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Abstract

An Intuitionistic Fuzzy Soft Set (IFSS) is a fuzzy soft set extension that deals with ambiguous information

corresponding to their various parameters. The IFSS serves as a more efficient tool for dealing with uncertain

datathan a fuzzy soft set. Hypergraphs are used to represent almost any complex situation that involves

objects and their relationships. The concept of IFSS is applied to hypergraphs, and the concept of Intuitionistic

Fuzzy SoftHypergraphs is presented (IFSHGs). We defined regular, totally regular, and perfectly regular IFSHGs and

illustrated them with examples. We also investigated the isomorphism of IFSHGs and their properties. The

concepts of soft R - morphism of IFSHGs and linearity of IFSHG were introduced.

Keywords: Regular, Totally Regular, Isomorphism, soft R - morphism.

1 Introduction

Molodtsov [7] pioneered the notion of soft set
theory for dealing with uncertainty from the
perspective of parametrization in 1999. Maji [4] et
al. introduced the concept of soft set theory and
expanded it to incorporate fuzzy soft sets. In 1999,
Atanassov [1] introduced the noble concept of an
intuitionistic fuzzy set. Maji [5] et al. then
proposed an intuitionistic fuzzy soft set as an
extension of a fuzzy soft set. Euler created the
idea of graph theory. The notion of graphs is
generalized to hypergraphs, which are composed
of aset V of vertices and a collection of subsets of V.
Berge [2] introduced the concept of fuzzy
hypergraphs in 1976. Nagoorgani [9] introduced
regular fuzzy graphs in 2009. The concepts of
intuitionistic fuzzy graphs, intuitionistic fuzzy
hypergraphs, and isomorphism on intuitionistic
fuzzy directed hypergraphs were introduced by
Parvathi [10, 11, 12] et al. Pradeepa [13]proposed
regular and totally regular intuitionistic fuzzy
hypergraphs later in 2018. In 2014, Thumbakara
[15] and George addressed the importance of
soft graphsin detail. Mohinta and Samanta [6]
introduced the concept of fuzzy soft graphsin
2015. Then, several authors [3,14] developed
intuitionistic  fuzzy soft graphs. In 2018,
Thilagavathi[16] introduced intuitionistic fuzzy soft
hypergraphs (IFSHGs), which were later studied by

Myithili and Beulah[8]. The concepts of Regular,
Totally Regular, Perfectly Regular, and Uniform
IFSHGs are illustrated with examples in this paper.
Additionally, the linearity of IFSHG and soft R-
morphism of IFSHGs are introduced. Isomorphism
of IFDHG is studied further and examples are
presented. It was further revealed that an IFSHG is
regular and totally regular IFSHGs if (S, ©) is a
constant function.

Notation list:

Throughout this paper, the following notations
were used.

. U be the universe set and R be the set of all
parameters.

i H= (M, S,R)is an IFSHGs.

i (N 4 V) or simply (u;, vi) denotes the
degrees of membership and non-
membership of the vertex vi € V, such that
0SNu+N, <1,

. (S, & v) or simply (uij vij) denotes the
degrees of membership and non-
membership ofthe hyperedgev;,v; € V xV
,suchthat0<G ,+&,<1.

. P(V xV)is anintuitionistic fuzzy power set.
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. P (V) and P (E) be the set of all intuitionistic
fuzzy soft set over vertices V

and hyperedges E respectively.

. The support of an Intuitionistic fuzzy soft set V
inSis denoted by supp €j(ai) =

{vi/ Su(ai) >0 and S v(ai) >0, ai € R}.

. Gy : N>1001, S : M > [0, 1] is a
constant function.

2 Preliminaries

The basic definitions relating to intuitionistic fuzzy
set, intuitionistic fuzzy soft set, intuitionistic fuzzy
hypergraphs and intuitionistic  fuzzy  soft
hypergraphs aredealt in this section.

Definition 2.1. [1] Let a set E be fixed. An
intuitionistic fuzzy set (IFS) V inE is an object of
the form V= {(v; wi(vi), vi(vi)) /vi € E}, where
the function ui : E > [0,1] andvi : E > [0, 1]
determine the degree of membership and the
degree of non-membership of the element vi € E,
respectively and for every vi € E, 0 < ui(vi) +
vi(vi) < 1.

Definition 2.2. [10] Let E be the fixed set and V
= {(vi, pi(vi), vi(vi)) |vi € V'}

be an IFS. Six types of Cartesian product of n
subsets (crisp sets) V1, Vo, -+, Vi

of V over E are defined as fol lows,

Vip xiVip xiViz - - -xaVip = {(lvy, vo, - - -,
vn),l_[{‘zlui ,H:-lzlvi) VIEVy, v2EV, -+, Vn EVy
}

Vip xaVip xaViz - - xaVip = {(lvy, vo, - - -,
V), im1 Mi — Dizj Hi j + Xizjer Mi Ml — -+

(DX Yisjsreen Mi Ml - U + (=1)™71),
Pl i) ViEVL V2 EVy, -+, Vn E Vi }

Vig xsVip x3Viz - - -xsVip = {(lvy, vo, - - -,
Vn),2ieq Vi — Ziqtj vV + Zi;ﬁj;ﬁk Vi ViV — -+

(D" Yizjek.zn Vi ViV - Vo + (=171,

?zlui,l'[?zlvi)vle Vi, v2E€ Vo, -+, Vn €E Vi }

Vi1 xaVip xaViz - - -xaVip = {((vy, v, - -+, va), min(

HieeorUn) Max(Vy..., V)| ViE VL, v2EV, - - -,
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Vn € Vn}

Viq xsVip xsVig - -xsVip = {((vy, v, - - -, vn), max(

i oosfp), Min(vy ..., V)| VIEVL V2 E V- - -,
Vn € Vn}

It must be noted that vi xs v; is an IFS, where s =
1,23,4,5,6.

Definition 2.3. [5] If M € R and IFY denotes the
set of all intuitionistic fuzzysets of U. A pair (F, M)
is called an intuitionistic fuzzy soft set over U,
where intuitionistic fuzzy approximation function
isgivenby F = (F, FJ) : M > IFY,

Definition 2.4. [3, 11] An intuitionistic fuzzy soft
graph (IFSG) on a nonempty set V is an ordered
3-tuple G = (F, K, R) such that

. (F, R) is an intuitionistic fuzzy soft set
over V.
. (K, R) is an intuitionistic fuzzy relation

onV. ThatisK: R > P(V x V).

o (F(a), K(a)) is an intuitionistic fuzzy
soft subgraph, for all a € R.That is,

1. Ku(a)(uv) < min{Fu(a)(u), Ku(a)(v)}
2. Ky(a)(uv) £ max{F.(a)(u), Kv(a)(v)},

such that 0 < Ku(a)(uv) + Ku(a)(uv) < 1, for
everya € Randu,ve V.

Note: The fifth cartesian product has been used
throughout this paper,

Vi1 xsVip xsVig »xsVip = {<(vy, v2, - - -, vn),
max(uy, U2, - -+, Un), min(vy, v, -+ , va) >| |v1 €
Vi, v2 € Vo, - -+, vn € Vi .Definition 2.5. [8] An

intuitionistic fuzzy soft hypergraphs (IFSHGs) is an
ordered 4-tuple, such that

i H* = (V, E) is a intuitionistic fuzzy
hypergraph.
i (M, R) is an intuitionistic fuzzy soft set

over V.H= (H*, 3, S,R)

i (S, R) is an intuitionistic fuzzy relation
onV.ThatisS: R > P(V x V).
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. (N(a), S(a)) is an intuitionistic fuzzy
soft subhypergraph, for all a € R.

That is,

1. Gu(a)(xy, ..., xn) < max { TNu(a)(xi),
Nu(a)(x2), ..., Nu(a)(xn)}

2. Gu(a)(xy, ..., xa) < min { Nu(a)(x),

Intuitionistic fuzy soft hypergraph is denoted by H

H = {H(a1), H(a2), ..., H(an)}.

In other words, an intuitionistic fuzzy soft hypergraphs
is a parameterized family of intuitionistic fuzzy

hypergraphs.

Example 1. Consider an IFSHG H = (H*, %, S,R), such
thatV = {vi, v2, v3, V4, Vs, Vs}

and G = {G 1, G2 G3 G4, S5} LetR = {ai, a2}
be a parameter set. Let (N, R) be an intuitionistic
fuzzy soft set over V with its approximate function
N:R->P(V) Let (S, R) be an intuitionistic fuzzy

soft set over E with its approximate function S: R > P
Figure 1: The IFSHG H= I:I(al), I:I(az) corresponding

(E).

An IFSHG H = {H(a1), H(a2)} is shown

3. Regular Intuitionistic Fuzzy Soft

Hypergraphs

Definition 3.1. Tl order of an IFSHG is
O(I;r) = [EQEER (E\'EV g’t#*h.)) 1 EG;!’—:H (E

Definition 3.2. The size of an IFSHG is

S(H) =

lZG,EH (Zrl...\',.EG Gﬁf(fi'?')ﬁ-'rl"'l.n)) ’

Definition 3.3. The open neighborhood of a vertex
vilai) in the intuitionistic fuzzy soft hypergraph is

Definition 3.5. lfl-l= (M, S,R) be an Intuitionistic
the degree of open neighborhood for a vertex

and it is defined by degOn (vi(ai)) = degy (vi(ai)),
degv (vi(ai)) , where
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Nu(a)(x2), ..., Mu(a)(xn)},

such that 0 < Gu(a)(xy, ..., xn) + Su(a)(xs, ...,
xn) < 1, foralla € R and xi, ..., xn €E V.
Where, Gu(a)(xi, ..., xn) denotes the degree of

membership and &u(a)(xy, ... X») denotes the

degree of non-membership of vertex to
intuitionistic fuzzy soft hyperedge S;.
= (9t(a), G (a)) or

Gy06.0.

to the parameters a1and a..

denoted by On (ai)(vy, ..., va) and it is defined by the
set of adjacent vertices of vi(ai) excluding that
vertex corresponding to the parameter.

Definition 3.4. The closed neighborhood of a
in the
hypergraph is denoted by Cn [(ai)(v, ..

vertex vi(ai) intuitionistic fuzzy soft
., vn)] and it
is defined by the set of adjacent vertices of viai)
to the

including that vertex corresponding

parameter.
Example 2. For the above Example 1,

The open neighborhood of a vertex va(ai) = {v,
v3, V6} and va(a2) = {vi, ve}.

The closed neighborhood of a vertex va(ai1) = {vi, v,
v3, ve} and va(a2) = {vy, v2, ve}.

Fuzzy Soft Hypergraph, then

vi(ai) is denoted by degOn (vi(ai))
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degu (vi(ai)) = Zviemeu(vi(ai)) and degv
vi(ai)) = Zvieﬂ)} 6‘V(vi(ai))'

Definition 3.6. If H= (M, S,R) be an Intuitionistic
Fuzzy Soft Hypergraph, thenthe degree of closed
neighborhood for a vertex vi(ai) is denoted by
degCn[vi(ai)]

and it is defined by degCn [vi(ai)] = (degulvi(ai)],
degvlvi(ai)]), where

degulvi(ai)] = degu(vi(ai)) + Su(vi(ai)) and
Sv(vi(ai)).

Example 3. For the above Example 1, the degree of
open neighborhood for a vertex v2(a1) = (1.1, 0.8)
and va(a2) = (1.1, 0.7). The degree of closed
neighborhood for a vertex va(ai) = (2.0, 1.7) and
va(a2) = (2.0, 1.4).

Definition 3.7. Let H= (®,G,R) be an IFSHG. If
all the vertices in M have the

same degree of open neighborhood degree (ki
k'i) for the corresponding parame

ters, then H is said to be (ki k') - regular
intuitionistic fuzzy soft hypergraph.

Remark 1. Any intuitionistic = fuzzy  soft
hypergraphs with two vertices and onehyperedge
is always a regular IFSHG.

Definition 3.8. Let H= (N, S,R) be an IFSHG. If all
the vertices in It have the

same degree of closed neighborhood degree (p
p'j) for the corresponding

parameters, then His said to be (py p'j) - totally

regular intuitionistic fuzzy soft hypergraph.

Definition 3.9. Let H= (M, S,R) be an IFSHG. IF
His (ki k) - regular and

(p; p'j) - totally regular intuitionistic fuzzy soft

hypergraph, then it is said to be

perfectly reqular IFSHG.

Example 4. Consider an IFSHG H = (H*, !, S, R),
suchthatV = {vi, v2, vs, va}
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and E = {viva, Vvavs, vavs, viva}. Let R = {ai} be a
parameter set. Let (N, R) be an intuitionistic
fuzzy soft set over V with its approximate
functionJt: R >P (V).

RN (a1) = {v1(0.7, 0.3), v2(0.7, 0.3), v3(0.7, 0.3),
v4(0.7, 0.3)}

Let (S, R) be an intuitionistic fuzzy soft set over E
with its approximate function

&: &3[5((5}] = degv(vi(ai)) +
S (a1) = {v1v2(0.8, 0.2), v2v3(0.8, 0.2), v3v4(0.8,
0.2), v1v4(0.8, 0.2)}.

The open neighborhood degree of the vertices for
the parameter a1 are same. That is, deg(vi) =
deg(vz2) = deg(vs) = deg(va) = (1.4, 0.6). Hence
IFSHG is saidto be regular of degree (1.4, 0.6) (or)
(1.4, 0.6) - regular intuitionistic fuzzy soft
hypergraph.

The closed neighborhood degree of the vertices
for the parameter a1 are same. That is, deg(vi) =
deg(v2) = deg(vs) = deg(va) = (3.0, 1.0). Hence
IFSHG is said to be totally regular of degree (2.1,
0.9) (or) (2.1, 0.9)- totally regular intuitionistic
fuzzy soft hypergraph.

Remark 2. Any intuitionistic fuzzy soft hypergraphs
with different membership and non-membership
values need not to be regular or totally regular
under parameterization.

Definition 3.10. If all the hyper-edges
corresponding to their parameters have

the same cardinality, then IFSHG is said to be (k;
k'j) - uniform IFSHG.

Example 5. Consider an IFSHG H = (H*, !, S, R),
suchthatV = {vi, vz, Vs, va, vs}

and E = {vivavs, vswavs}. Let R = {ai} be a
parameter set. Let (N, R) be an intuitionistic
fuzzy soft set over V with its approximate function
N:R > P(V)NR (a1) = {vi(0.5, 0.4), v2(0.6, 0.3),
v3(0.7, 0.2), v4(0.4, 0.3), v5(0.3, 0.2)}

Let (S, a) be an intuitionistic fuzzy soft set over E
with its approximate function

S: R > P(E).
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S (a1) = {v1vavs(0.8, 0.2), v3vavs{0.8, 0.2)}.

The (0.8, 0.2) - Uniform IFSHG is shown in Fig: 2,

©1(0.8,0.2)

Figure 2: (0.8, 0.2) - Uniform IFSHG

Definition 3.11. Let H = (9, S, R) be an IFSHG.
For any ai € R, the intuitionistic

fuzzy soft hypergraph H= (N(ai), S (ai) is said
to be linear if for each

Ci(ai), Ci(a)) € N(ai)

0] suppCilai) S suppCila) = i =j.
(i) |suppi(ai) N suppC;(ai)| < 1 for all
ai € R.

The intuitionistic fuzzy soft hypergraph H is

linear if I-I(a,-) is linear, for each

ai € R.

Definition 3.12. Let H, = (1, G1, R1) and Hh =
(N2, S2, R2) be two IFSHG. An isomorphism

between two IFSHG, is denoted by 1:11 = I-Iz, is a
bijective mapping I : X - X' which satisfies the
following conditions,

(I) uvi(ai) = p2i [T (vi)] (ai) and
vivi(ai) = vai [T (vi)] (ai), for all vi € t.

(i) uij (vi, vi) (ai) = paij [T (vi), T (v)]
(ai) and

viij (i, vi) (ai) = vai7 [T (vi), T (v5)] (ai), for every
Vi, Vj € G.

Definition 3.13. Let 1:11 = (M, S1, R1) and I:IZ =
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(92, ©2, R2) be two IFSHG.

A homomorphism between two IFSHG, is defined
as H: X - X, is a mapping

which satisfies the following conditions,

0] wvila)) = pai [$ (vi)] (@) and

vavi(ai) £ v2i [$ (vi)] (ai), for all vi € N.

(i) g (vi, vi) (ai) = paij [H(vi), H(vi)] (ai)

and

vaij (vi, vi) (ai) < vaii [9 (vi), H(vi)] (ai), for every
Vi, Vi € G.

Definition 3.14. Let Fll = (N1, S, R1) and 1:12 =
(9t 2, S 2, R2) be two IFSHG.

A weak isomorphism between two IFSHG, is
definedasI: X > X, isa

bijective  homomorphism which satisfies the
following conditions,

(i) mavilai) = p2i [T (vi)] (ai) and
vivi(ai) = vai [T (vi)] (ai), for all vi € .

Definition 3.15. Let H1 = (R 1, S 1, R1) and Hy
= (M2, S2, R2) be two IFSHG.

A co-weak isomorphism between two IFSHG, is
definedas T: X - X' ,isa

bijective  homomorphism which satisfies the
following conditions,

(i) paij (vi, vi) (@i) = p2ii [T (vi), T (vj)] (ai) and

vaig (vi, vi) (ai) = vaig [T (vi), T (v7)] (ai), for every
Vi, Vi € G.

Definition 3.16. Let I:I1 = (M1, S1, R1) and I:IZ =
(92, © 2, R2) be two IFSHG.

Then bijective function I: X - X' s said to
be a soft morphism or soft

R - morphism, if there exists a positive numbers
R 1, R, such that

(I) w2i [T(vi)] (ai) = W1 [uw ( T (vi)(ai))]
and
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v2i [T(vi)] (ai) = R 1 [vii { T (vi)(ai))], for all vi €
€N.

(i) paij [T(vi), T(vi)l (ai) = R 2 [py ( T
(vivi)(ai))] and

vaij [T(vi), T(v)] (ai) = R 2 [vaiy ( T (vivi)(ai))], for
every vi, vj € G.

Theorem 1. The degrees of vertices of isomorphic
intuitionistic fuzzy soft hypergraphs

may or may not be preserved.

Proof. The proof is obvious and it is exhibited in
Example 6.

Example 6. Let I:Il = (9, S1, R1) and I:Iz =

6,(0702)

13.02)

6,0301)

1

o.m
040.)
I\ sy
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(92, ©2, R2) be two IFSHG.

Consider a mapping T: X > X' by T(u1) = u1
, T (u2) = uz, T (u3) = us,

T (ua) = ua, T (us) = us.

Clearly deg(us) and X (us) = us is (0.5, 0.1) under
parameterization and deg(uz) and T (u2) = u2 is
(0.7, 0.2) under parameterization. Similarly, the
degree of all the vertices may or may not be
preserved. But for the parameters a1 and a,

S 1(uy, w2)(ai) # S T (u1), T (u2))(ai).
That is, the hyperedges do not remains

invariant showing that I-11 and I:IZ are not

isomorphic.

Figure 3: The IFSHG H ={ H(a1), H(a2)}
corresponding to the parameters (a1, a2)

Figure 4: The IFSHG H ={,':,(al),f_,(az)}corresponding to the parameters (a1, a2)

Remark 3. In IFSHGs, the following conditions
are true.

1. The order of weak isomorphism are
same.

2. The size of Co-weak isomorphism are
same.
3. If the size and order of two IFSHGs are

equal then it might not be isomorphic.

1902



Journal of Harbin Engineering University
ISSN: 1006-7043

4, If the degrees of corresponding
vertices of IFSHGs under parameterizationremains
invariant then the IFSHGs may not be isomorphic.

Theorem 2. Isomorphism between IFSHG is an
equivalence relation.

Proof. Let H1 = (Jt1, G1, R1), Fb = (M2, G2,
R) and H3 = (93,G3, R) be

IFSHGs with the underlying sets X, X', X"
respectively, and R be the set of parameters.

(1) Reflexive

Consider the identity mapping £ : X - X
such that I (ui)(ai) = ui(ai) for all

(u) € X, Then I is a bijective satisfying the
following conditions.

wi(ui, vi)(ai) = p1i [T (ui), T (vi)] (ai) for all u,vi
€ Xand a; €ER.

vii(ui, vi)(ai) = vi [T (ui), T (vi)] (ai)

Hence T is an isomorphism of IFSHG to itself.
Therefore, it satisfies the reflexive relation.
(ii) Symmetric

Let T: X = X' be an isomorphism of H1 onto H»,
the Tis a bijective satisfying

T (ui)(ai) = u2i(ai) for all uzi € X’

waiug, vi)(ai) = p2i [T (ui), T (vi)] (ai) for all u;vi
€ X and ai € R.vai(u, vi)(ai) = v2i [T (ui), T (vi)]
(ai)

As T is a bijective T 7! (u2) (ai) = (u) (ai) for
every uz € X’

p1i [T Huz), T Hva)l(@i) = py; (uzi, vai) (ai), For
allu,, v,; €EX’ andaj €R.

Hence we get a one to one onto mapping T7! : X
- X' which is an isomorphism

from I:IZ to I:Il.

ie)I:11 EI:IZ :f—lz 51:11
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(iii) Transitive
let T : X > X and T': X > X' be an

isomorphisms of IFSHG l:I1 onto I:Iz and

I:IZ onto I:I3 respectively, then

(T ) (ui)a) = T’ [T (u)] (ai) forall ui € X
As T: X' = X" is an isomorphism,

T (ui)(ai) = u2(ai) for all (u2) € X’

wii(ui, vi)(ai) = u2i [T (ui), T (vi)] (ai) for all u,vi
€ X and a;i € R.vii(ui, vi)(ai) = v2i [T (ui), T (vi)]
(ai)

ie) pai(ui, vi)(ai) = p2iuj, vi)(ai)
vi(ui, vi)(ai) = vaiu;, vj)(ai)

As T’ X' > X' is an isomorphism is an
isomorphism from X’ to X" , then we have

T (uj)(ai) = usi(ai) for all usi € X"
p2i(uy, vi)(ai) = usi( T (u)), T (vi))(ai)
vai(ug, vi)(ai) = vai(T' (uy), T (v)))(ai)

using above, We get

piilui, vil(a)) = p2iu;, vi)(ai) = psdE' (u), T’

(v))(ai)

=sil(THT (u)), T(T (w))]

vi(ui, vi)(ai) = wvai(u;, vj)(ai) vai(T (uj), ¥

(vi))(ai)
=viil(TT (u))), T (T (v))]

Therefore I’ ° T is an isomorphism between X
and X' .

Hence isomorphism between Intuitionistic fuzzy
soft hypergraphs is an equivalance relation.

Theorem 3. Weak isomorphism between IFSHG
satisfies the partial order relation.

Proof. It can be easily proved by the same
arguments given in the above theorem.

Theorem 4. Let I:11 = (M1, S1, R1), I:IZ = (2,
S 2, R) be two IFSHG. If 1:11 is co-weak isomorphic
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to I:IZ and 1:11 is regular, then IN-IZ is regular too

under parameterization.

Proof. Let IFSHG 1:11 = (Jt1, S1, R1)is a co-weak

isomorphic to I:Iz, then there

exists a co-weak isomorphism T: X &> X’ , which
is a bijective homomorphism

that satisfies the following conditions,

(i) paig (vi, vi) (ai) = paij [T (vi), T (v)]
(ai) and

viij (vi, vi) (ai) = vaij [T (vi), T (vs)] (ai), for every
vi, vj € G.

Since I:Il is regular,
Z,,ij'viem Haij (vivj)(ai) = constant,
Zviﬂj'viem Vaij (vivj)(ai) = constant

Now,

Zz(”i)iz ('l?j), I"lZij [3: (vi):s: (U])](ai) =
Zvﬁv}'.viem wj (vivy) (@) = constant,
ZI(vi)::I wp, Vaij [z ), T (vj)](ai) =

Z,,i*,,j'yiem Viij (viv]-)(ai) = constant

Remark 4. Let I:I1 = (M1, S1, R1), IN-IZ = (N,
&2, R) be two IFSHGs. If

I:Il is weak isomorphic to IN-IZ and I:I1 is regular,

then Itlz need not to be regular.
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Theorem 5. Let H= (N, ©) be an IFSHG. Then (S,
:N>100,1],6v: t->[0,1])

is a constant function iff the following conditions
are equivalent.

(i) Hisa regular IFSHG.

(ii) His totally regular IFSHG.

Proof. Suppose that (S, ©.) be a constant
function.

Let GSu(vi) = Ci and Guvi) = C; for the
parameter a1 € Randvi € G.

(i) = (i) Assume that H is a (ki , k'i )-regular
IFSHG.

Let degu(vi(ai)) = k1 and degv(vi(a1)) = k..

Then we have, degu[vi(ai)] = degu(vi(ai)) +
Su(vi(a1)) and

degv[vi(ai)] = degv(vi(ai)) + Su(vi)(ai)

Thus degul[vi(a1)] = ki + C1 and degv[vi(ai)] =

k'1 + Ca.

Hence H is totally regular IFSHG.

(i) = (i) Assume that His a (pi, p';)-totally regular
IFSHG.

Let degu[vi(a1)] = p1 and degv[vi(ai)] = p's.

Then we have degyu[vi(ai)] = degu(vi(ai)) +
Su(va(ai)) and

deg.[vi(a1)] =degv(vi(ai)) + Gu(vi)(ai))

= degu(vi(ai)) + Su(vi(ai)) = p1, degv(vi(ai))
+ Gu(vi)(a1)) = p';

= degu(vi(a1)) + C1 = p1, degv(vi(ai)) + C2 =
P’y

= degyu(vi(ai)) = p1 — Ci, degv(vi(ai)) = ,C)'1 -
Cy,forai E Randvi € &

Thus H is a regular IFSHG. Hence (i) and (ii) are
equivalent.

Conversely, Assume that (i) and (ii) are equivalent.

Vol 44 No. 7
July 2023

That is His a regular IFSHG iff His a totally
regular IFSHG.

Suppose that (S, Sv) is not a constant function
and Si(vi1) and Gi(v2) is not equal for some vi, v2

€ Jt corresponding to the parameter a; . If His a
(ki , k'i)- regular IFSHG,

then deg(vi)(ai1)) = (k1, k'1)- for all v1 € S..

Consider, deg[vi(ai)] = deg(vi(ai))+ S (vi(a1)) =
(k, k'1)+ S (vi(a1)) and

deg[va(ai)] = deg(va(a1)) + & (va(a1)) = (kz, K',)
+ S(v2(a1)).

Then Gi(vi) and Si(v2) is not equal for some vy,
v2 € It corresponding to the parameter ai.
Thus deg[vi(a1)] and deg[vz2(a1)] are not equal.

Hence His not a totally regular

IFSHG, which is a contradiction.

Let H is totally regular IFSHG. Then deg|[vi(a1)] =
deg[va(a1)].

That is deg(vi(a1)) + S (vi(ai)) = deg(va(ai)) +
S (v2(a1)) and

deg(vi(ai)) - deg(vz(a1)) = & (v2(a1)) - &
(V1(a1)).

Since deg(vi(ai)) - deg(vz(ai1)) # 0 and S(v2(a1))
- &(vi(a1)) # 0.

Thus deglvi(ai)] # deg[va(a1)]. So H is not a
regular IFSHG,

which is a contradiction to our assumption,

Hence (S, ©v) must be a constant function.

Theorem 6. Let H = (M, S) be an IFSHG. If His
both regular and totally

regular, then (S,, S V) is a constant function.

Proof. Let H = (J, S) be an IFSHG and it is both
regular and totally regular.

Let degu[vi(ai1)] = p1 and deg.[vi(a1)] = p’,, for
allai € Rand v € G.

Let degu(vi(ai)) = pn and degu(vi(a))) = p’,, for
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allai € Randv; € &.

Consider, degyu[vi(ai)] = p1, forallvi € ©

< degu(vi(ai)) + G u(vi(ai)) = pa

S pn + Gulvi(al)) = p1

< Gu(vilai)) = p1 — pn, forall vi € Sand ai € R.
Consider, degy(vi(ai)) = p',, forallvi € &

< degu(vi(ai) + Gu(vi(ai)) = p';

S pn + Cy(vi(a)) = p’

< G y(vilai)) = p';
R.

-p', forallvi € Gand ai €

Hence (S, ©v) is a constant function.

Note: The converse of the theorem need not be
true.

3 Conclusion

Hypergraphs are thought to be the most efficient
representation for dealing with complex practical
problems in real life. An IFSS is a fuzzy soft set
extension that is used to deal with uncertain
information under complexity based on the
parameters. So, by incorporating IFSS and
hypergraphs, a concept of IFSHGs is provided, as
well as discussion of regular - IFSHGs and totally
regular IFSHGs. It is revealed that isomorphism
between IFHGs is an equivalence relation and that
weak isomorphism satisfies the partial order
relation. Soft & -morphism is also introduced.
Furthermore, the author intends to expand his
research into soft K- morphism IFSHGs and their
properties.
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