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Abstract

In this paper, the basic definitions of intuitionistic fuzzy soft graph, strong and complete
intuitionistic fuzzy soft graph are introduced. The notions of complement and p-complement of
intuitionistic fuzzy soft graph are introduced and also some of their properties are investigated.
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1.Introduction

In 1999, Soft set theory is applied to smooth of functions, game theory, operations
research, probability and measurement theory by Molodstov[1,2]. The notions of soft trees, soft
cycles, soft bridges, soft ctnodes and describe a various methods of construction of soft trees are
discussed by Akram and Nawaz [3].

The concept of soft set theory to solve imprecise problems in the field of engineering,
social science, economics, medical science and environment are discussed Molodstov [4] in
1999. Molodtsov [4,5] applied soft set theory to several directions. In recent times, a number of
researchers were more active doing research on soft set. Anas Al-Masarwah, Majdoleen Abu
Qamar [6] discussed about the complement of fuzzy soft graph and isolated fuzzy soft graph.
A.M.Shyla and T.M.Mathew Varkey [7] discussed strong and complete intuitionistic fuzzy soft
graph.

In this paper the author discussed about the p-complements of intuitionistic fuzzy soft graph.
2.PRELIMINARIES
Definition 2.1

A pair (F,A) is called fuzzy soft set over U, where F is a mapping given by F:A— FY ;
F" denotes the collection of all fuzzy subsets of U; Ac P.

Definition 2.2

Let G= (V,E) be a simple graph, V= {v;,v,..v,} (non-empty set), EcV xV, P
(parameter set) and A P.Also let

1. y, is a function defined on V by
u, A= FY (V) (FY(V)denotes collection of all fuzzy subsets in V)

ab> i, (a) = u, (say) ,ae A and u;, -V =>[01], v, > w,(v,)
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(A, 1) fuzzy soft vertex and
2. y; is a function defined on E by
A FY(V xV) (FY(V xV)denotes collection of all fuzzy subsets in E)
ar> 4;() = 4, (say) ,ae A and gy, 1V xV —>[01], (v;,v;) = 2, (v, V)
(A, ;) fuzzy soft edge.
Apair ((A, 1) (A, 1)) is called a fuzzy soft graph. If g, (v;, V) = w1, (Vi) A 24, (V) V
(vi,v;)eE andae A

Definition 2.3

A pair (F ,A) is called intuitionistic fuzzy soft set over U, where F is a mapping given
by the F:A— IFY ; IFY 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,..v,} (non-empty set), EcVxV, P
(parameter set) and A — P.Also let

1. u; is a membership function defined on V by
- A—1FY (V) (IFY(V)denotes collection of all intuitionistic fuzzy subsets in V)
ab> i, (a) = u, (say),ae A and y;, -V —>[01], v, > z,(v,)
(A, £;) Intuitionistic fuzzy soft vertex of membership function and
v, is a membership function defined on V by
v.: A= IFY (V) (IFY(V)denotes collection of all intuitionistic fuzzy subsets in V)
a v,(a) =v, (say),ae Aand v, :V —>[01], v, > v, (V)
(A,v,) Intuitionistic fuzzy soft vertex of membership function such that
0< 4, (Vi) +vy, (v;) <1, foreveryy, €V ,i=1,2,...nand ae A
2. p;; is a membership function defined on E by
- A—> IFY (V xV) (IFY (V xV)denotes collection of all intuitionistic fuzzy subsets in E)
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a> 1y (a) = py, (say),ae A and gy, 1V xV > [01], (Vi,v;) = gy, (Vi,V;)

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

Vi A— IFY (V xV) (IF"Y (V xV)denotes collection of all intuitionistic fuzzy subsets in E)
aP> v; (@) =vy, (say),ae A and vy, 1V xV —>[01], (v;,v;) = vy, (v;,v))

where ((A, ;) ,(A,v;;)) are intuitionistic fuzzy soft edge of membership and non-membership
function satisfying

Hija (Vi, V) <min{yg, (Vi) w1, (Vi)Y via (Vs v;) < max{vi, (vi),via (V)3 and
0< 5o (Vi V) +via (vinvy) <1,
0< , (ViyV)via (Vi V) <1, forevery (v;,v,) e E,i,j=1,2....nand ac A

Then G =(V,E, (A ), (A7), (A 1) (A, 7,)) is said to be Intuitionistic fuzzy soft graph
(IFSG) and this IFSG is denoted by G, ¢ .
Definition 2.5

Let G,, ¢ be an intuitionistic fuzzy soft graph. It is said to be strong intuitionistic fuzzy
soft graph if s, (v;,v;) = min{u, (v;), &, (v;)} and vy, (v;,v;) = max{v,, (v;),v;, (v;)} forevery
(vi,v;)eE,andae A
Definition 2.6

Let G,, ¢ be an intuitionistic fuzzy soft graph. It is said to be complete intuitionistic
fuzzy soft graph if sy, (v;,v;) = min{u, (v;), i, (v} and v, (vi,v;) = max{vi, (v;),vi, (v;)}
forevery (v;,v;) eV ,andae A

Definition 2.7
Let G, ¢ be an intuitionistic fuzzy soft graph. The complement of a G, ¢ is defined as

GA,v,E = (V:E’(A' ﬂi)' (A,Vi), (Anuij)f(A:Vij)) where

Ija(vi’vj) = /uia(vi)/\/uia(vj) */’lija(vilvj)

VWiV = v (V) Vv (v)) -y,

ija

(vi,v;)forallv,,v, eV,ae A.

Definition 2.8
If G,, e be an intuitionistic fuzzy soft graph. Gy, . is a y- complement of a G,, ¢ is

definedas Gave = V.E,(A ), (Avy), (A /Jij)#1 (A, Vij)#) where
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ﬂiﬁla (Vi-Vj) = :uia(vi)/\:uia(vj) —:uija(vi1vj)
Vi (Vi,V)) = via (V) v (vp) —via(vi,v;) forallv,v, eV,ae A.

3. Main results of IFSG
Theorem 3.1
If G,, ¢ be an intuitionistic fuzzy soft graph. Then G,, . is an isolated intuitionistic

fuzzy soft graph if and only if G, . isastrong intuitionistic fuzzy soft graph.

Proof
Given G, ¢ be an intuitionistic fuzzy soft graph. The complement of a G, ¢ is defined

by GA,v,E
Hia(Vi,V,) =0 v (v;,v;) =0 forall v;,v, eV xV,aeA.

Since

Hia(VioVy) = sy (V) A s (Vi) — g (Vi v) forall v vy eVixVi,ae A,

Hia (Vi V) = (V) A g (v)) forall v, v, eV xV,aeA.

ViaWi V) = via (V) Vv (v;) —via(vi,v,) forall vi,v, eV xV,aeA.

177

\Tja(vi,vj) = Vi (Vi) v v (v;) forall v,v; eV xV,aeA.

Hia Wi V) = (V) A (V) Via (V) = via(v) viva(v)) forall v, v, eV xV,ae A,

Hence G, ¢ is astrong intuitionistic fuzzy soft graph.

Conversely,

Given G, ¢ Isastrong intuitionistic fuzzy soft graph.
Hia Wi V) = (V) A (V) S Vi (V) = via(v) viva(v)) forall v, v, eV xV,ae A,
Since
Hia (Vi V) = (V) A iy (V) — g, (Vi V;) forall vi,v, eV xV,aeA.
=ty (V) V) — gt (v, V) forall vi,v, eV xV,aeA.

Hija (V5 V) =0 for all Vi,V; eV xV,aeA.
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ViaWi Vi) = Via (V) v v (v,) —via (v,,v;) forall vi,v, eV xV,aeA.

=V, (Vi) V,) v (v;,v;) forall v,,v, eV xV,aeA.

Via (Vi,v;) =0forall v;,v; eV xV,ac A,
i (Vi,v;) =0and vy, (v;,v;) =0forall v;,v; eV xV,aecA.
Hence, G,, ¢ is an isolated intuitionistic fuzzy soft graph.

Theorem 3.2
If Guve =V, E,(A 1), (Av;), (A ;) (A v;)) be an intuitionistic fuzzy soft graph.

Then Gy, ¢ is an isolated intuitionistic fuzzy soft graph if and only if G,, . is a strong

intuitionistic fuzzy soft graph.
Proof
Given G,y e =V, E,(A 15), (Av;), (A ;) .(Av;)) be an intuitionistic fuzzy soft

graph. The p-complement of G,, ¢ is denoted by Gy, . Let G,, . =(V,E,(A 1), (Av;),
(A, ;) ,(A,v;;) ) be an strong intuitionistic fuzzy soft graph. If
Higa (Vi o V) = i, (Vi) A i (Vi) and vy, (v, V) =via (Vi) vivia (vi) V(v;,v;) € E and ae A

otherwise
Hija (Vis V) =0and vy, (vi,v;) =0

By the definition of p-complement and from equations (1) and (2)
tin (vi,v;) =oand v (vi,v;) =0 V(v;,v;)eE andae A
Hence, G, ¢ is an isolated intuitionistic fuzzy soft graph.

Conversely,

Assume G, ¢ is an isolated intuitionistic fuzzy soft graph.
For a membership function

= iy (v,v;) =0 V(v;,v;)eE andae A

= uly (V) =0 V(v;,v;)ep and (v;,v,) g u” acA

irVj irVij
From the definition if (V;,V;) € &

,Uifa (Viij) = :uia(vi)/\:uia(vj) —,Uija(Vian)
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Since
Hi (VinVj) =0
0= tin(Vi) At (V) — i, (vi,V;) V(v,v;)eE andae A
tija (Vi V) = i, (Vi) A, (V) Y (v;,v;) € E andae A

For a non-membership function

= Vi?a (Viivj) =0 V(Vi,Vj)E E andae A
= vl (vi,v;) =0 V(v;,v)) ev and (v,,v,)gv’ aeA

From the definition if (V;,V;) v’
Via (ViaVy) = via (V) vvia (Vi) —via (vivy)
Since
Via (Vi,vj) =0
= 0= V() Vvvia(v;) —via(vi,v;) V(v,v;)eE andae A
= Via(Viy V) =via (V) vvi (v;) V(v;,v;) e E andae A
Therefore,
e (Vi V) = i (V) A g (Vi) and vy, (v, V) = v (V) vivi (V) V(v;,v;) € E andae A
Hence,
Gave = V. E (A 14), (Avy), (A 1) (A vy;) ) be an strong intuitionistic fuzzy soft graph.

Theorem 3.3

If Guve =V, E,(A 1), (Av;), (A x;) (A vy)) be an intuitionistic fuzzy soft graph.
Then Gy, ¢ is an isolated intuitionistic fuzzy soft graph if and only if G,, . is a complete
intuitionistic fuzzy soft graph.
Proof

Given G,y e =V, E.(A 15), (Av;), (A ;) .(Av;)) be an intuitionistic fuzzy soft

graph. The p-complement of G,, . is denoted by Gy, .. Let G,, . =(V,E (A 1), (Av;),

(A, ;) ,(A,v;;) ) be an strong intuitionistic fuzzy soft graph. If

ij

Page | 694
Research Guru: Online Journal of Multidisciplinary Subjects (Peer Reviewed)



Research Guru: Volume-12, Issue-2, September-2018 (ISSN:2349-266X)

Higa (Vi s V) = i, (Vi) A i (Vi) and vy, (v, V) =via (Vi) vivia (vi) V(v;,v;) € E and ae A
otherwise
Hija (Vi, V) =0and vy, (vi,v;) =0

By the definition of p-complement and from equations (1) and (2)
tin (vi,v;) =o0and v, (v,v;) =0 V(v;,v;)eE andae A
Hence, G, ¢ is an isolated intuitionistic fuzzy soft graph.
Conversely,
Assume Gy, ¢ is an isolated intuitionistic fuzzy soft graph.
For a membership function
= iy (vi,v;) =0 V(v;,v;)eE andae A
= ufy (vi,vy) =0 V(v,v))en and (v;,v,) g 4 acA
From the definition if (V;,V;) € ¢”
pty V) = g () A (V) — e (V)
Since
Hi (VinVy) =0
0= i (Vi) A (V) — (Vi V) V(v;,v;) €E andae A
e (Vi V) = i, (Vi) A, (V) Y (v;,v;) e E andae A

For a non-membership function

= vie (vi,v;) =0 V(v;,v;) €E andae A
= Vi’}la (V|1V]) :0 V(Vi,Vj)EV* and (VI,VJ)gv* aEA

From the definition if (V;,V;) e v’
Via (Vi’vj) = Via(Vi)VVia(Vj) *Vija(vilvj)

Since
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Vi (Vi1vj) =0

ija

= 0= Vi(V)) vV (v;) —via(vi,v;) V(v;,v;)eE andae A
= Via Vi, V) =via (V) vivi (v;) V(v;,v;) e E andae A
Therefore,

Mija (Vi V) = i (Vi) A i (Vi) and vy, (v, vy) =via (Vi) vivi (Vi) V(v v;) € E andae A

Hence,

Guve = VLE (A 1), (Avy), (A, 1) (A, v;;) ) be an complete intuitionistic fuzzy soft graph.

Conclusion

In this paper, the definitions of intuitionistic fuzzy soft graphs, complete and strong

intuitionistic fuzzy soft graphs are discussed. Also studied about their p-complement. In future,
the author proposed to continue this result in interval-valued intuitionistic fuzzy soft graphs and
self-complementary intuitionistic fuzzy soft graphs.
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