Available online at http://scik.org
J. Math. Comput. Sci. 6 (2016), No. 4, 668-681

ISSN: 1927-5307

AN ELEMENTARY INTRODUCTION TO INTUITIONISTIC FUZZY SOFT

GRAPH
P. SUNITHA

P.G.Department of Mathematics, Arignar Anna Government Arts College, Musiri, Tamilnadu, India

Copyright © 2016 P. Sunitha. This is an open access article distributed under the Creative Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract: Many fields deal with uncertain data. Classical mathematical tools are unable to solve uncertain data in
many situations. There are several theories viz. theory of probability, theory of evidence, fuzzy set, intuitionistic
fuzzy set, vague set for dealing uncertainties but they have their own difficulties. The reason for difficulties is
inadequacy of parameterization tools of the theories. The concept of fuzzy soft set theory is one of the recent topics
developed for dealing the uncertainties. The parameterization tools of soft set theory enhances the flexibility of its
application. In this paper we introduce the concept of intuitionistic fuzzy soft graph, strong intuitionistic fuzzy soft
graph, union and intersection of intuitionistic fuzzy soft graph.
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I. INTRODUCTION

The concept of fuzzy soft set theory was developed to deal with uncertainties in real life
situation. A number of real life problems in engineering, medical sciences etc., involves
imprecise data and their solution involves the application of principles based on uncertainty and
imprecision. Such uncertainties can be dealt with fuzzy set theory developed by Zadeh[29] and
soft set theory introduced by Molodstov[16]. The operations of soft sets was developed by Maji
et al[14]. The theoretical study of soft sets has been studied in detail by Ali et al[2], Cagman &
Enginoglu [6][7], Cagman et al [8][9], Herawan & Deris[11], Kovkov et al[12], Maji et
al[13][15], Molodtsov [17][18], Molodtsov et al [19], Pei & Miao [22], Yang [28], Xiao et al
[25][26], Xu et al [27].
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Rosenfield[24] introduced the concept of fuzzy graph. The notion of intuitionistic fuzzy set
as a generalization of fuzzy set was introduced by Atanassov[3] which had a wider application in
many fields. Later the concept of intuitionistic fuzzy graph was persuaded by Atanassov[4].
Akram et al[20] has introduced the concept of strong intuitionistic fuzzy graph, intuitionistic
fuzzy hypergraph and intuitionistic fuzzy trees. Thambakara and George[23] discussed the
notion of soft graph. Akram et al[21] extended their work in the field of fuzzy soft graph.
Samanta et al[5] has also introduced fuzzy soft graph and their operations using the notion of
fuzzy soft set in fuzzy graph. In this paper, we introduce the basic notion of intuitionistic fuzzy

soft graph and their certain operations.

1. PRELIMINARIES

Definition 2.1[1]: Let U be an initial universe set and E be the set of parameters. Let P(U)
denotes the power set of U. A pair (F, E) is called a soft set over U where F is a mapping given
by F: E - P(U).

Definition 2.2 [15]: Let U be an initial universe set and E be the set of parameters. Let A c E. A
pair (F, A) is called fuzzy soft set over U where F is a mapping givenby F : A — IY, where 1Y
denotes the collection of all fuzzy subsets of U.
Definition 2.3 [10]: Let U be an initial universe set and E be the set of parameters. Let IFU
denotes the collection of all intuitionistic fuzzy subsets of U. Let A c E. A pair (F, A) is called
intuitionistic fuzzy soft set over U, where F is a mapping givenby F : 4 — [FY.
Definition 2.4 [10]: Intersection of two intuitionistic fuzzy soft sets (F,A) and (G, B) over a
common universe U is the intuitionistic fuzzy soft set (H, C) where C = AN B and Ve € C,
H(e) = F(e) N G(e). We write(F,A) A (G,B) = (H,C).
Definition 2.5 [10]: Union of two intuitionistic fuzzy soft sets (F,A) and (G, B) over a
common universe U is the intuitionistic fuzzy soft set (H, C) where C = AU B and Ve € C,
H(e) = F(e),ife€ A—-B

=G(e),ifee B—-A

=F(e)uG(e),ifee ANB
We write (F,A) U (G,B) = (H,0).
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Definition 2.6 [10]: For two intuitionistic fuzzy soft sets (F, A) and (G, B) over acommon
universe U, we say that (F, A) is an intuitionistic fuzzy soft subset of (G,B) if

0] A c B and

(i) Ve € A,F(e) is an intuitionistic fuzzy subset of G (e).
We write (F,A) € (G,B).

Definition 2.7 [24]: A fuzzy graph G = (o, 1) is a pair of functionso : V — [0,1] and u :
VxV — [0,1], where for all u,v ECIV, we have u(u,v) < o(u) Aa(v).

Definition 2.8 [4]: An Intuitionistic fuzzy graph is of the form G =< V,E > where
)V ={v1,v2,...,vn}suchthat u;: V - [0,1]and y;:V — [0,1] denote the degree of
membership and non-membership of the element v; EV, respectively, and 0 < p; (vi) +
y1 (vi) < 1foreveryvi€V,(i = 1,2,.......1n),
(i) E < V xV where u,: VxV — [0,1] and y,: VxV — [0,1] are such that

Hp (i, vj) < min [u(vi), p1 (v)] and y, (vi,vj) < max [y, (vi),y1(v)) ]
and 0 < u, (vi,vj) + v, (vi,vj) < 1forevery (vi,vj)€E,(i,j = 1,2,.......n)

Definition 2.9 [20]: An intuitionistic fuzzy graph G = (4, B) is called strong intuitionistic
fuzzy graph if

us(x,y) = min((ua(x), (ua(»)) and yz(x,y) = min((ya(x), xa(»))Vxy € B.

Definition 2.10 [21]: The order of a fuzzy soft graph is

0rd(6) =Y. (Z ﬁ<el-)(a)>

e;EA \a€eV

Definition 2.11 [21]:The size of a fuzzy soft graph is

siz(6) = Y. <Z k(ei)(ab)>

e,EA \ab€EE
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Definition 2.12 [21]: A fuzzy soft graph G is a strong fuzzy soft graph if H(e) is a strong fuzzy
soft graph for all e € A. That s,

K(e)(ab) = min{F(e)(a),F(e)(b)}Vab € E

Definition 2.13 [21]: A fuzzy soft graph G is a complete fuzzy soft graph if H(e) is a complete
fuzzy soft graph for all e € A. That is,

K(e)(ab) = min{F(e)(a),F(e)(b)}Va,b €V
I11. MAIN RESULTS

Definition 3.1: An intuitionistic fuzzy soft graph G = (G*, £, ,, K, 1, A) is such that
(i) G* = (V,E) is asimple graph
(i)  Ais anonempty set of parameters
(iiiy  (F,,,A) is aintuitionistic fuzzy soft set over V
(iv) (K, A) is aintuitionistic fuzzy soft set over E
v) (£, K,.) isaintuitionistic fuzzy (sub)graph of G* for all a € A. That is
K,(a)(xy) < min{Ff,(a)(x), f,(a)(y)} and
K.(a)(xy) < max{F,(a)(x), E,(@)(y)}Va € A; x,y €V
The intuitionistic fuzzy soft graph (£, , (@), K, ;(a)) is denoted by Hg 5(a).
Example 3.1:
Consider a simple graph G* = (V,E) 5V = {ay,a,,a3} and E = {a,a,,a,a3,a,as}
Let A = {eq, e5, e3} be a parameter set and (FW,A) be a intuitionistic fuzzy soft set over V with
intuitionistic fuzzy approximate function 7,,, : A —» IFV
Consider £, (e;) = {a1/(0.2,0.7), a;/(0.6,0.3), a5/(0.8,0.2)}
F,,(e;) ={a;/(0.1,0.9),a,/(0.3,0.7),a3/(0.7,0.3)}
F,,(e3) ={a;/(0.4,0.5),a,/(0.5,0.4),a3/(0.9,0.1)}
Let (K,, A) be a intuitionistic fuzzy soft set over E with
IA('p,T(el) = {a,a,/(0.1,0.7),a,a5/(0.5,0.2),a,a5/(0.1,0.7)}
Km(ez) = {a,a,/(0.1,0.8),a,a5/(0.2,0.6),a,a5/(0.1,0.8)}
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K,.(e3) = {a1a,/(0.4,0.5),a,a3/(0.4,0.3), a;a5/(0.3,0.4)}
Thus A 5(e1) = (Fuy(e1), Kpelen)), Aps(e2) = (Fuy(e2), Rpe(ez)), Hg s(es) =

(Fu,y(e3), T(e3)) are intuitionistic fuzzy soft subgraph and ¢ = (G*, £, K, ., A) is a

intuitionistic fuzzy soft graph.

Definition 3.2: The order of a intuitionistic fuzzy soft graph is

0rd(6) = > | Y Fuyled@

€i€A \ gev
Example 3.2:
Consider a simple graph G* = (V,E) 5V ={ay,a,,a3,a4,as}and E =
{a,a,,a5a5,a304,a4a5, asay, ayas}
Let A = {eq, e3, e5} be a parameter set and ( M,A) be a intuitionistic fuzzy soft set over V with
intuitionistic fuzzy approximate function Iim, : A > IFY
Consider £, , (e;) = {a;/(0.5,0.4),a,/(0.7,0.3),a3/(0,0.9), a4 /(0,0.8) , as/(0.4,0.6)}
v (e3) = {a;/(0,0.9),a,/(0.9,0.1), a3/(0.8,0.2), a,/(0.6,0.3) , as/(0,0.9)}
F.,(es) = {a;/(0.1,0.9),a,/(0.5,0.4),a5/(0,0.9),a,/(0.7,0.3),,a5/(0.8,0.1)}

Let (K,, A) be a intuitionistic fuzzy soft set over E with
K, (e1)
={a,a,/(0.4,0.4),a,a5/(0,0.8),a3a,/(0,0.8),a,as/(0,0.7),asa,/(0.3,0.5),a,as/(0.4,0.5)}

Kp,‘r(eS)

= {a,a,/(0,0.8),a,a3/(0.6,0.2),aza,/(0.5,0.2),asas/(0,0.8), asa,/(0,0.8), a,as/(0,0.8)}
Rp,‘r(eS)

={a,a,/(0.1,0.8),a,a3/(0,0.9),a3a,/(0,0.8), a,as/(0.6,0.2),asa,/(0.1,0.8),a,as/(0.4,0.4)}

Hence

0rd(@) = > (Fuyled(@) + Ey(e)@) + By (e (as) + Fuy(e)(a) + (e (as)

eq,e3,e3€A

=(6.0,8.0)
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Definition 3.3: The size of a intuitionistic fuzzy soft graph is

5i2(6) = Y | D Kyelen(ab)

€i€A \ gpeE
Example 3.3:

Considering the above example we determine the size of the graph as

Siz(ﬁ) = z (Ep,r(ei)(alaz) + Kp,‘r(ei)(aZQS) + Kp,r(ei)(a3a4) + Ep,r(ei)(aélaS)
61,92,63614
+ K, (e (asay) + K, (e (a205))
=(3.6,11.2)
Definition 3.4: A intuitionistic fuzzy soft graph Gis a strong intuitionistic fuzzy soft graph if

Hp s(e) is a strong intuitionistic fuzzy soft graph Ve € 4 i.e,,
K, (e)(ab) = min (F,(e)(a), Fu(e)(1))

R.(e)(ab) = max (F'y(e)(a),ﬁy(e)(b)) v(a,b) € E
Example 3.4:
Consider asimple graph G* = (V,E) 5V = {ay,a;,,a5,a,} and E = {a,a,,a,a;,a3a,,a,a,}

Let A = {e,, e,} be a parameter set and (FL A) be a intuitionistic fuzzy soft set over VV with

Y’

intuitionistic fuzzy approximate function F,, : A - IFV

wy
F,y(e1) ={a;/(0.5,0.4),a,/(0.3,0.7),a3/(0.2,0.8),a,/(0.9,0)}
F,,(e;) ={a,/(0.7,0.3),a,/(0.5,0.4),a3/(0.1,0.9),a,/(0.8,0.2)}
Let (K, ., A) be a intuitionistic fuzzy soft set over E such that
I'(Vp,r(el) = {a,a,/(0.3,0.7),a,a5/(0.2,0.8),asa,/(0.2,0.8),a,a,/(0.5,0.4)}
Hpjt(ez) ={a,a,/(0.5,0.4),a,a5/(0.1,0.9),a3a,/(0.1,0.9),a,a,/(0.7,0.3)}
Here Hp 5(e;) = (El,y(el),ﬁplf(el)), Hg 5(ey) = (F#,y(ez),ﬁplf(ez)) are strong intuitionistic
fuzzy soft graph.

Definition 3.5: A intuitionistic fuzzy soft graph Gis a complete intuitionistic fuzzy soft graph if

Hﬁjg(é) isa complete intuitionistic fuzzy soft graph Ve € A i.e.,
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K, (e)(ab) = min (Ey(e)(a), F,(e)(b))
K. (e)(ab) = max (F’y(e)(a),ﬁy(e)(b)) Va,b eV
Example 3.5:
Consider a simple graph G* = (V,E) 5V = {ay,a,,a5,a,}and E =
{a1a,,a5a5,a3a4, 0404, a1a3,a,0,}

Let A = {e,, e,} be a parameter set and (ﬁ A) be a intuitionistic fuzzy soft set over VV with

Y
intuitionistic fuzzy approximate function F;W : A > IFV
E,,(e)) = {a;,/(0.5,04),a,/(0.3,0.7),a3/(0.2,0.8), a,/(0.9,0.1)}

E,, (&) = {a,/(0.4,0.5),a,/(0.3,0.7),a3/(0.2,0.7), as/(0.7,0.3)}
Then (K, ., A) be a intuitionistic fuzzy soft set over E such that
Rp(e)
={a,a,/(0.3,0.7),a,a5/(0.2,0.8),a3a,/(0.2,0.8),a,a,/(0.5,0.4),a,a3/(0.2,0.8),a,a,/(0.3,0.7)}
Ky(e5) =
{a,a,/(0.3,0.7),a,a5/(0.2,0.7),asa,/(0.2,0.7),asa,/(0.4,0.5),a,a3/(0.2,0.7),a,a,/(0.3,0.7) }.
Here Hp 5(e;) = (E,y(e1),kp,r(€1)), Hgs(ey) = (ﬁu,y(ez)'kp,‘[(ez)) are complete intuitionistic
fuzzy soft graph.
Definition 3.6: LetV;,V, cV ,E{,E, € E and A, B are the subsets of the parameter set. Then

the union of two intuitionistic fuzzy soft graph G}, = (El,y(ei),kl},r(ei)) and G, =
(?#%y(ei),l?ﬁ,f(ei)) is defined to be G2y, = (E?Y(ei)ﬁ,ir(ei)) wheree; EC = AU
B,V3 = V]_ V) Vz and

(B @), B (o)) = (FHe)(x), Fi(e)(x))) Ve € A\B and x; € Vy \ V,

= (0,1)Ve € A\ Band x; E V, \ V;

(?ul(e)(xi), AFyl(e)(xi)) Ve € A\Band x; eV, NV,
= (Ef(e)(xi), Fyz(e)(xi)) Ve € B\Aand x; €V, \ V;
=(0,1)Ve e B\ Aandx; €V, NV,

= (?#Z(e)(xi), F? (e)(xi)) Ve € B\Aand x; EV, NV,



675 P. SUNITHA

= (max (Fi @), F2(e)(x)) min (F(e)(xy), F? (e)(xi))) Ve € ANB,x; €V, NV,
= (Fie)(x), F(e)(x)) Ve € ANB,x; € Vi \ V,
= (F2(e)(x), F(e)(x))Ve € AN B x; € V,\ Vs
and (T(g (e)(x;, x;), T(E(e)(xi,xj)) = (R,}(e)(xi,xj), T(Tl(e)(xl-,xj))
if e € A\B and (x;,x;) € (V;XVy) \ (VoXV,)
= (0,1)Ve € A\ B and (x;,x;) € (V,XV,) \ (V,XV;)

(T{;}(e)(xi,xj), R}(e)(xi,xj)) if e € A\B and (x;,x;) € (V;XV;) n (V,XV,)

(R,f(e)(xi,xj), T(Tz(e)(xi,xj)) if e € B\Aand (x;,x;) € (V,XV,) \ (V1XV;)
= (0,1)Ve € B\A and (x;,x;) € (V;XV}) \ (V,XV,)

= (R,f(e)(xi,xj), T(Tz(e)(xi,xj)) if e € B\Aand (x;,x;) € (V,XV;) n (V,XV3)

= (max (T(l}(e)(xi,xj), T{pz(e)(xl-,xj)),min (T{Tl(e)(xi,xj), T{Tz(e)(xi,xj)» if e
€ AN B, (x;,x;) € (ViXVy) n (Vo XV5)
= (Rg(e)(xi,xj), T(Tl(e)(xi,xj)) if e€e AnBand (x;, %) € (V;XVy) \ (V,XV3,)

= (K2(e)(xx), K2(e)(x1%;)) if e € AN B and (x;,%7) € (VoXV5) \ (V1XVy)
Example 3.6:
Consider a simple graph G* = (V,E) 5V = {ay,a,,a3,a4,as,ag} and E =
{a1a;, 0205, aza4, azas, asag}
Let A = {e;,e,,e3} and B = {e,, e3, e,} be the subsets of the parameter set and V; =
{ay,a,,a35,a,} cVandV, ={a,,a,,as,as} < V; E; = {a,a,,a,a;,aza,}, E, =
{a,ay, ayas,asa6} . (EL,, A), (EZ, B) be aintuitionistic fuzzy soft set over V with
intuitionistic fuzzy approximate function F, : A - IF"rand EZ,: B » IF"
El, (e1) ={a,/(0.1,0.8),a,/(0.5,0.4),a5/(0.8,0.2),a,/(0.2,0.7)}
EL (e;) ={a,/(0.8,0.1),a,/(0.2,0.8),a3/(0.3,0.6),a,/(0.9,0.1)}
’Ful,y(e3) = {a,/(0.3,0.6),a,/(0.7,0.2),a5/(0.7,0.2),a,/(0,0.6)}
and
T2, (e;) = {a1/(0.2,0.7), a;/(0.3,0.6),a3/(0.8,0.1),a,/(0.7,0.3)}
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E2,(e3) = {a,/(0.6,0.3),a,/(0.4,0.6),a3/(0.5,0.4),a,/(0,0.7)}
E2,(eq) = {a1/(0,0.6),a,/(0.7,0.2),a3/(0.5,0.4), a, /(0.4,0.6)}
Then (kvl},f(el),A) and (K,ﬁr(ez), B) are intuitionistic fuzzy soft set over E such that
E[},T(el) = {a,a,/(0.1,0.7),a,a5/(0.4,0.4),asa,/(0.1,0.6)}
K!}'T(ez) = {a,a,/(0.2,0.8),a,a5/(0.2,0.7),asa,/(0.2,0.5)}
K;.(e3) = {a;a,/(0.2,0.6), a,a3/(0.5,0.2), aza,/(0,0.6)}
and
KZ?.(e;) = {a;a,/(0.2,0.5),a,a5/(0.2,0.7), asas/(0.6,0.2)}
K?.(e3) = {a;a,/(0.4,0.6), aas/(0.3,0.5),asas/(0,0.7)}
K?.(ey) = {a,a,/(0,0.6),a,a5/(0.4,0.3), asas/(0.3,0.5)}
Then the union of two intuitionistic fuzzy soft graph is G2, = (Eij(ei),l?gt(ei)) such that
F3,(e1) ={a,/(0.1,0.8),a,/(0.5,0.4),a3/(0.8,0.2),a,/(0.2,0.7) ,a5/(0,1), as/(0,1)}
E3,(e;) ={a,/(0.8,0.1),a,/(0.3,0.6),a5/(0.3,0.6),a,/(0.9,0.1), a5 /(0.8,0), as/(0.7,0.3)}
E2,(e3) = {a1/(0.6,0.3),a,/(0.7,0.2),a3/(0.7,0.2), a,/(0,0.6) , as/(0.5,0.4), as /(0,0.7)}
F3,(ey) ={a1/(0,0.6),a,/(0.7,0.2),a3/(0,1),a,/(0,1),,as/(0.5,0.4), as/(0.4,0.6)}
and K, ;(e;) = {a,a,/(0.1,0.7), aya3/(0.4,0.4), aza,/(0.1,0.6), aas/(0,1), asas/(0,1)}
Hm(ez) ={a,a,/(0.2,0.7),a,a5/(0.2,0.7),asa,/(0.2,0.5),a,as/(0.2,0.5), asas /(0.6,0.2) }
K,.(e3) = {a1a,/(0.4,0.6),a,a5/(0.5,0.2), aza,/(0,0.6), aas/(0.3,0.5), asas/(0,0.7)}
K,.(es) = {a1a,/(0,0.6), aa3/(0,1),aza,/(0,1), azas/(0.4,0.3), asas/(0.3,0.5)}
Definition 3.7: LetV,,V, cV ,E{,E, € E and A, B are the subsets of the parameter set. Then
the intersection of two intuitionistic fuzzy soft graph G, = (’Fu{y(ei),ﬁl}lr(ei)) and Ggy, =
(B2, (e, KZ.(ep)) is defined tobe G2y, = (T3, (e), Kio(e))) where e, € C = AN B,V; =

Vi n vy and (2 (e)(x), F(e)(x)) =

(min (B2 @)@, F2(e)(x)) max (FH(e)(x), ’FVZ(e)(xi))) Ve €C x; €V,
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(T(g (@)(x;, xj), K2(e)(x;, xj))
= (min (T([}(e)(xi,xj), Rg(e)(xi,xj)),max (T(Tl(e)(xi,xj), T(Tz(e)(xi,xj))) Ve € C,
(xl-,xj) A
Example 3.7:
Consider a simple graph G* = (V,E) 5V = {ay,a,,a3,a,}and E =
{ai1a,,a1a5,a5a5,a504, a30,}
Let A = {e;,e,} and B = {e,, e3} be the subsets of the parameter set and V; = {a;,a,,a3} c V
andV, = {a,,as,a,} € V; E; = {a,a,,a,a3,a,a3}, E, = {a,a3,a,a4, aza,}
.(EL,,A),(FZ, B) be aintuitionistic fuzzy soft set over V with intuitionistic fuzzy approximate
function E}, : A - IF"rand FZ2,: B —» IF"
El, (ey) ={a,/(0.2,0.8),a,/(0.4,0.5),a3/(0.6,0.3)}
El, (ey) ={a,/(0.3,0.6),a,/(0.9,0.1),a5/(0.6,0.4)}
and F2,(e;) = {a,/(0.3,0.7),a3/(0.5,0.4), a,/(0.4,0.5)}
F2,(ey) = {a,/(0.1,0.9),a3/(0.4,0.5),a,/(0.7,0.2)}
Then (K} . (e;),4) and (K2, (e,), B) are intuitionistic fuzzy soft set over E such that
R1.(ey) = {a1a,/(0.2,0.8),a,a3/(0.2,0.7), aza;/(0.4,0.5)}
K3 (ey) = {a;a,/(0.3,0.6),a,a3/(0.2,0.5),a,a3/(0.5,0.3)}
and
K?.(e2) = {a2a3/(0.3,0.7),a,a,/(0.2,0.6), aza,/(0.4,0.4)}
KZ2.(e3) = {aya3/(0.1,0.8),a,a,/(0.1,0.8), aza,/(0.3,0.4)}
Then the intersection of two intuitionistic fuzzy soft graph is G2, = (?M?y(ei), Kgf(ei)) such
that
F3,(ey) ={ay/(0.3,0.7),a3/(0.5,0.4)}
K3.(e;) = {aya3/(0.3,0.7)}
Proposition 3.1:
Let G2y, be the union of the intuitionistic fuzzy soft graph Gz, and G3y,. Then G¢,, =

Gay, U GZy, isaintuitionistic fuzzy soft graph.
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Proof:

If e € A\B and (x;,x;) € (V,XV,) \ (VoXV,) or (x;,x;) € (V,XV;) n (V,XV,) then by
definition(3.6) it follows that (T(g(e)(xi,xj), ks(e)(xi,xj)) = (T(,}(e)(xi,xj), ’Rg(e)(xi,xj))
< (min (E2() 0o, B (1)) max (FA @), B (%))
= (min (2@, B (@)(x)) ymax (B @), F ()

If e € A\ Band (x;,x;) € (V,XV,) \ (V1XV;) then we know that
(%3 (e) (2 %), K2 () (x1%7)) = (0,1)
< (mm (B2 @@, Ei@)(x) ) max (Ei @) @), K (e)(xj)))
Similarly if e € B\A and (x;,x;) € (Vo,XV,) \ (V,XVy) or (x;,%;) € (V1 XVy) N (V,XV;,) then
(%3 @) (2 1), K@) (x137)) = (KE(e) (20 %), RE()(x1,%;) )
< (mm (B2 @@, F2@)(x) ) max (Fi @) @), K (e)(xj)))
Now let us consider the case when e € A N B and (x;,x;) € (V,XV;) N (Vo XV5)
(%3 (e) (2 %), K3 (x%7))
_ <max (R2(0)(xix), K2(@)(xi %)) min ( K2() (xix,), K2 (e)(xl-,xj))>
< [max (min (FL @&, FL@(x)) min (F2(e)(x), B2 (e)(xj))) ,
min (max (B (), () (3)) max (B @G, B ()(x) )b
< tmax (min (B () (), F()@)), min (B () (x), F2)(5)))
min (max (B (), B (@) max (FH)(x), F()(x) )b
< {min (max (FH @)@, F2@ () max (FHe) (%), F? (e)(xj))) ,
max (min (B (), B (@ @) min (B () (), F()(x))
= (min (2@, B (@) () max (B ), F ()
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Similarly we can prove that if e € AN B and (x;,x;) € (V,XV;) \ (VoXV,) or (x;,x;) €
Vo XV) \ (V1XVy)

(7{3 (e)(x1,x;), T(E(e)(xi,xj))

< (min (Ef (e)(x), E} (e)(xj)) , max (77],3 (e)(x), F} (e)(xj))>

Hence G2y, = Giy, U G3y, is aintuitionistic fuzzy soft graph.
Proposition 3.2:
If G2y, is the union of two intuitionistic fuzzy soft graph G, and G3,, then
both G4y, and G§, are intuitionistic fuzzy soft subgraph of G2, .
Proposition 3.3:
Let G2, be the intersection of the intuitionistic fuzzy soft graph Giy, and G§y,. Then G2, =
Giy, 0 Gy, is aintuitionistic fuzzy soft graph.
Proof:

Let x;,x; € V3 and e € C. Then we have (K3 (e)(x; %), K3 (e)(x:,%;) )
(min (K3 0) (), K3 @) %)) max (K@) (%), K@) ()
< {min <min (Ei @), Ere)(x;)) min (F(e)(xy), Ez(e)(x,-))) :
max (max (B @), T @) ) max (F @0, B () (x)) )}
= tmin (min (B ()G, T2 @), min (T (), F2)(x))),
max (max (FH(e) (), T (@) (). max (B @) (x), F (@) () )3
= (mm (B2 @@, B @) () max (B (@) (), (e)(xj)))

Hence G2y, = Giy, N G3y, isaintuitionistic fuzzy soft graph.
Proposition 3.4:
If G2y, is the intersection of two intuitionistic fuzzy soft graph G4y, and G, then G2, isa

intuitionistic fuzzy soft subgraph of both Gz, and G3, .
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IV. CONCLUSION

The basic notions of intuitionistic fuzzy soft graph, order, size, strong intuitionistic fuzzy soft
graph,union and intersection of them has been explained with illustration which has wider
application in the field of engineering and medicine. Using this concept we can extend our work

in determining regular intuitionistic fuzzy soft graph.
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