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Abstract

In this paper the notions of intuitionistic fuzzy soft hypergraph and strong intuitionistic fuzzy soft hypergraph are introduced. Also stud-
ied about union of two intuitionistic fuzzy soft hypergraphs with suitable examples..
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1. Introduction

The concept of fuzzy soft set theory was developed to deal with
vagueness in real life situation. A number of real life problems in
engineering, medical sciences etc., implicate broad data and their
solution bring in the application of principles based on uncertainty
and imprecision. Such uncertainties can be dealt with fuzzy set
theory initiated by Zadeh[11] and soft set theory presented by
Molodstov[5]. Majietal [4] introduced the concept of intuitionistic
fuzzy soft set.

The concept of fuzzy graph was first initiated by Rosenfeld [7].
The idea of intuitionistic fuzzy set as a generalization of fuzzy
set first introduced by Atanassov [1] which had a wider applica-
tion in many fields. Later the concept of intuitionistic fuzzy graph
was persuaded by Atanssov [2]. A special case of Atanssovs intui-
tionistic fuzzy graph were introduced by Karunambigai and Par-
vathi [3]. Thumbakara and George [10] introduced soft graph.
Mohinta and Samanta [8] introduced the concept of fuzzy soft
graph in 2015. In 2009, Parvathi etal [6] introduce the concept of
intuitionistic fuzzy graph and their certain operations. In this
paper the basic notions of intuitionistic fuzzy soft hypergraph
are introduced and discuss about its union.

2. Preliminaries

Definition 2.1.

A fuzzy set of a base set V = {vy,v,, ..., v} (non-empty set) is
specified by its membership function u; where u : V - [0,1] as-
singing to each v; € V, the degree or grade to which V € u

Definition 2.2.
A pair (F, A) is called a soft set over U if and only if F is a map-
ping of A into the set of all subsets of the set U.

Definition 2.3.

A pair (F,A) is called a fuzzy soft set over view where F is a
mapping given by F: A - IY; 1V denotes the collection of all
fuzzy subsets of U; A < P.

Definition 2.4.

A pair (F,A) is called an intuitionistic fuzzy soft set over U
where F is a mapping given by F: A —» IFU; IFU denotes the col-
lection of all intuitionistic fuzzy subsets of U; A € P

Definition 2.5.

Let V = {vy,v,,...,v,} (nOn-empty set), P (parameter set) and
A c P.Also

Let (i) u;: A - 1V (V) (1Y (V) denotes collection of all fuzzy sub-
sets in V) a— muy(a) =, (Say), a€A and pj:V -
[0,1], (A, u;) fuzzy soft vertex. (i) p;j: A = 1V(V x V) (1V(V x
V) denotes collection of all fuzzy subsets in VXV ) aw—
wij (@) = dija (say), a€A and
tija:V XV = [0,11(A4, 1), (4, wij) = wija(vivy), (A ;) fuzzy
soft edge.

Then ((A, ), (4, yi]-)) is called fuzzy soft graph if and only if
tija(vi,v;) < g () A pi(vy) for each (v;,v;) € V x V, for each
a€dandi,j=12,..,n

Definition 2.6.

Let G = (V, E) be a simple graph,

V= {v,vy..,0,} (NON-empty set), E SV xV , P (Parameter

Set)and A < P. Also let

(1) p; is a membership function defined on V by u;: A - IFY(V)
(IFU(V) denotes of all intuitionistic fuzzy subsets in V)
a—p(a) =pe (say), a€A and p:V-1[01]
v; — Wig(vy) , (A4, ;) intuitionistic fuzzy soft vertex of
membership function and y; is a non-membership function
defined on V by y;: 4 - 1Y (V) (1Y (V) denotes collection of
all intuitionistic fuzzy subsets in V') a +— y;(a) = y;4 (say),
a€Aand y;;:V - [01], v; — v, (v;) , (4,y;) intuition-
istic fuzzy soft vertex non-membership function such that
0 < liaw) tViawy S 1V, €V, i=12,..,n and a € A.

(2) w;; is a membership function defined on E by p;:A -
IFY(V x V) (IFY(V x V) denotes collection of all intuition-
istic fuzzy subsets in E ) a+ p;;(a) = pyj, (say), a €A
and Hija: VXV - [0,1], (Ui,U]') — ui]-a(vi, Uj).]/i]' is a non-
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membership function defined on E by y;;: A - IFY(V x V)
(IFY(V x V) denotes collection of all intuitionistic fuzzy
subsets iNE ) a > y;;(a) = yij, (say), a € Aand y;jq:V X
V- [0,1] s ('Ui,Uj) — Uija(vi'vj) where (A,[l,:]'), (A, )/”)
are intuitionistic fuzzy soft edge membership and non-
membership function satisfying

() tija(vi,v;) < min(piq (W), tia(w)))

(i) Yija(virvj) < max(Yig(), via())

(lll) 0< ,ul-ja(vi,vj) + yija(vi,vj) <1

0< ,uija(vi,vj), yija(vi,vj) <1, for every (Ui,‘l]j) EE, i,j =
1,2,..,n and a€A Then
6" = (V,E (4,1, (4,v)(A ), (4,v;;)) s said to be intuition-
istic fuzzy soft graph (IFSG) and this IFSG is defined by G, y .

Definition 2.7.

An intuitionistic fuzzy hypergraph (IFHG) H is an ordered pair

H = (V,E) where

1.V ={vy, vy, .., 1}, afinite set of intuitionistic fuzzy vertices,

2. E ={ey ey, .., ey} afamily of intuitionistic fuzzy subsets of
|4

3. g = {(Uiuuj(vi)ryj(vi)) 1), yi(v;) 2 0and 0 <

i) +y;(wp) < 1} J=12,..,m,
4. e+0,j=12,..,m
5. Ujsupp(ej) =V,j=12,...m

Here , the edges e; are IFSs. u;(v;) and y;(v;) denote the degrees
of membership and non-membership of vertex v; to edge e;. Thus,
the elements of the incidence matrix of IFHG are of the form

(aiju}- (vp), yj(vi)). The sets V and E are crisp sets.

Definition 2. 8.

An intuitionistic fuzzy soft hypergraph (IFSHG) H is an ordered

pair H = (V, E) where

1.V ={vy, vy, .., 1}, afinite set of intuitionistic fuzzy vertices,

2. E ={ey, ey, .., ey} afamily of intuitionistic fuzzy subsets of
vV

3. P (Parameter set)and A < P.

4. e = {(vi,uja(vi),yja(vi)) ‘i), Vje(vy) 2 0and 0 <
Bia(W) +¥ja(vy) < 1} J=12,..m,a€A

5. ej¢¢,j=1,2,...,m

6. Ujsupp(ej) =V,j=12,..,m

Here, the edges e; are IFSs. (4, uj,) and (4,y;,) denote the de-
grees of membership and non-membership of vertex v; to intui-
tionistic fuzzy soft edge e;. Thus, the elements of the incidence
matrix of IFHG are of the form (vi,yja(vi),yja(vi)). The sets V
and E are crisp sets.

Example 2.1.
Consider an IFSHG G = (V,E) where V = {vy,v,, V3, V4, Vs, Vg}
and E = {(v1, V5, v3), (02, V4, Vs), (v2,14), (V4, V6)}

Definition 2. 9 An intuitionistic fuzzy soft hypergraph is said to
be strong intuitionistic fuzzy soft hypergraph if

tija(vi,vj) = min(uy (), piq (v;))and
yija(vi,v]-) = max (yia(vi),yia(v]-)) ¥ (vi,vj)eEand a€A

(0.2,0.4)

(0.1,05)

V4 (0.2,0.5)

Vs (0.4,0.4)

Fig.1: .IFSHG corresponding to the parameter a;

(0.1,0.3)

(0.2,0.3)

V6 (0.5,0.3)

Fig.3:1FSHG corresponding to the parameter a;

and its incidence matrix is as follows,

(ﬂia:ﬂa)
vy vy V3 v, Vg Ve
_[a, (0301) (0504) (03,03) (0.2,05) (0.4,0.4) (0,1>\
=la, (0603) (0201) (0502) (0.503) (0,1) (0,1>/
a; (0.7,01) (0.60.2) (0.3,02) (0305 (0.202) (0.50.3)
(1, v2,v3) (U2, va,vs)  (Vp, va) (Vs V6)
_{a (0204 (01,05 (0,1 (0,1)
“‘ifa"’if‘l):(az (0.1,0.3) (0,1)  (0203) (0,1)
a;  (0302)  (02,04)  (01) (0.2,0.4)

Definition 2.10

Let G = (V,E) be a simple graph, P (Parameter set).
V,,V, €V,E;,E, CE,ABCP

andGZ,VLEl = (V1. El! (A, Hi)! (A' yi)' (A' #ij)' (A' yl]))
and G§’V2'52 = Vz, E2r (B: Hi)r (Br Vi)‘ (Br nuij)' (B' yl]))
Be two IFSHGs with V; NV, # @. Then the union of IFSHGs
Gev, e = Gav, g, Y Gpy, g, With the condition that u;;(v;, v;) =
max(piq (Vi)

and yij(vi,vj) > max (v{a(vk)) Vvi,vj,vk eEV,aeP
Andforany i,j, k = 1,2,....,nis defined to be
GE,Vs,E3 = (V3, Es, (C, Hi), (C, Yi ), (Cr.uij)' (C, Vij)
A UB,V3 = V1 UVZ and

Also let

where C =
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(Hia ’, Yia N) CH)
(i Yia) (W)
((0,1))

((iar Via) W)
<#£a o), }/i'a )

Vvv; € V4|V, and a € A|B
Vv; € V,|Vy and a € A|B
Vv, €VynV,and a € A|B
Vv; € V,|V; and a € B|A
((0,1)) Vv; € V,|V; and a € B|A
= (ﬂéa(vi):yi/a(vi)) Vv; € Vy N Vyand a € B|A
(ﬂiu(vi)vllia(vi)>’ (Yia (W)Nﬁ;(%))
vv,eVinV,anda € ANB
Vv; € Vi|V,anda € AN B
Vv, €EVy|lVyanda € ANB

(i Vi) WD)
(ﬂéu ), }/i'a )

(Wija " Yija Y (Wi j)

Wija Vija(vivp)) V(iu,v)) € (Vy X V))|(Vy X V,) and a € A|B
((0,1)) V(v ) € (V; xV)|(V; X V1) and a € A|B
((Mijar Yija) W v)) Y0 v) € (Vy x V)N (V; X V) and a € A|B
(0¥ ja) @ v) ¥ v) € (Vo X V)|V, x V) and a € B|A
((0,1)) v(v;,vj) € (Vy X V))|(Vy X V;) and a € B|A
<(Il'i1-a'ylija) Wuv)) Y(vuv) € Vu x V) N (Vy xV;) anda € B|A

((MijaVitija) (Vo v AWMV ijo) (Vi 7))
V(@ v) €V xV) NV, xV,) anda € ANB
((ija Vij)Wuv))  Y(viv) € (Vi XV, XV,) anda€ANB
((u’iia,y’”a) vV, v) € V xV)Nn(Vy xV;) anda€ANB

Example 2.2.

The incidence matrix of G; and G, is given below

(Kiar Via)
Gy V1 L) VU3 2 Vs Ve

_[a (0303) (04,04) (0.603) (0.201) (0.504) (0.60.2) (0.7,0.1)
a, (050.2) (0.2,02) (0.7,02) (0.603) (0.3,02) (0.50.3) (0.1,0.8)

Gy (v, va,v5) (2, V4, v6) (2, Vs, V7)
oy =| @ 0204 (0101 (0503)
gelfijel =\ g, (03,03)  (0.1,02)  (0.1,07)

G, 12 vy V3 vy Vs
(Ui Via) =| a2 (0.6,0.1) (0.7,0.1) (0.2,0.8) (0.50.4) (0.3,0.6)
az (0.1,0.6) (0.50.2) (0.14,0.5) (0.62,0.1) (0.5,0.4)
Gy (W1, v2,v3)  (vy, V4 Vs)

V7

Gy =@ (0207) (0205

KijaYija) =1 o0 10.04,05)  (0.02,0.3)

Then the union is given by

(Hiar Via)
G, UG, vy v, V3 v, Vg Ve vy

_ a, (0.3,0.3) (0.4,04) (0.6,0.3) (0.2,0.1) (0.5,0.4) (0.6,0.2) (0.7,0.1)

= a, (0.6,0.1) (0.7,0.1) (0.7,0.2) (0.6,0.3) (0.3,0.2) (0.5,0.3) (0.1,0.8)
as (0.1,0.6) (0.5,0.2) (0.14,0.5) (0.62,0.1) (0.5,0.4) (0,1) (0,1)

(0.2,0.4)
(0.3,0.3) (0.1,0.2) (0.1,0.7) (0.2,0.7)
a; (0,1) (0,1) (0,1) (0.04,0.5)

The graph of G, U G, is shown in the following figure.

(0.1,0.1) (0.5,0.3) (0,1) (0,1)

GLUG, (v, v,v5) (Vy U 06) (U3, V6, V) (0y, Uy, v3) (0, 4, V5)
(Hija Vija) =
ijar Vij a

(0.2,0.4)

(0.1,0.1)

(0.5,0.3)

Fig.4:G;, UG, corresponding to the parameter a;

(0.2,0.5)
(0.02,0.3)

Fig.6:G; U G, corresponding to the parameter a3

3. Conclusion

In the real world situations there are large number of issues that
warrant rational, logical and scientific decisions that fit best for
the deed of desired objective. The concept of intuitionistic fuzzy
soft hypergraph and union of them has been explained with exam-
ples which has broader application in decision making models
suitable for personal, social, technical, commercial and managerial
problems.
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