.8)v5
e.(0.03,0.55) e:(0.01.0.64)

0.01,0.45
(0.2,0.5)vs el )

]
v, (0.1,0.7)
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Figure3.3 &

e, (0.01,0.14) 17, (0.5,0.8)

(0.3.0.4)v,
¢

0608 e,(0.01,0.00)
AR IF'"!

e (0.01,0.09)
e,(0.00,0.04)

v, (0.1,0.7)
(0.2,0.5)v; @ ®

Figure 3.4 [=
Theorem 3.1.

A dominating set &' of an intuitionistic fuzzy graph
of second type & is minimal if and only if for each
d £ Il one of the following conditions is satisfied.

(i) d is not a strong neighbor of any vertex in I
(ii) Thereisavertex v € ¥ — Dsuchthat ¥ (v} nD = d.
Proof :

Let G =(V,E} be an IFGST and let a minimal
dominating set of & is I'. Then for every vertex & € DI, we
find that ' — {d?} is not a dominating set and hence there
exists ¥ € ¥V — (D — IdY) which is not dominated by any
vertex in D — {d} If v = d, we get ¥ is not a strong
neighbor of any vertex in I} and v = d, v is not dominated
by D — {v} but is dominated by I, then the vertex v is
strong neighbor only to d in D. Therefore,
N(v) nD = {dk

Conversely, assume that I is a dominating set and
for each vertex & £ I one of the above conditions holds.
Suppose I is not a minimal dominating set, then there exists
avertex d £ D, I' — [d} is a dominating set. Hence d is
a strong neighbor to atleast one vertex in ' — {d}, the
condition (i) does not hold. If I! — {d} is a dominating set
then every vertex in ¥ — I is a strong neighbor to atleast one
vertex in I} — {d}, the condition(ii) does not hold, which is a
contradiction our assumption that atleast one of these
conditions holds. Therefore I is a minimal dominating set.
Theorem 3.2.

Let & = (V.E} be an IFGST without isolated
vertices and I is a minimal dominating set. Then V' — D' is
a dominating set of &.

Proof :

Let & =(V.E} be an IFGST and let a minimal
dominating set of & is I'. Let + be any vertex of I'. Given
that & has no isolated vertices, there is a vertex
d € N (v} v must be dominated by atleast one vertex
inD — {v}, that is D — {v} is a dominating set. By
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theorem 3.1, it follows that & € V¥ — I, Therefore each
vertex in I is dominated by atleast one vertex in ¥ — I and
¥V — D is a dominating set.

Theorem 3.3.

For any IFGST, d(G) + d(G) = 20(G), where
d(&) is the lower domination number of & and equality
holds if and only if 0 < u,(v;.v;) < u3(v;.v;) and
0 <y, (. v)<ys (v ,v_i-} forall v;.v; e V.

Proof :

When d(G) + d{G) = 20(G) the result is
obvious. If di{G) = 0(G) if and only if
.u:{vi,v_i-} = .u:‘:‘:{ui,v_i-}and ¥ {vi,v_i-]<1’:x{1:£,1r_i-} for all
woe V. dG) = 2 O@G) if and only
if.uziu'i ,vj-} - .u:{lri ,vj-} = .uff{vi . u'j-} and
Yo v) — valv;.vy) -::1’25‘:{1:5,1;3} for all T
which implies uglvy v ) = 0 and
¥2(vi.v)) = 0.Therefore, d(G) + d(G) = 20(G).
Corollary 3.4.

Let & = (V.E)be any /FGST with no isolated
vertices, then d{G) = OG]/2,

Corollary 3.5.

Let ¢ = (V.E} be an IFG5T such that both & and
& have no isolated vertices. Then
d(G) + d(G) = 0(G), whered(z) is the lower
domination number of . Further equality holds if and only
ifd(6) = d(G) = 0(G).

Theorem 3.6.

diG) = 0(6) — Ay
Proof :

Let ¢ =(V.E) be an IFGST and let v e ¥ in G.
Assume that dy ()} = Ay . Then V- Ni{isa
dominating set of G, therefore
diG)=|V-N{w)|= 0(C) — 4.

IV.CONCLUSION
Here we have defined strong arc, dominating set and
domination number in IFGST . Also some theorems related
to the concepts are discussed. In future some more theorems
and application of IFGST are studied.
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