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1. Introduction

Molodtsov [13] introduced the concept of soft $etttcan be seen as a new mathematical
theory for dealing with uncertainties. Molodtsowphlgd this theory to several directions
[13, 14, 15] and then formulated the notions oft 8afmber, Soft derivative, Soft integral,
etc. in [16]. The soft set theory has been appliechany different fields with greatness.
Maiji [11] worked on theoretical study of soft setgletail. The algebraic structure of soft
set theory dealing with uncertainties has also b&adied in more detail. Aktas and
Cagman [2] introduced definition of soft groupsgdaterived their basic properties. The
most appreciate theory to deal with uncertaintehé theory of fuzzy sets, developed by
Zadeh [22] in 1965. But it has an inherent difftgub set the membership function in each
particular cases. The generalization of Zadeh’gyfiget called intuitionistic fuzzy set was
introduced by Atanassov [4] which is characteribyda membership function and a
non-membership function. In Zadeh’s fuzzy set, gt of membership degree and non-
membership degree is equal to one. In Atanassowtistionistic fuzzy set the sum of
membership degree and non- membership degree dbegeed one.

Maiji et al. [9] presented the concept of fuzzy sefis by embedding ideas of fuzzy
set in [22]. In fact the notion of fuzzy soft setiore generalized than that of fuzzy set and
soft set. There after many papers devoted to fuzhg concept of soft set theory which
leads to a series of mathematical models suchzay &oft set [1,9,17], generalized fuzzy
soft set [13, 21], possibility fuzzy soft set [3jchso on. There after Maji and his coauthor
[10] introduced the notion of intuitionistic fuzapft set which is based on a combination
of intuitionistic fuzzy sets and soft set modelsd athey studied the properties of
intuitionistic fuzzy soft set.
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In 1736, Euler first introduced the concept of ¢rémeory. The theory of graph is
extremely useful tool for solving combinatorial plems in different areas such as
geometry, algebra, number theory, topology, opamatiesearch, optimization and
computer science, etc.. The first definition offygraphs was proposed by Kaffmann [8]
in 1973, from Zadeh's fuzzy relations [22]. But Rofeld [19] introduced another
elaborated definition including fuzzy vertex and4y edges and several fuzzy analogs of
graph theoretic concepts. The first definition mtitionistic fuzzy graph was introduced
by Atanassov [5] in1999. Karunambigai and Parvd#jyintroduced intuitionistic fuzzy
graph as a special case of Atanassov’s intuitimrfistzy graph. Soft graph was introduced
by Thumbakara and George [18]. In 2015, Mohinta Saghanta [20] introduced the
concept of fuzzy soft graph.

In this paper, our aim is to introduce the notioh@tuitionistic fuzzy soft graph,
strong intuitionistic fuzzy soft graph, completévitionistic fuzzy soft graph. Also studied
about union of two intuitionistic fuzzy soft grand proved that the collection of
intuitionistic fuzzy soft graph is closed underitinunion.

2. Preliminaries
Definition 2.1. Afuzzy set of a base sét={v,,v,,...,V,} (non-empty set) is specified by

its membership functiow ; where :V - [0,1] assigning to eachv, [V , the degree
or grade to whichV [ g.

Definition 2.2. A fuzzy graphG = (g, ) is a pair of functiono:V - [0,1] and
U:VxV - [0,1], where for all v;,v, 0V we have u(v,,v;,)<a(v,)Oo(v;) for
each (vi,vj)DV xV . Here ¢ and pu are respectively called fuzzy vertex and fuzzy
edge of the fuzzy grap® = (o, ).

Definition 2.3. Let G, = (g, 44) and G, = (0,,4,) be two fuzzy graphs over the set
V . Then theUnion of G, and G, is another fuzzy grapls, = (g3, 14,) over the set
V where g, =0, 0o, =maXo,(v,),o,(v)} for everyv OVandi=1,2...n and

s (Vi V) = max{ 1y (V;, V), (Vi v;)} forevery v,v;0Vandi, j=1,2...n

Definition 2.4. Let V' be a non-empty set. An intuitionistic fuzzy getin V defined as
A={(V, u,(v),y.(v)) |vOV} which is characterised by a membership function

U,V - [0,1] and the non-membership functigr, :V - [0,1] and satisfying 1.
0< (V) + ya(v) <1for everwV .
2. 0 U, (V),Va(V), T, (V) <1foreverwlV .
3. (V) =14, (V) = ya(V) -
where 77, is called the intuitionistic fuzzy index of theeelent vin A; the value denotes
the measure of non-determinancy.
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Obviously if 77,(v) = Oforevery inV, then the intuitionistic fuzzy sef\ is
just Zadeh'’s fuzzy set.

Definition 2.5. An intuitionistic fuzzy graph is defined & = (V, E, i, y) where
1.V ={v,,Vv,,...,V,} (non-empty set) such thay, :V - [0,1] and y;:V - [0,1]
denote the degree of membership and non-membesktiip elementv, LJV
respectively and0 < g (v;) + y,(v,) <1forevery, OV,i=1,2...n

2. EOVxV wherey,:VxV - [0,1]andy, :V xV - [0,1] are such that

() (v, v;) < min{ 24, (%), 44, (v)}

(i) y, (v, v;) = max{y;(v), 5 (v;)} and

(iii)OS/JZ(Vi,VJ-)+y2(Vi,VJ-)Sl, OSIUZ(Vi’Vj)1y2(Vi1Vj)1ﬂ(vi1vj)Sl
wherer(v;,v;) =1- 1, (v;,V;) = ¥, (v,v,)for every(v,,v,) OE,i,j=1,2,..,n

Let U be an initial universal set? be a set of parameteg(U) be the power set of
U and AOP.

Definition 2.6. A pair (F, A) is called a softset over U ifand only if F is a
mapping of A into the set of all subsets of the &t

Definition 2.7. A pair (If, A) is called fuzzy soft sever U , where F is a mapping
given by F : A = 1V 1Y denotes the collection of all fuzzy subset&JofA 0 P.
Definition 2.8. A pair (F, A) is called arintuitionistic fuzzy soft sebver U , where F

is a mapping given bF A= IFY; IFY denotes the collection of all intuitionistic
fuzzy subsets di); AL P.

Definition 2.9. Let V ={Vv,,V,,...,V,} (non-empty set),P(parameterset) ahd P.
Also let
1. p: A= 1Y (V) (1Y (V) denotes collection of all fuzzy subsets\in)
a— p(a)=p, (say), allA and p,:V - [0,1],
(A, p) Fuzzy soft vertex.
2.4:A - 1Y (VxV), (1Y (VxV) denotes collection of all fuzzy subsets\txV )
a> p(a) = i, (say), albA andy, :VxV - [0,1](v,,v;) = 4, (v;,V;)
(A, 1) Fuzzy soft edge.
Then ((A p), (A, 1)) is called fuzzy soft graph if and only if

65



A.M.Shyla and T.K.Mathew Varkey
1, (% V) £ p,(v) Dp(v,) for each (v,,v;) OV XV,
foreveryallAandi, j=1,2,..,n.

3. Intuitionistic fuzzy soft graph
Definition 3.1. Let G=(V,E) be asimple graphV ={v,,V,,...,v.} (non-empty set),
E OV xV, P(parameterse)) and Al P .Also let
1.4, is a membership function defined dhby
WA - IFY (V) (IFY (V) denotes collection of all intuitionistic fuzzy setsin V')
ar> £4(a) = f4, (say), alA andu,,:V - [0,1],v, - £4,(V)
(A, 1) Intuitionistic fuzzy soft vertex of membership fition and
¥, is a non-membership function defined ¥hby
y,: A - IFY (V) (IFY (V) denotes collection of all intuitionistic fuzzy setsin V)
ar );(a) =y, (say), alA and y;, 1V - [0,1] v 5 (V)
(A y,) Intuitionistic fuzzy soft vertex of nor;-membershi‘plnction such that
0< 4, (V) + )y, (v,) <Iforeveryv, 0V,=1,2...n and alJA.
2./, is a membership function defined on E by

WA - IFY(VxV) (IFY(V xV) denotes collection of all intuitionistic fuzzy
subsets inE)

ab> [,(8) = fhy, (say), allA andi,, 'V XV - [0,1], (v, V) = £, (v, V))
¥, is the non membership function defined on E by

Y, A IFY(VxV) (IFY(VxV) denotes collection of all intuitionistic fuzzy
subsets inV xV)
ak> 5(8) =V, (say), allA andy,, :VxV - [0,1],(v;,V)) & V5, (V. V))

where (A 1,), (A ),) are Intuitionistic fuzzy soft edge of membershimdtion and
non- membership function satisfying

(i) tys (v, 7Vj) s min{:ula(vi)nula(vj )}
(i) Vaa(Vi,V;) S maxy, (V). yia(v))} and
(i) 0= . (Vi) V)) * p2a (Vi V) <1,
0< 1,,(V V), Vaa (Vi V) £1, foreveryv,,v;)JE,i, ] =1,2,..,nandal0 A
Then G = (V,E,(A 1), (A ¥,),(A 1,),(A, ,)) is said to be the intuitionistic
fuzzy soft graph (IFSG) and this IFSG is denotedC'ﬁiyy\,yE .
Example 3.1. Consider a simple graphG=(V,E) where V ={v,v,,v;} and

E={(v,V,),(V,,V;),(v;,\%,)} . Let A={a,a,,a8,} be the parameter set. Then the
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intuitionistic fuzzy soft graph (IFSG)G,,:=(V,E,(A ). (Ay) . (AL,),

(A, y,)) is described in Table 1 and Figure 1.

1(a) 1(b)
. Vi |V, |V, Via Vi M Vs
a, | O€ |[0€| O a | 010z 0
a 0.¢ | 0.65| 0.5 a, 0.0t | 0.2t 0.4
2
0.z |0.7¢| 0.8 a, | 0€ | 01 | 0.1¢
1(c) (d)1
oy | (V) | (vve) | (Vy,v) Vo |(ViV2)| (Vi,V3) | (V)
a 0.1 0 0 a | 01 0 0
a, | O.IE 0.2E 0.1 a, | 02 ] 01 ] 02
a, 0.01 0.1 0.2 a, 0.t 0.z 0.01
Table 1:
v (0.9, 0,05) vi{0.2,0.8)

v (0.8, 0.1)

(0:1,0.2)

(0.1,0.1) (0.15,0.2) (0.01,05)

(0.602) 2 (0.65.0.25) w(0.5,04) wn(075.0.1) w{0.8.0.15)

1(a) IFSG corresponding 1(b) IFSG corresponding 1(c) IFSG corresponding

to the parameter,a to the parametep a to the parametega
Figure 1:

Definition 3.2. An intuitionistic fuzzy soft graps™ = (V, E, (A £4),(A ),), (A 1,),
(A y,)) is said to bestrong intuitionistic fuzzy soft graph

Haa (V5 V;) = Min{ 24, (M), 44, (V))} and p5, (Vi V) = max{yi, (V) Vi (v} for every
(vi,v;)UEandalA and is said to becomplete intuitionistic fuzzy sofraphif
Hoa(V; !Vj) = min{lula(vi)nula(vj )} and y,, (v, !Vj) = ma){yla(vi)1yla(vj )} forevery
v,,v; 0V andalA.

Example 3.2. Consider a simple grapiG=(V,E) where V ={v,v,,v;} and
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E={(v,V,),(V,,V,;),(v,%,)} . Let A={a,a,,a;} be the parameter set. Then the

strong intuitionistic fuzzy softgraphG,, ¢ = (V,E, (A 14),(A y), (A 11,), (A y,)) is
described in Table 2 and Figure 2.

2(a) 2(b)
Mz | M vy V3 Via |V vz Vs
a, 0.2 |0.3 0.4 a, 04 |03 0.55
a, 0.6 | 0.0t |0.3¢ a, 0.1 |0.2 0.2t
a, 05 |0.2 0.1 a, 0.2 |01 0.2
2(c) 2(d)
Hoa [(Vi, Vo) | (Vo,V5) |(Vi, V) Voa | (Vo) | (Vo,V5) | (V1) V5)
a, 0.2 .3 0.2 a, 0.4 0.5t 0.5t
a, 0.0t 0.0t 0.3t a, 0.2 0.2t 0.2t
a, 0.2 0.1 0.1 a, 0.2 0.z 0.2
Table2:
vi{(h2,0.4) vi{0.6,0.1) vi(0.5,02)
T 0.2.053) G (0.35,0.25) r (0.1.02)
(03,0.59) (0.05.0.25) (0.1.0)
w(03,0.3) 2 (04,0.55) (005,02 (0.35,0.25) (02, 0.1) wai0.1,02)

2(a) Strong IFSG corresponding 2(b) Strong@k®rresponding  2(c) Strong IFSG corresponding
to the parametei a to the parametep a to the parameter a

Figure2:
Example 3.3. Consider a simple grapts = (V,E) whereV ={v,,v,,v,} and
E :{(Vl’VZ)’(VZ’V3)’(Vl’VS)’(Vl’Vl)’(VZ’VZ)’(VS’VS)} . Let A:{al’aZ’aS} be the
parameter set. Then the complete intuitionistigjusoft graph,G*Av\,yE =(\V,E,(A L),
(Ay), (A ), (Ay,)) isdescribed in Table 3 and Figure 3.
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3(a) 3(b)
o | v v, |V Va| M | V2 | VS
a, 0.1 0.2 a, 04 | 0.2
a, |02 |01 [0 a, | 0.2 )0z
a, 0 01 a, 0 0.2
3(c)
oo | ) [ () [h) [ ()] (o) [060)
a 0.1 0 0 0.1 0.z 0
a, 0.1 0 0 0.2 0.1 0
a, 0 0 0 0 0.1 0
3(d)
Voo | (VVa) | (VorVa) |(ViaVa) (Vi Ve) | (Vo Va)  |(Va, V)
a 0.4 0.2 0.4 0.4 e 0
a, 0.c 0.2 0.2 0.2 0.2 0
a, 0.c 0.2 0 0 0.2 0
Table 3:
w3 {0.0,0.0) v3(0:0,0.0) v1(0.0,0.0)

(0,0.2) (0.0.3)

- | s —_
I/ (1,4} wil104) _..-/ / 02,03} _./ |‘/ | {103 vi{0,0)
(0.1, 0.4} {0:2.0.3)
\_/ \_/ X/
(0.2.0.3) (0:1,0.2) (1.1.0.3)
3(a) Complete IFSG corresponding  3(b) ComplE&G3 corresponding 3(c) Complete IFSG corresponding
to the parameteg a to the parametep a to the parameter a
Figure3:

Definition 3.3. Let G=(V,E) be a simple graphP(parameteise)). Also let
V.V, OV, E,E,0E ABOP and G, . = (V,.E,.(A4).(A ),
(A1), (Ay) and Gy, e = (V,, B, (B, 14),(B, 1), (B, £4,).(B, ;) be two

intuitionistic fuzzy soft graphs with; n V, # @. Then thaunion of intuitionistic fuzzy soft

*

graphs G::’VS’EZ% =Gy e, U G*B’\,ZYE2 with the condition,, (v;,v;) = max(4,(v,)) and
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Vaa(Vi,V)) = max(y;, (v, ) for everyv,,v;,v, 0V,al P and
foranyi, j,k=1,2,..,n is defined to beGe,, ¢ = (V. E..(C.14).(C.¥,),
(C,1,),(C,y,)) whereC=A0B, V,=V,0V, and

Moo (V)

Yia (W)

Hza (Vi)

= Hoa (M, V)

=0

= [y, (Vi V)
=/J'2a(Vi!Vj)

=0

=/~1‘2a(Vi!Vj)

= foa (V2 V)) Ol (Vi V)
::uZa(Vi’Vj)
::u‘Za(Vi’Vj)

= (V)

=0

= (V)

= (V)

=0

= tha(4)

= fha (%) 0t (%)
= (%)

= tha(4)

= V1 (V)

=0

= Vi (V)

= Vi (V)

=0

= Ya(V)

= V) 0¥ ()
= V(W)

= Via (%)

foreveryv, IV, |V,andaOA| B
foreveryv, 1V, |VjandaO A| B
foreveryv, OV, n V,andalOA|B
foreveryv, OV, [V,andaOB| A
foreveryv, 0V, [V,andaOB| A
foreveryv, 0V, n V,andallB| A
foreveryv, OV, nV,andallAn B
foreveryv, 1V, |V,andalOAn B
foreveryv, IV, |V;andalO An B
foreveryv, 0V, |V,andal A| B
foreveryv, 0V, [Viandal A| B
foreveryv, 0V, nV,andall A| B
foreveryv, OV, [V;andaOB| A
foreveryv, OV, [V;andaOB| A
foreveryv, 0V, n V,andallB| A
foreveryv, OV, nV,andaDAn B
foreveryv, 0V, |V,andalOAn B
foreveryv, 0V, [ViandaOAn B

forevery(v,,v;) 0V, xV;) | (V, xV,)andall A| B
forevery(v,,v;) 0(V, xV,)|(V,xV,)andal] A| B
forevery(v,,v;) 0V, xV;) n (V, xV,)andalJ A| B
forevery(v,,v;) 0(V, xV,)|(V,xV,)andallB| A
forevery(v,,v;) OV, xV,)|(V, xV,)andallB| A
forevery(v,,v;) 0V, xV,) n (V, xV,)andallB| A
forevery(v,,v;) 0V, xV,) n (V, xV,)andallAn B
forevery(v,,v;) 0V, xV;) | (V, xV,)andallAn B
forevery(v,,v;) 0(V, xV,)|(V,xV,)andallAn B
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Voa(VisV)

= VoaV1 V) forevery(v;,v;) U(V, xV,)|(V, xV,)andal] A| B
=0 forevery(v,,v;) O(V, xV,) | (V, xV,)andal A| B

= Voa(Vis V) forevery(v,,v;) O(V, xV;) n (V, xV,)andal A| B
= VoalV Vi) forevery(v;,v;) U(V, xV,)|(V, xV,)andallB| A
=0 forevery(v,,v;) O(V, xV,)|(V, xV,)andallB| A

=, (v, Vi) forevery(v,,v;) O(V, xV;) n (V, xV,)andallB| A
= oa(Vi V) Dt (v,v;) - Torevery(v;,v,) DV, xV,) n (V, xV,)andall An B
= Voa(VisV,) forevery(v,,v;) O(V, xV,) | (V, xV,)andall An B
= Vaa(Vi,V)) forevery(v,,v,) O(V, xV,)|(V, xV,)andal An B

Example 3.4. Consider a simple grap® = (V,E) whereV ={v,,v,,v;,Vv,,V.} and

E :{(Vl’VZ)’(Vl’v3)’(v3’v4)’(v3’v5)} . Let Vl :{Vl’VZ’V3} ' El :{(Vl’VZ)’(Vl’VS)}

and V, ={v,,v,,v} ,E, ={(Vv,,V,),(V;,V;)} . Let P={&,a,,a,,8,} be the parameter
set. Also let ABUO P suchthatA={a,a,,a} and B={a,,a,,a,} . Let

G*A'Vl'El =MV, EL(A 1), (A V). (A W,), (A Y,) bethe IFSG described in Table 4 and
Figure 4 andG;’VZ]E2 =(V,, E,, (A 1), (A 1), (A 1,),(A y,)) be the IFSG described
in Table 5 and Figure 5. Then the union@®},, ¢ and Gy,  is

Gey, e, = (Vai Esi(C.14).(C, 1), (C. 4).(C, 1)) given by Table 6 and Figure 6
where C = ADB, V, =V, 0V, andE, = E, T E, .
4(a) 4(b)

Fha) Vi | Vo Vs Vi |V |V, |Vy
a, |0.3/0.2[03 a, |03[03[04
a, | 0.3]0.4]0.E a, |04[0&]032
a, | 0.2/ 0.4/ 03 a, |04/03[03
4(c) 4(d)
Mo, (vg\zlz) (ngg) Voo 1 (V) | (Vo \)
:21 o:s o 3 | 0% | O
oz oz a, | 0% 0.2
a, | 04 0.2
Table 4:



vi{0:2.0.3)

a

(03.0:3)

vi{0.3.0.3) va(L3.0.4)

4(a) IFSG Corresponding
to the parameter a

5(a)
Hoa | Va Vy Vs
a, 0.1 0.2 0.1
a, 0.1 z Z
a, 0.1 0.1 Z
5(c)
,Ulga (V3 ) V4) (V3 ) V5)
a, 0.1 0.0t
a, 0.1 0.1
a, 0.07% 0.1

vg(0.2,0:2)

(0.1,0.2)

(0.05,0.1}

va{0.0,0.1) vs(0.1.0.1)

5(a) IFSG corresponding
to the parametena

wn{l4.0.3)

(0.3.0.3)

{0.3.0.2)

vi{lL3,0.4) val(0.3,0.3)

4(b) IFS@responding
to the parametepa

Figure4:

Table5:

vi(0.2,0.1)

(0.1,0.1)

{0.1.0.2)

vy(0.1,0.2) vs(0.2,0.1)

536G corresponding
to the parametgr a

Figureb5:

72

A.M.Shyla and T.K.Mathew Varkey

Lk

v (04.0.3)

2.04)

(0:2.0.3)

vi(0.2.0.4)

4(c) IFSG Corresponding
to the parameter a

n(0.3,0.3)

5(b)

Via| Vs | Va Vs

a, | 010z 01

a, 0.z 01| 01

a, | 01[01] 01

5(d)
y'za (V31V4) (V31V5)
a, | 0z 0.1
a, 0.1 0.2
a, | 01 0.1

vg(0.1,0.1)
(0.07.0.1)

{0.1,.0.1)
v2(0.1,0.1) v{0.2.001)

5(c) IFSG corresponding
to the parameter a
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6(a) 6(b)

Mo | V| Vo | V5| vy | Vg Ve | M [ Vo | Vs | Ve | Vg
a 0z]0z|02| O 0 a |0g&]05] 04 0 0
a, 0.2 104)0t]| 0.2 |01 a, 04(0%] 01| 0.z |01
a, 0.z 104)|02| 02| 0.z a, 04(05] 0z | 0101
a, 0 0 | 01 . .2 a, 0 0 (01)01]01

6(c) 6(d)

/'I'Z’a (V1'V2) (Vl’VS) (V3’V4) (V3’V5) Vaa ' (Vl’VZ) (Vl’v3) (V3’V4) (V3’V5)
a 0.2 2 0 0 a 0.2 0.z 0 0
a, | 02 0.2 0.1 | 0.0¢ a, 2 0.z 0.z 0.1
a, 0.2 0.2 01 0.1 a, 0.4 0.3 0.1 0.2
a, 0 0 0.07 | 0. a, 0 0 0.1 0.1

Table6:
(0.2,0.3) v (0.3,0.4) n{0.5.0.1)
(0.3.0.3)
(02,0.3) (03.03) (0.03,0.1) (0.1.02)
03.03) w(l.10.0)
vy(0.3,0.3) v3{03.0.4) ¥2(0.4,0.3) v {0.3.0.2)
6la) IFSG corresponding 1o the parameter ay. 6(b) IFSG corresponding to the parameter a;
vi(0.2.0.4) w{03,0.2) va(0.1,0.1)
(0.2,0.3) /
0.2,0.4) j L0701
Chd (0.1.0.2) ’,’f (0.1,0.1) A
,,/
v {02,001} (0.1,0.1)
v (0.4.0.3) ve(0.2.0.1) va{0.1,0.1) vs(0.2.0.1)
6ic) IFSG corresponding to the parameter a3 6id) IFSG corresponding to the parameler ag.
Figure®6:

Proposition 3.4. Let G::,V3,E3 =(V,,E,, (C,14),(C,¥,),(C, 14,),(C, y,)) be the union
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of two intuitionistic fuzzy soft graph(%‘u;\’\,rE1 =M, EL(A 1), (A,
(A ). (A y,)) and Gy, e = (Vy, B, (B, £4).(B, 1), (B, £4,), (B, 1)) - Then

Gey, e, = Gav.e, U Gey, e, s an Intuitionistic fuzzy soft graph.
Proof: Consider the casal A|B.
If v, OV, |V, ; by definition3.3 44, (V) = £4,(%) and y5, (%) = yia (%)
= 0= £, (V) + (M) = £4a (V) + 1 (v) <1, since G,,,, ¢ is an IFSG.
If v, OV, |V,; by definition3.3 g, (v,) =0 and y,,(v,) =0
Then clearly0< 4, (V) + ;. (V) < 1.

Also, if v, OV, nV,; by definition3.3 24, (v.) = 1. (V) and ;. (V) = y,.(V)
= 0< 24, (M) + Y1a(%) = 1, (V) + 114 (V) <1, since G*A,Vl,El is an IFSG.
Similarly, when alJB| A in all case® < (V) +y,.(v,) <1
Consider the case whealJAn B
If v, OV, |V, or v, OV, |V, clearly by definition3.30< 4," (V) + ;. (V) <1
Now if allAn B and v, [0V, nV,,
tha () = 14, () O, (v) and pi (V) = ¥5a (W) Oy (V)

Consider the casep, () = 4, (%) and 1, (V) = 5. (%),
tha () = £42(v) and Yo () = Y3 (%)
Since G, ¢, and G, ¢ are IFSG, clearly in these cas8s 4, (v;) + 1, () < 1.
When £4,(%) = £4,(%) and y, () = 5. (%)
By the condition in the definition 3.3, (v;,v;) 2 Via(V,) for everyy, Vv, OV
= V. (V) < Voa(Vi,V;) for everyv,,v; OV .
Also we havey,, (v,V;) < max y;, (), ;. (v;)} Dby definition 3.1.
= Voa(VirV;) < 1 () for everyy, OV = 1, (M) < 11, (%)

00 242 (W) + Via (V) = £ (V) + 15 (V) < 1 (V) + 13 (V) <1
Similarly, when 24, (v;) = £, (v)) and y5,(%) = y4,(%)

By the condition in the definition 3.34,,(v,V;) 2 1, (V) for everyv, Vv, OV

= (V) € 1, (v;,V;) for everyv,,v, OV .
Also we have 1, (v;,V;) < min{ 14, (V;), t4,(v;)} by definition 3.1.
= Moo (Vi1 V)) < (V) for everyv,,v; OV

= th, (V) € 4, (V)
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00< £4,(%) + V1a(M) = 0 (V) + 11 (V) < 0 (W) + 1 () <1
Now to check the condition 2 of definition 3.1.
By using the definition 3.3,in all cases clearly g inequalities2(i) and 2(ji) of

definition 3.1.That ists,, (V;, ;) < min{ £, (v,), t4,(v;)} and

Vaa(Vi, V) S max 1, (V) v (v;)} for everyv,,v, OV andaOP

Now to check the conditior2(jii ) of definition 3.1

If allA|Band (v, v;) OV, xV;)[(V,xV,) or (v,,v;) O (V; xV;) n (V, XV,).
Then by definition 3.3

,u;a(vi Vi) = o (Vi V) and y;a(vi Vi) = Voa(V;,V;) for every(v,v,)DE.

=0< :u;a(vi ’Vj) + y;a(vi !Vj) = Uy (V, !Vj) + 5 (V, ’Vj) <1) for every(v, ’Vj) UE.
Alsoif allA|Band (v,v;)0(V,*xV,)|(V,xV,).

Then by definition 3.341,,(v;,v;) = 0and y,,(v,,v;) = 0.

AVLE]
allB|Aand (v, v;) O(V, xV,) [ (V,xV)) or (v, v;) T (V, xVy) n (V, XV,) .

By definition 3.3

Hoa (Vi V}) = 1o (Vi V) @nd 15, (W, V) = 1ou (v, V;) for every(v,,v) DE.

= 0= £y (Vs V) + Vo (V1Y) = fa (W, V) + Y (v, V) ST

Alsoif allB|Aand(v;,v;) 0V, xV,)[(V,xV,). Then by definition 3.3
Hza(Vi,Vv;) = 0and y,, (v, v;) = 0. Obviously 0< £z, (V;,V;) + V5, (V;,V;) €1, Since

Obviously, 0< £, (V;,V,) + V5. (V,v;) <1, Since G is an IFSG. Similarly if

G;'szz is an IFSG. Now consider the case whehl An B.

If allAn B and (v,,v;) 0V, xV,)[(V, XV,), by definition3.3,

OS /’[;a(vi !Vj) + y;a(vi !Vj) = :uZa(Vi !Vj ) + y2a(vi ’Vj) < 1

Similarly if allAn B and (v;,v;) O(V, xV,)[(V,;*xV;) by definition3.3,
0< fyy (Vi V) + Via (VioV)) = 5 (Vi V) + Vi (W, V) <1

Now consider the case wheal] An B and (v;,v;) O(V, xV;) n (V, XV,)
By definition 3.3 1, (v, V) = (Vi V)) OF . (V;,v;) and

y'z'a(vi,vj) = Voa(Vi,V;) OF Vou(V; ,V;)- The condition2(iii) is clear when
/J;a(Vi V) = Hy(Vi,v;) and V;a(Vi V;) = Voa(V;,Vv;) and also when
:u;a(vi ’Vj) = IU‘Za(Vi ’Vj) and V;a(Vi ’Vj) = y‘za(Vi ’Vj)

Now consider the casgr,, (V;,V,) = £, (V;,V,) and y,,(V;,V;) = V5, (V;,V,)

By the condition in the definition 3.34,(v;,v;) 2 max 4, (v,)} for any
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I, j,k=1,2,..,n and y,(v,,v;) 2 max y;, (v, )} foranyi,j,k=1,2..,n.Also
Hoa(Viy V) s max 14, (), 4, (v;)}  for everyv,,v; IV by definition 3.1.
o< :U;a(vi Vi)t V;a(Vi Vi) = e (Vi) + Vaa Y, ,V;) for everyyv,v, OV
< fya (M, V;) +max y, (), 11, (v} for everyyy,, v, OV
< fya (M, V) + Yia () for everyyv,,v; OV
S Hoa (V2 V) + Voa (V1)) for everyw,, v, OV

<1
Similarly when 4, (V;,V;) = fh, (V;,V,) and y,,(V,,V;) = Vo, (V;,V,)

We know that 1z, (v, V) < max 14, (V,), 44, (v;)} for everyv,,v, OV
0o0< ,U;a(vi V) + V;a(Vi V)= :U‘Za(vi V) + Voa(Vi, V) for everyyy,,v, OV
s ma){lu]‘.a(vi)’/“[:ll.a(vj )} Vaa(ViuVy) for everyyy,v, OV
= ,Uia(vi) + Vo (V, ’Vj) for everyyv, 'V v
S Moo (Vi V) + 120 (V1 V) for everyw,,v; OV
<1
Thus in all caseS,, ¢ =G

*

AVLE, U G*B’VZ’E2 is an Intuitionistic fuzzy soft graph.
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