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Abstract: In this paper, the notions of intuitionistic fuzzy soft graph, strong intuitionistic fuzzy soft graph and complete
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I. Introduction

In 2015, Akram and Nawaz [1] introduced the
notions of fuzzy soft graphs, strong fuzzy soft
graphs,complete fuzzy soft graphs, regular fuzzy soft graphs
and investigated some of their properties. Akram and Nawaz
[2] developed the concepts of soft graphs, vertex-induced
soft graphs, edge-induced soft graphs and describe some
operations on soft graphs. Akram and Nawaz [3] introduced
the notions of soft trees, soft cycles, soft bridges, soft ctnodes
and describe a various methods of construction of soft trees.

In 2016, Akram and Nawaz [4] presented concept of
fuzzy soft graphs, certain types of irregular fuzzy soft graphs
and described applications of fuzzy soft graphs in social
network and

R.Parvathi [5]

road network. M.G.Karunambigai and
introduced some new definitions for
intuitionistic fuzzy soft graph and some of their properties
are discussed. In 2011 M.G.Karunambigai, R.Parvathi and
about constant and total

2011

R.Bhuvaneswari[6] discussed

constant intuitionistic =~ fuzzy soft  graphs.In

M.G.Karunambigai, R.Parvathi and R.Bhuvaneswari[7]
discussed about arcs in constant and intuitionistic fuzzy soft
graphs.

In 1999, Molodstov [8] introduced the concept of
soft set theory to solve imprecise problems in the field of
engineering, social science, economics, medical science and
environment. Molodtsov [8,9] applied this theory to several
directions such as smoothness of function, game theory,
operation research, probability and measurement theory. In
recent times, a number of researchers were more active doing
research on soft set. Anas Al-Masarwah, Majdoleen Abu
Qamar [10] introduced the complement of fuzzy soft graph
and isolated fuzzy soft graph. A.M.Shyla and T.M.Mathew
Varkey [11] discussed strong and complete intuitionistic
fuzzy soft graph.

In this paper, the authors introduced some new
concepts of intuitionistic fuzzy soft graphs, complement of

strong and complete intuinionistic fuzzy soft graphs and

isolated of intuitionistic fuzzy soft graphs.
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II. Preliminaries
Definition 2.1
Let V be a non-empty set. An intuitionistic fuzzy set
A in V defined as A = {(V, Hy (\/‘),VA v) | Ve V} which
function

is characterized by a membership

t,:V —>[01]and the non-membership function
v, :V = [0.1] and satisfying

i 0suM+v,(v)<1 VveV

ii. o<u,(,v,(),Tr,(vV)S1V veV.

iii. T,(V)=1=p,(v)—v, (V).

Where 7, is called the intuitionistic fuzzy index of
the element v in A ; the value denotes the measure of non —
determinancy. Obviously if 7z,(V) = O forevery v in V,

then the intuitionistic fuzzy set A is the extension of fuzzy
analagues.
Definition 2.2
An intuitionsitic fuzzy graph is defined as
G=(VE, i,v) . Where

1. Let V = {1»“1, Vg o vﬂ} (non-empty set) such that

i, -V —=>[01]and y,:V —[0,1] denote the degree of
membership and non-membership of the element V;, eV

respectively and 0< [, (vl.) +v, (vl.) <1 forevery v; € Vv,
i=12...n.
2. ECV xV where 42V —>[0,1]and
v, :V —[0,1] are such that
) Smin{u ()4 0))

i v, (v;,v,) <max{v,(v,),v;(v,)} and

l

i 0S g, (v,v,)+v, (v,,v;) <1,
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0< 1, (vi,v;),v;(v;,v,), (v, v;) <1

l

Where 7(v;,v;) =1—p;(v;,v;) = v, (v;,v,).forevery

(vi,vj) eFE,i,j=12...n
Definition 2.3

A pair (f&*' ,A) is called intuitionistic fuzzy soft set
over U, where fk" is the mapping given by fk*' ‘A—>IFY ;

1 FY denotes the collection of all intuitionistic fuzzy subsets
of U; Ac P.
Definition 2.4

Let G= (V,E) be a simple graph, V= {v,. v; .1}
(non-empty EcCcV XV, P (parameter

set), set) and

A < P .Also let

1. 4, is a membership function defined on V by

M, A—> IFY (V)(IFY (V)denotes  collection

of  all intuitionistic fuzzy subsets in V)

alt f(a)= u, (say),a€ Aand t, V —>[01],

v, o u, (v,) (A, g;) Intuitionistic fuzzy soft vertex of
membership function and

V,; is a membership function defined on V by
ViiA—> IFY (V) (IFY (V) denotes collection of all
intuitionistic fuzzy subsets in V) a0 V;(a) =V, (say) ,

a€A and Vv, :V—>[0l, v,a v, (v,) AV,)
Intuitionistic fuzzy soft vertex of membership function such
that 0< 1, (v;) +v,, (v,) <1 foreveryv, €V, i=1,2,...n
anda€ A.

2. p;; is a membership function defined on E by
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;2 A= IFY (VXV) (IFY (V x V') denotes
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collection of all intuitionistic fuzzy subsets in E)

aol U (a)= Wi, (say)a€ A and g,V XV — [0,1],

Vi, v;) o py, (Vi,v;)

V;; is a non-membership function defined on E by

v,tA—>> IFY (VxV) (IFY(V xV)denotes
collection of all intuitionistic fuzzy subsets in E)

aq Vv (a)=v, (say)ac A and Vi :V XV = [0,1],

jja
(Vivy) o vy, (v, v))

where ((A, ,uij) (A, Vij)) are intuitionistic fuzzy

soft edge of membership and non-membership function

satisfying
/ul'ja (Vl‘ H Vj) = min{luia (vi )’ luia (vf)}

V.

ija

(v;,v;) <max{v, (v,),v,,(v;)} and

0< /uija(viavj)+V (vi,vj)Sl,

ija
0< 4, (v, v ),V (Visv;) < 1, forevery (vi,vj) ek,
ij=12...nanda€ A

Then G = (V,E,(A, #1) ] (Ay 7/1) ] (Ayﬂz) a(Aayz) )
is said to be Intuitionistic fuzzy soft graph (IFSG) and this

IFSG is denoted by G, , -

Definition 2.5
An intuitionistic fuzzy soft graph
G =(V,E,(A 1), (A, V,), (A, ;) (A, V;;)) is said to
be strong intuitionistic fuzzy soft graph if
M, (v, v ;) =minf g, (v,), 4, (v;) } and
Viia (V,',Vj) = max{ Via (vl'),V,‘a (Vj)}

forevery (v;,v;) € E . andac A
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Definition 2.6

An intuitionistic fuzzy soft graph
G =(V.E, (A 1), (AV,). (A 41,) (A v,)) is said
to be strong intuitionistic fuzzy soft graph if

Hija v, V; ) =min{ , (v,), i, (Vj )} and

Via (vl.,vj) =max{v,,(v,),v,, (vj)}
foreveryv;,v; € V.,anda€ A.
Definition 2.7

Let Goyr=WV,E A u), (AV,),
(A, ,u[j) J(A, Vij) ) be an intuitionistic fuzzy soft graph. The

*
complement of a G, , ; is defined as

Goyve=V.E(A 1) (AV,) (A 1;).(AV,))
where ,u_l.ja(vi V) =iy VA, (V) — i, (Vi v))

VieWisv ) =v,, V) vv, (v,) v, (v,v;)

forallv,,v, eV, a A.

TII. Main Results of Intuitionistic Fuzzy Soft Graph

Theorem 3.1
The complement of a strong intuitionistic fuzzy soft
graph is a strong intuitionistic fuzzy soft graph.
Proof
An intuitionistic

fuzzy soft graph

G =(V.E, (A 14,), (AV;), (A 11;) (A, V;) ) is said to
be strong intuitionistic fuzzy soft graph if
Hija (V[’ Vj) = l’l'lil'l{/,lia (vl.),,uia (Vj)} and

V.

ija

(v;,v;) =max{v, (v,),v,,(v,)}

ua

forevery(v;,v;) € E,anda€ A
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By the definition of complement for a membership function
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is,
Hija (Vi’vj)=luia v /uiu(vj) - Hijq (vi’vj)
My (V) A 1, (v_/) =iy V) A, (vj )’/uifa v ’vj) >0
- M V) A, (vj)uuzj/a (vi’vj) =0
0, 1, (v;,v;) >0
= /’lia(vi)/\/'lia(vj)’/'lija(vi’vj):O
— 0, u_m(v,,v.)zo
My (V;5v;) = ! T
Hiy V) Ay, (Vj)uuija (Vian) >0
By the definition of complement for a non-membership

function is,

VieWisv;) = v, ) vy, (v;) v, (v;,v;)

VIV, v)=v, v)vv,v,)v,(v,v,)<0
=WV WAV, )V, (v v;) =0
o,v

= VWDV )V (v, v;) =0

(v;,v;)<0

ija

Via(Wisv;) =0

ija i

J— 0,

Vie(Visv;) =

VW)V Vi (0, V5 (v,,9,) <0

ija \Vi
lLlija(Vi’vj) = ﬂiu(Vi)/\/lm(Vj), ,uija(vi,vj) =0and

r(v.,vj) =V, V) vv,v)), a(v,vj) =0

fjja\"i i

forevery (v;,v;) € E, and a€ A where V;V; denote the

—_F

—_—k
edge forall (V;,v,)€em , vV .
Thus, the complement of a strong intuitionistic

fuzzy soft graph is a strong intuitionistic fuzzy soft graph.

Theorem 3.2
The complement of a complete intuitionistic fuzzy

soft graph is a complete intuitionistic fuzzy soft graph.
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Proof

An intuitionistic fuzzy soft graph

G =(V.E, (A 14,), (AV;), (A 11;) (A, V;) ) is said to
be complete intuitionistic fuzzy soft graph. if
My, Vi, v;) =min{ g, (v,), g, (v;) and

Vie Wi v;) =max{v, (v,),v, (v,)} forevery

ija
(vi,vj) eV  andac A

By the definition of complement for a membership function

is,

Mg VsV ;) = iy V) A gy, (V) -ty (Vv )

Hig WA, V) = iy O A 3, (V) 3, (050 5) >0
- Hig WA, ),y (v;,9;) =0

O,,uija(vi,vj) >0

MgV A, V), 5, (v, v;) =0

Hija (Vi,Vj) 10\ 1, ViV ) :07
/’lia(vi) /\/Jiu(vj)vﬂiju(vi,vj) > 0
By the definition of complement for a non-membership

function is,

VieWisv;) = v, ) vv,(v,) —v, (v,,v;)

ija i
v,.u(v,.)vvia(vj) —via(v,.)vvia(vj),viju(vl.,vj) <0
= v.,(v,) AV, (Vj ),V,;,-a v;, vj) =0

0,v;,(v;,v;)<0

= VWDV () (v, v) =0

_ 0,

V. (v.,v.)=0
Vie(Visv;) = !

ija i

Vi) Vvv,v;),v,, (v,,v,)<0

ija

y_w(vi,vj) = Mg V) A, (v)), ;Tja(vi,vj) —0and
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VeIV VL)), Vi(,v,) = 0 for

ijja\"i

VieVisv;) =

every (v;,v;)€E, and a€ A where V;»V;denote the

edge forallV;,V; € (L ,V .
Thus, the complement of a complete intuitionistic

fuzzy soft graph is a complete intuitionistic fuzzy soft graph.

Theorem 3.3

LetG,y = (Vo E, (A, 14,) (A, V,) (A, 1) (A,

1% U) be an intuitionistic fuzzy soft graph. Then G:’v’ 5 isan

£

isolated intuitionistic fuzzy soft graph if and only if G AV.E

is a complete intuitionistic fuzzy soft graph.

Proof
LetGy = (V,E (A 14) (A V) (A 1) (A V)

be an intuitionistic fuzzy soft graph.

The complement of a G;’V’E is defined as G:!V’E
i viv,))=0v,(v,v,)=0V
Vi,V ceVxV,acA.
Since
Mg VisV;) =t V) A 1, (V) — iy (Vi3 v5)
forall v, v, eVxV,aeA.
lLlija(VNVj):/uia(Vi)/\/’lia(vj)

forall v;,v; eVxV,aeA.

ViaWisv)) = Vi, ) vv, (v;) —v, (v, v))
forall v, v, eVxV,aeA.
VieWisv ) =v,,(v) vy, (v,)

forall v;,v, €V xV,a eA.
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lu_ija(vi’Vj):/uia(Vi)/\’ui“(vj)’
‘Tja(vi’vj)=viu VvV, ()

forall v, v, eVxV,aeA.

Hence G,

av.p 1s acomplete intuitionistic fuzzy soft graph.

Conversely,

Given GZ v g 18 a complete intuitionistic fuzzy soft graph.

yija(vi,vj) = ,uia(vi)/\luia(vj) ’
Vija(Vi,Vj)zvia(V,')Vviu(vj)
forall v;,v; eVxV,aeA.

Since
o V) = 1 D) A 1, (V) — 1, (0,0))
forall v, v, eVxV,aeA.

= Uy, (V) -y, ,,0,) Vv, €V XV, a €Al

/“lija(vi’vj) =0 forall v;,v; eVxV,aeA.

VieWisv;) = v, ) vv,(v,) v, (vi,v;)
forall v;,v; eVxV,aec A
=V, (vi,v,) v, (vi,v,)Vv,v,eVxV,acA.

V.

ija

(vi,vj) =0 forall v;, v, eVxV,acA.
My Viv)=0,v,, (v,v;)=0V v, v, eVxV,ac A

Hence, G: v g 1s an isolated intuitionistic fuzzy soft graph.
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IV.Conclusion

In this paper, basic definitions of intuitionistic fuzzy

soft graphs, complete and strong intuitionistic fuzzy soft

graphs are introduced. Also some results about strong

intuitionistic fuzzy soft graphs,complete intuitionistic fuzzy

soft graphs and isolated intuitionistic fuzzy soft graphs with

their complements construced. In future, the author proposed

to continue this result in regular intuitionistic fuzzy soft

graphs and interval-valued intuitionistic fuzzy soft graphs.
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