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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 data than 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 Soft Hypergraphs 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 a set 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 graphs in detail. Mohinta and Samanta [6] introduced the concept of fuzzy soft graphs in 
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 (Sµ, Sν) is a constant function. 
 
Notation list: 
Throughout this paper, the following notations were used. 
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o U be the universe set and R be the set of all parameters. 
o H˜ = (N,S,R) is an IFSHGs. 
o (N µ, N ν) or simply (µi, νi) denotes the degrees of membership and non- membership of the 

vertex vi ∈ V , such that 0 ≤ N µ + N ν ≤ 1. 
o (S µ, S ν) or simply (µij, νij) denotes the degrees of membership and non- membership of 

the hyperedge vi, vj  ∈  V × V , such that 0 ≤ S µ + S ν ≤ 1. 
o P (V × V ) is an intuitionistic fuzzy power set. 
o P (V ) and P (E) be the set of all intuitionistic fuzzy soft set over vertices V 

 and hyperedges E respectively. 
o The support of an Intuitionistic fuzzy soft set V in S is denoted by supp Ej(ai) = 

 {vi/ S µ(ai) > 0 and S ν(ai) > 0, ai ∈ R}. 
o Sµ : N → [0, 1], Sν : N → [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 are dealt in this section. 

Definition 2.1. [1] Let a set E be fixed. An intuitionistic fuzzy set (IFS) 

V in E  is  an object of the form V   = {⟨vi, µi(vi), νi(vi)⟩ /vi  ∈ E}, where 

the function µi : E → [0, 1] and νi : E → [0, 1] determine the degree 

of membership and the degree of non-membership of the element vi ∈ E, 

respectively and for every  νi ∈ E, 0 ≤ µi(vi) + νi(vi) ≤ 1. 

Definition 2.2.  [10] Let E be the fixed set and V  = {⟨vi, µi(vi), νi(vi)⟩ |vi ∈ V } 

be an IFS. Six types of Cartesian product of n subsets (crisp sets) V1, V2, · · · , Vn of V over E 
are defined as f ol lows, of V over E are defined as f ol lows, 

Vi1 ×1Vi2 ×1Vi3 · · ·×1Vin  = {((v1, v2, · · · , vn),∏ 𝜇௜
௡
௜ୀଵ , ∏ 𝜐௜

௡
௜ୀଵ ) v1 ∈ V1, v2 ∈ V2, · · · , vn ∈ 

Vn } 

Vi1 ×2Vi2 ×2Vi3 · · ·×2Vin  = {((v1, v2, · · · , vn),∑ 𝜇௜
௡
௜ୀଵ − ∑ 𝜇௜௜ஷ௝ 𝜇௝ + ∑ 𝜇௜௜ஷ௝ஷ௞ 𝜇௝𝜇௞ −

⋯ + (−1)௡ିଶx ∑ 𝜇௜௜ஷ௝ஷ௞…ஷ௡ 𝜇௝𝜇௞ … 𝜇௡ + (−1)௡ିଵ), ∏ 𝜇௜
௡
௜ୀଵ , ∏ 𝜐௜

௡
௜ୀଵ ) v1 ∈ V1, v2 ∈ V2, 

· · · , vn ∈ Vn } 

 Vi1 ×3Vi2 ×3Vi3 · · ·×3Vin  = {((v1, v2, · · · , vn),∑ 𝜈௜
௡
௜ୀଵ − ∑ 𝜈௜௜ஷ௝ 𝜈௝ + ∑ 𝜈௜௜ஷ௝ஷ௞ 𝜈௝𝜈௞ −

⋯ + (−1)௡ିଶx ∑ 𝜈௜௜ஷ௝ஷ௞…ஷ௡ 𝜈௝𝜈௞ … 𝜈௡ + (−1)௡ିଵ), ∏ 𝜇௜
௡
௜ୀଵ , ∏ 𝜐௜

௡
௜ୀଵ ) v1 ∈ V1, v2 ∈ V2, 

· · · , vn ∈ Vn } 

Vi1 ×4Vi2 ×4Vi3 · · ·×4Vin  =  {((v1, v2, · · · , vn), min( 𝜇ଵ,. . . , 𝜇௡), max(𝜈ଵ,. . . , 𝜈௡))| v1 ∈ V1, 

v2 ∈ V2, · · · , vn ∈ Vn} 

Vi1 ×5Vi2 ×5Vi3 · · ·×5Vin  =  {((v1, v2, · · · , vn), max( 𝜇ଵ,. . . , 𝜇௡), min(𝜈ଵ,. . . , 𝜈௡))| v1 ∈ V1, 

v2 ∈ V2, · · · , vn ∈ Vn} 

It must be noted that vi ×s vj is an IFS, where s = 1, 2, 3, 4, 5, 6. 
 

Definition 2.3. [5] If M ⊆ R and IFU denotes the set of all intuitionistic fuzzy sets 

of U. A pair (F, M ) is called an intuitionistic fuzzy soft set over U, where 
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intuitionistic fuzzy approximation function is given by F = (Fµ, Fν) : M → IFU . 
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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 K -morphism is also 
introduced. Furthermore, the author intends to expand his research into soft K- morphism IFSHGs 
and their properties. 
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