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Multigroups, derived from multisets, generalize groups by allowing element repetition. 

The coprime graph of a multigroup 𝐺, denoted 𝛤𝑐𝑜𝑝(𝐺), has 𝐺 as its vertex set, with two 

distinct vertices x and y adjacent if and only if their orders are coprime, i.e., (|𝑥|, |𝑦|)  =
 1. This paper studies the coprime graph of multigroups defined over the dihedral group 

𝐷2𝑛 for prime 𝑛 ≥ 3. We analyze fundamental properties such as vertex degree, 

connectivity, completeness, and determine the graph's clique and chromatic numbers. 

We prove the graph is always connected but never complete and provide explicit 

formulas for its structural parameters.  

 Keywords: Multiset, Multigroup, Coprime Graph, Complete Graph, Multipartite 

 

INTRODUCTION 

The graph theory has been used to study several properties of 

an algebraic structure through associating the structure as a 

graph. Specific graphs have been defined on algebraic 

structures by mathematicians and these graphs are used as 

representing these structures geometrically and study its 

properties (Juliana, Masriani, Wardhana, Switrayni, and 

Irwansyah, 2020). 

A multiset is a mathematical structure similar to the classical 

set in which repetition of elements is allowed. In the classical 

set theory, elements are not allowed to repeat and hence occur 

only once in a set. However, most situations in real life 

involve repetition which creates limitations for the classical 

set in representing these situations for example polynomial 

roots that are repeated, statistical sample observation that are 

repeated, repeated atoms in a molecule and so on. This 

challenges brought about the multisets (Sowaity, Sharada, and 

Naji, 2019). The multigroup are structures formed from 

multiset which generalizes group structures formed from the 

classical sets (Shyamal and Debjani, 2018). 

The coprime graphs of finite groups have been studied 

severally by different authors. Juliana et al. (2020) studied the 

coprime graphs of 𝑍𝑛and its subgroups forall 𝑛. They showed 

that for any prime number 𝑛, the graph is bipartite and 

multipartite if 𝑛is not a prime power. They also consider the 

coprime ofits subgroups. In (Syarifudin, 2021), the coprime 

graph of dihedral group wherethey discussed some properties 

of the graph which include its radius, its diameter and degree 

of vertex as well as its completeness. Another study by 

Gayatri et al.(2023) considered the coprime graph of the 

generalized quaternion group where they studied clique 

number and chromatic number of the coprime graph. The 

graph of multigroups has been studied. The study by Sowaity 

et al. (2019) discussed the identity graph of multigroups in 

which some basic graph properties were discussed which 

include vertex degree, connectedness, clique, clique number, 

chromatic number, covering number etc. were studied. They 

also obtained the condition for completeness of the graph. 

Magami and Ashafa (2023) studied the commuting graph of 

multigroups and it was proved that the identity element 

multiplicity is the maximum in a multigroup and the 

maximum degree of vertex was found as well as the its 

completeness. 

Despite the considerable attention given to coprime graphs of 

finite groups (Juliana et al., 2020; Syarifudin, 2021) and graph 

representations of multigroups (Sowaity et al., 2019; Magami 

and Ashafa, 2023), the coprime graph associated with 

multigroups remains largely unexplored. Existing studies 

have focused mainly on identity graphs and commuting 

graphs of multigroups, while coprime relations among 

multigroup elements have received little investigation. 

Furthermore, dihedral groups constitute one of the most 

important classes of finite non-abelian groups and have been 

widely studied in algebraic graph theory due to their rich 

structural properties (Syarifudin, 2021). Since multigroups 

generalize classical groups by allowing multiplicities of 

elements (Shyamal and Debjani, 2018), it is natural to 

investigate how these multiplicities influence the structure 

and properties of coprime graphs when the underlying 

algebraic system is a dihedral group. Therefore, the study of 

coprime graphs of multigroups over dihedral groups bridges 

two active research directions, namely coprime graphs of 

finite groups and graph-theoretic investigations of 

multigroups, and provides further insight into the interplay 

between multiplicity, group structure, and graph-theoretic 

properties. 

Motivated by this research gap, this study investigates some 

basic properties of the coprime graph of multigroups over the 

dihedral group 𝐷2𝑛, where n is a prime number. The obtained 

results extend existing works on coprime graphs of groups 

and graph representations of multigroups. 

 

MATERIALS AND METHODS 

Preliminaries 

In this section with some basic multigroup and graph theoretic 

terminologies are discussed. The graphs considered in this 

work are simple graphs; they are undirected graphs that do not 

have multiple edges or loops. 

A graph 𝛤 is formed by finite non-empty pair of sets 𝑉 and 𝐸. 

𝑉 is called the set of vertices and 𝐸 the set of edges connecting 

the vertices. The number of vertices in 𝛤 is known as its order 

while the total number of edges in 𝛤 is known as its size. 𝑑(𝑣) 

denotes the degree of a vertex 𝑣 ∈ 𝑉in the graph 𝛤 which is 

the number of edges connected to it. 𝛿(𝛤) and 𝛥(𝛤) denote 

the minimum and maximum vertex degree in a graph  𝛤 

respectively (Garba, Magami, and Ejima, 2021). 𝛤[𝑆] is 

called the induced subgraph of  𝛤 with 𝑆 ⊂ 𝑉and is the graph 
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with vertices set 𝑆and edges with both ends in 𝑆. A subset of  

𝑉in which no two vertices are adjacent iscalled an 

independent set. A complete graph 𝛤 is a graph in which every 

pair of its distinct vertices are adjacent. A complete graph 

with n vertices is represented by𝐾𝑛. A connected graph 𝛤 is 

said a graph in which any two distinct vertices of 𝛤 are joined 

by a path. 𝛤 is said to be disconnected if 𝛤 is not connected 

(Ajay, Lavanya, Peter, and Tamizh, 2021). 

 

Definition 2.1 

(Magami and Ashafa, 2023). Let 𝑋 be a finite set, a multiset 

𝑀over 𝑋 is a set that contains repeated elements of 𝑋. 

 

Example 2.1 

Let 𝑋 = {1, 2, 3, 4, 5}then the following are examples of 

multisetsover 𝑋, 

1. 𝑀1 = [1, 1, 1, 2, 2, 3, 3, 3, 4, 4, 5, 5, 5, 5] 
2. 𝑀2 =  [1, 1, 2, 2, 2, 3, 3, 4, 4, 5, 5] 
3. 𝑀3 =  [1, 1, 1, 1, 1, 2, 3, 3, 4, 5] 
The number of occurrences of an element in a multiset is its 

multiplicity and we write 𝐶𝑀1
(1) = 3 to mean that element 1 

in the multiset (mset for short) 𝑀1 occurs 3 times (Gambo and 

Tella, 2022).  𝑀𝑆(𝑋) denotes the set of all multisets over 𝑋. 

(Ibrahim, Awolola and Alkali, 2016). There are many ways of 

representing mset depending on the author’s choice for 

instance, the mset 𝑀3 = [1, 1, 1, 1, 1, 2, 3, 3, 4, 5] can be 

represented as𝑀3 = [15, 21, 32, 41, 51] with the subscript of 

an element representing its multiplicity (Gambo and Tella, 

2022). 

 

Definition 2.2 

Let 𝑀 ∈ 𝑀𝑆(𝑋), a subset 𝑆 ⊆ 𝑋is called the support or root 

of 𝑀 if for every 𝑥 ∈ 𝑀 with 𝐶𝑀(𝑥) > 0, ∃𝑥 ∈ 𝑆 (Gambo 

and Tella, 2022). 

 

 

 

Example 2.2 

Let 𝑀 = [𝑎4, 𝑏2, 𝑐8, 𝑑1], then clearly 𝑆 = {𝑎, 𝑏, 𝑐, 𝑑}is a 

support of  𝑀. 

 

Definition 2.3 

A multiset 𝑀 over 𝑋 is said to be 𝑟 - regular if all elements in 

𝑀  have same multiplicity 𝑟; 𝑀 is irregular if otherwise 

(Gambo and Tella, 2022), (Awolola and Michael, 2023). 

 

Example 2.3 

Let 𝑀 = [𝑎4, 𝑏4, 𝑐4, 𝑑4], then 𝑀is a 4 - regular multiset. 

 

Definition 2.4 

Let (𝑋,∗) be a group and 𝐺 ∈ 𝑀𝑆(𝑋), then 𝐺is a multigroup 

(mgroup for short) over 𝑋 if  ∀𝑥, 𝑦 ∈ 𝑋 we have 

1. 𝐶𝐺(𝑥 ∗ 𝑦) ≥ 𝐶𝐺(𝑥) ∩ 𝐶𝐺(𝑦) where 𝐶𝐺(𝑥) ∩ 𝐶𝐺(𝑦) =
𝑚𝑖𝑛{𝐶𝐺(𝑥), 𝐶𝐺(𝑦)}, 

2. 𝐶𝐺(𝑥−1) = 𝐶𝐺(𝑥) 

The set of all mgroup over the group 𝑋 is denoted by 𝑀𝐺(𝑋) 

(Ejegwa and Ibrahim, 2020), (Awolola, 2019a), (Nazmul, 

Majumdar and Samanta, 2013). 

 

Example 2.4 

Let (𝑋,∗) = (𝑍4,⊕4) then 𝐺 = [03, 12, 23, 32] is a mgroup 

over 𝑍4. 

 

Definition 2.5 

Let (𝑋,∗) be group, then the Coprime Graph of the multigroup 

𝐺 ∈ 𝑀𝐺(𝑋), 𝛤𝑐𝑜𝑝(𝐺), is the graph whose vertices are the 

elements of 𝐺and two distinct vertices 𝑥, 𝑦 ∈  𝐺 are 

connected if and only if (|𝑥|, |𝑦|)  =  1 (Juliana et al., 2020), 

(Awolola, 2019b). 

 

Example 2.5 

The Coprime Graph of multigroup 𝐺 =
[0, 0, 0, 1, 1, 2, 2, 2, 3, 3] over 𝑍4 is given in figure 1. 

 

 
Figure 1: Commuting Graph of Multigroup 𝐺 

 

Definition 2.6 

(Syarifudin, 2021). A dihedral group 𝐷2𝑛is a group with 

order2𝑛, 𝑛 ≥  3 generated by 2 elements 𝑎and 𝑏with the 

property 

𝐷2𝑛 = <  𝑎, 𝑏|𝑎𝑛 = 𝑒, 𝑏2 = 𝑒, 𝑏𝑎𝑏−1 = 𝑎−1 > 
From the above definition, it is not difficult to see that 

𝐷2𝑛 = {𝑒, 𝑎, 𝑎2, 𝑎3,・・・, 𝑎𝑛−1, 𝑏, 𝑎𝑏, 𝑎2𝑏, 𝑎3𝑏,・・・, 𝑎𝑛−1𝑏} 

 

Definition 2.7 

Let 𝐷2𝑛 be a dihedral group, a multigroup 𝐺over 𝐷2𝑛is a mset 

over 𝐷2𝑛 satisfying the following properties, 

1. 𝐶𝐺(𝑥 ∗ 𝑦) ≥ 𝐶𝐺(𝑥) ∩ 𝐶𝐺(𝑦), ∀𝑥, 𝑦 ∈ 𝐷2𝑛 where 𝐶𝐺(𝑥) ∩
𝐶𝐺(𝑦) = 𝑚𝑖𝑛{𝐶𝐺(𝑥), 𝐶𝐺(𝑦)} 

2. 𝐶𝐺(𝑥−1)  = 𝐶𝐺(𝑥), ∀𝑥 ∈ 𝐷2𝑛 

By the above definition the multigroup 𝐺 ∈ 𝑀𝐺(𝐷2𝑛) can be 

represented as 

𝐺 
=  [𝑀𝑒 , 𝑀𝑎, 𝑀𝑎2 , 𝑀𝑎3 ,・・・, 𝑀𝑎𝑛−1 , 𝑀𝑏 , 𝑀𝑎𝑏 , 𝑀𝑎2𝑏 , 𝑀𝑎3𝑏 ,
・・・, 𝑀𝑎𝑛−1𝑏] 
with 𝑀𝑥𝑖

 represents the mset containing repeated elements 

𝑥𝑖and |𝑀𝑥𝑖
| = 𝐶𝐺(𝑥𝑖). 

 

Example 2.6 

Consider the dihedral group 𝐷6 = {𝑒, 𝑎, 𝑎2, 𝑏, 𝑎𝑏, 𝑎2𝑏} and let 

𝐺1 = [𝑒, 𝑒, 𝑒, 𝑒, 𝑎, 𝑎, 𝑎2, 𝑎2, 𝑏, 𝑎𝑏, 𝑎𝑏, 𝑎2𝑏, 𝑎2𝑏], then it can be 

verified that 𝐺is a multigroup over 𝐷6and can be represented 

more compactly as 𝐺1 = [𝑀𝑒 , 𝑀𝑎2 , 𝑀𝑏 , 𝑀𝑎𝑏, 𝑀𝑎2𝑏] 
with |𝑀𝑒| = 4; |𝑀𝑎| = 2; |𝑀𝑎2| = 2; |𝑀𝑏| = 1; |𝑀𝑎𝑏| =
2; |𝑀𝑎2𝑏| = 2. 

 

Example 2.7 

Another example of multigroup over 𝐷6is 
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𝐺2 = [𝑒, 𝑒, 𝑒, 𝑒, 𝑎, 𝑎, 𝑎, 𝑎2, 𝑎2, 𝑎2, 𝑏, 𝑏, 𝑏, 𝑏, 𝑎𝑏, 𝑎𝑏, 𝑎2𝑏, 𝑎2𝑏, 𝑎2𝑏] 

here |𝑀𝑒| = 4; |𝑀𝑒| = 3; |𝑀𝑎2| = 3; |𝑀𝑏| = 4; |𝑀𝑎𝑏| =
2; |𝑀𝑎2𝑏| = 3. 

 

Example 2.8 

The coprime graph 𝛤𝑐𝑜𝑝(𝐺1) of the multigroup 

𝐺1 = [𝑒, 𝑒, 𝑒, 𝑒, 𝑎, 𝑎, 𝑎2, 𝑎2, 𝑏, 𝑎𝑏, 𝑎𝑏, 𝑎2𝑏, 𝑎2𝑏] 
defined in example (2.6) above is 

 

 
Figure 2: Coprime Graph of 𝐺1 

 

Definition 2.8 

Let 𝐴 ∈  𝑀𝐺(𝑋) and 𝑥 ∈  𝑋. If there exists a positive integer 

n such that 𝐶𝐴(𝑥𝑛) =  𝐶𝐴(𝑒), 𝑒 = identity element, then the 

least such positive integer is called the order of an element 𝑥 

with respect to 𝐴. If no such 𝑛 exists, 𝑥 is said to be of infinite 

order with respect to 𝐴. The order of an element 𝑥 with respect 

to 𝐴 is denoted by |𝐴(𝑥)|. (Awolola and Ibrahim, 2016), 

(Awolola and Ejegwa, 2017). 

 

RESULTS AND DISCUSSION 

Some Properties of 𝚪𝐜𝐨𝐩(𝐆), 𝐆 ∈ 𝐌𝐆(𝐃𝟐𝐧) 

Let 𝐺 be a multigroup over 𝐷2𝑛, 𝑛 ≥ 3, then 

𝐺
= [𝑀𝑒 , 𝑀𝑎, 𝑀𝑎2 , 𝑀𝑎3 ,・・・, 𝑀𝑎𝑛−1 , 𝑀𝑏, 𝑀𝑎𝑏, 𝑀𝑎2𝑏 , 𝑀𝑎3𝑏 ,
・・・, 𝑀𝑎𝑛−1𝑏] 
where 𝑀𝑥𝑖

= [𝑥𝑖 , 𝑥𝑖 , 𝑥𝑖 ,・・・, 𝑥𝑖] is the mset of repeated 

𝑥𝑖 ∈ 𝐷2𝑛. 

The elements of dihedral group 𝐷2𝑛, 𝑛 ≥ 3 with n prime can 

be partitioned into 3 disjoint subsets whose union gives the 

whole group. These subsets are: 

𝑃1 =  {𝑒} 
𝑃2 =  {𝑎, 𝑎2, 𝑎3,・・・, 𝑎𝑛−1} 
𝑃3 =  {𝑏, 𝑎𝑏, 𝑎2𝑏, 𝑎3𝑏,・・・, 𝑎𝑛−1𝑏} 
such that, element in 𝑃1has order 1 i.e. |𝑒|  =  1, all elements 

in 𝑃2each have order 𝑛i.e. |𝑎| = |𝑎2| = |𝑎3| =・・・ =
|𝑎𝑛−1| = 𝑛since|𝑎| = 𝑛, all elements in 𝑃3each have order 2 

i.e. |𝑏| = |𝑎𝑏| = |𝑎2𝑏| = |𝑎3𝑏| =・・・ = |𝑎𝑛−1𝑏| = 2 

since |𝑏|  =  2. 

If we partition multigroup 𝐺in the same manner, we will get 

3 msets 

𝐺 = [𝑀𝑒 , 𝑀𝛥1
, 𝑀𝛥2

] 

where 

𝑀𝛥1
= [𝑀𝑎, 𝑀𝑎2 , 𝑀𝑎3 ,・・・, 𝑀𝑎𝑛−1] and 

𝑀𝛥2
= [𝑀𝑏, 𝑀𝑎𝑏, 𝑀𝑎2𝑏 , 𝑀𝑎3𝑏 ,・・・, 𝑀𝑎𝑛−1𝑏]. 

Clearly, all elements in 𝑀𝑒have order 1, all elements in 

𝑀𝛥1
have order 𝑛and allelements in 𝑀𝛥2

have order 2. 

 

Theorem 3.1 

Let 𝐺 ∈ 𝑀𝐺(𝐷2𝑛)where 𝑛 ≥  3and 𝑛 is prime, then 

1. 𝛤𝑐𝑜𝑝(𝐺) is a connected graph 

2. 𝛤𝑐𝑜𝑝(𝐺)is not complete 

 

Proof 

Suppose 𝐺 ∈ 𝑀𝐺(𝐷2𝑛) where 𝑛 ≥  3 and n is prime then G 

can be partitioned into 3 disjoint partitions of msets 

𝑀𝑒 , 𝑀𝛥1
, 𝑀𝛥2

as defined earlier. Let𝑒 ∈ 𝑀𝑒then |𝑒|  =  1. 

 

Claim 

𝑒is connected to all vertices of 𝛤𝑐𝑜𝑝(𝐺). 

 

Proof of Claim 

Let 𝑣 ∈ 𝐺then 𝑣 ∈ 𝑀𝑒or 𝑣 ∈ 𝑀𝛥1
or ∈ 𝑀𝛥2

. If 

1. 𝑣 ∈ 𝑀𝑒then 𝑒 ∼ 𝑣because (|𝑒|, |𝑣|)  =  (1, 1)  =  1. 

2. 𝑣 ∈ 𝑀𝛥1
then 𝑒 ∼ 𝑣because (|𝑒|, |𝑣|)  =  (1, 𝑛)  =  1. 

3. 𝑣 ∈ 𝑀𝛥2
then 𝑒 ∼ 𝑣because (|𝑒|, |𝑣|)  =  (1, 2)  =  1. 

which proves our claim and therefore 𝛤𝑐𝑜𝑝(𝐺) is connected. 

Secondly, to prove that 𝛤𝑐𝑜𝑝(𝐺) is not complete, it suffice to 

show any two vertices 

that are not adjacent. Let 𝑣1and 𝑣2be two vertices of 𝛤𝑐𝑜𝑝(𝐺) 

such that 𝑣1, 𝑣2 ∈ 𝑀𝛥1
then 𝑣1 and 𝑣2 are not connected 

because (|𝑣1|, |𝑣2|)  =  (𝑛, 𝑛)  =  𝑛 ≠  1. Hence the result. 

 

Theorem 3.2. 

Let 𝐺 ∈ 𝑀𝐺(𝐷2𝑛) where 𝑛 ≥  3and n is prime, then 

1. The degree 𝑑(𝑣) of a vertex 𝑣in 𝛤𝑐𝑜𝑝(𝐺) is given by 

𝑑(𝑣)  = {

|𝐺| − 1            , 𝑣 ∈ 𝑀𝑒

|𝑀𝑒| + |𝑀𝛥2
|, 𝑣 ∈ 𝑀𝛥1

|𝑀𝑒| + |𝑀𝛥1
|, 𝑣 ∈ 𝑀𝛥2

 

2. The minimum degree of vertex in 𝛤𝑐𝑜𝑝(𝐺)is 

𝛿(𝛤𝑐𝑜𝑝(𝐺))  =  |𝑀𝑒| + 𝑚𝑖𝑛{|𝑀𝛥1
|, |𝑀𝛥2

|} 

3. The maximum degree of vertex in 𝛤𝑐𝑜𝑝(𝐺)is 𝛥(𝛤𝑐𝑜𝑝(𝐺))  =

 |𝐺|  −  1. 

 

Proof 

Suppose 𝐺 ∈ 𝑀𝐺(𝐷2𝑛) where 𝑛 ≥  3 and 𝑛is prime then 

𝐺can be partitioned into 3 disjoint partitions of msets 

𝑀𝑒 , 𝑀𝛥1
and 𝑀𝛥2

as defined above. 

i. Let 𝑣 ∈ 𝐺be a vertex of 𝛤𝑐𝑜𝑝(𝐺) then we have 3 cases: 

 

Case 1 

(𝒗 ∈ 𝑴𝒆):Since 𝑣 ∈ 𝑀𝑒then |𝑣|  =  1 and 𝑣 is adjacent to 

i. all elements of 𝑀𝑒\{𝑣} because (|𝑣|, |𝑥|)  =
 (1, 1)  =  1 for 𝑥 ∈ 𝑀𝑒\{𝑣}. 

ii. all elements of 𝑀𝛥1
because (|𝑣|, |𝑥|)  =  (1, 𝑛)  =

 1 for 𝑥 ∈ 𝑀𝛥1
. 

iii. all elements of 𝑀𝛥2
because (|𝑣|, |𝑥|)  =  (1, 2)  =

 1 for 𝑥 ∈ 𝑀𝛥2
. 

therefore, 

𝑑(𝑣)  =  |𝑀𝑒\{𝑣}|  + |𝑀𝛥1
|  +  |𝑀𝛥2

| 

=  |𝑀𝑒|  −  1 + |𝑀𝛥1
|  + |𝑀𝛥2

| 
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=  |𝑀𝑒|  + |𝑀𝛥1
|  +  |𝑀𝛥2

|  −  1 

=  |𝐺|  −  1 
 

Case 2 

(𝒗 ∈ 𝑴𝜟𝟏
): Since 𝑣 ∈ 𝑀𝛥1

then |𝑣|  =  𝑛 and 𝑣 is adjacent to 

i. all elements of 𝑀𝑒because (|𝑣|, |𝑥|)  =  (𝑛, 1)  =
 1 for 𝑥 ∈ 𝑀𝑒. 

ii. all elements of 𝑀𝛥2
because (|𝑣|, |𝑥|)  =  (𝑛, 2)  =

 1 for 𝑥 ∈ 𝑀𝛥2
. 

however, 𝑣 is not adjacent to elements 𝑀𝛥1
because 

(|𝑣|, |𝑥|) =  (𝑛, 𝑛) =  𝑛 ≠ 1 for 𝑥 ∈ 𝑀𝛥1𝑣, therefore 

𝑑(𝑣)  =  |𝑀𝑒|  +  |𝑀𝛥2
| 

 

Case 3 

(𝒗 ∈ 𝑴𝜟𝟐
): Since 𝑣 ∈ 𝑀𝛥2

then |𝑣|  =  2 and 𝑣 is adjacent to 

i. all elements of 𝑀𝑒 because (|𝑣|, |𝑥|)  =  (2, 1)  =

 1 for 𝑥 ∈ 𝑀𝑒. 

ii. all elements of 𝑀𝛥1
because (|𝑣|, |𝑥|)  =  (2, 𝑛)  =

 1 for 𝑥 ∈ 𝑀𝛥1
. 

however, 𝑣 is not adjacent to elements 𝑀𝛥2
because 

(|𝑣|, |𝑥|) =  (2, 2) =  2 ≠ 1 for 𝑥 ∈ 𝑀𝛥2
, therefore 

𝑑(𝑣)  =  |𝑀𝑒|  +  |𝑀𝛥1
| 

This proves part (1) of the theorem. 

 

ii.  𝛿(𝛤𝑐𝑜𝑝(𝐺))  =  min
𝑣∈𝐺

{𝑑(𝑣)}. 𝑑(𝑣) assumes 3 different 

values based on the partition 𝑣 belongs to. These values 

are: 

|𝐺|  −  1or |𝑀𝑒|  +  |𝑀𝛥1
| or |𝑀𝑒|  + |𝑀𝛥2

| for 𝑥 ∈ 𝑀𝑒or 

𝑥 ∈ 𝑀𝛥1
 or 𝑥 ∈ 𝑀𝛥2

 respectively. We will obtain the 

minimum among these values. Since 

|𝐺| = |𝑀𝑒| +  |𝑀𝛥1
| + |𝑀𝛥2

| 

then |𝐺| − 1 > |𝑀𝑒| +  |𝑀𝛥1
| 

and |𝐺| − 1 > |𝑀𝑒| + |𝑀𝛥2
| 

therefore |𝐺|  −  1 cannot be the minimum value. Hence 

𝛿(𝛤𝑐𝑜𝑝(𝐺))  =  |𝑀𝑒| + 𝑚𝑖𝑛{|𝑀𝛥1
|, |𝑀𝛥2

|} 

 
iii. Δ(𝛤𝑐𝑜𝑝(𝐺))  =  max

𝑣∈𝐺
{𝑑(𝑣)}. 𝑑(𝑣) assumes 3 different 

values based on the partition 𝑣 belongs to. These values are: 

|𝐺|  −  1or |𝑀𝑒|  +  |𝑀𝛥1
| or |𝑀𝑒|  + |𝑀𝛥2

| for 𝑥 ∈ 𝑀𝑒or 

𝑥 ∈ 𝑀𝛥1
 or 𝑥 ∈ 𝑀𝛥2

 respectively. We will obtain the 

maximum among these values. Since 

|𝐺| = |𝑀𝑒| +  |𝑀𝛥1
| + |𝑀𝛥2

| 

then |𝐺| − 1 > |𝑀𝑒| +  |𝑀𝛥1
| 

and |𝐺| − 1 > |𝑀𝑒| + |𝑀𝛥2
| 

therefore |𝐺|  −  1is the maximum value. Hence 

Δ(𝛤𝑐𝑜𝑝(𝐺))  =  |𝐺| − 1 

 

Theorem 3.3 

Let 𝐺 ∈ 𝑀𝐺(𝐷2𝑛)where 𝑛 ≥  3and n is prime, then the size 

of 𝛤𝑐𝑜𝑝(𝐺) is given by 

|𝐸 (𝛤𝑐𝑜𝑝(𝐺))| =
𝑀𝑒(𝑀𝑒 − 1)

2
+ ∑ ∑ |𝑀𝑥||𝑀𝑦|

𝑀𝑦∈𝑀𝛥2𝑀𝑥∈𝑀𝛥1

+ |𝑀𝑒|(|𝑀𝛥1
| + |𝑀𝛥2

|) 

Proof 

Suppose 𝐺 ∈ 𝑀𝐺(𝐷2𝑛) where 𝑛 ≥  3 and 𝑛is prime then 

𝐺can be partitioned into 3 disjoint partitions of msets 

𝑀𝑒 , 𝑀𝛥1
and 𝑀𝛥2

as defined earlier. By definition of 𝛤𝑐𝑜𝑝(𝐺), 

the connected components of the graph can be classified into 

3 as follows: 

1. Since elements in 𝑀𝑒have order of 1 then any two vertices 

of 𝑀𝑒are connected 

Therefore, the induced subgraph 𝛤[𝑀𝑒] is complete. 

2. Since the elements in 𝑀𝛥1
and 𝑀𝛥2

have orders𝑛and 2 

respectively then no two elements of 𝑀𝛥1
 are connected 

likewise no two elements of 𝑀𝛥2
 are connected. However, 

since (𝑛, 2)  =  1 then all vertices in 𝑀𝛥1
re adjacent to all the 

vertices in 𝑀𝛥2
and therefore the induced subgraph 𝛤[𝑀𝑥 ∪

𝑀𝑦] with 𝑀𝑥 ∈ 𝑀𝛥1
, 𝑀𝑦 ∈ 𝑀𝛥2

is acomplete bipartite graph. 

3. Since elements in 𝑀𝑒 , 𝑀𝛥1
and 𝑀𝛥2

have orders of 1, 𝑛and 2 

respectivelythen all vertices of 𝑀𝑒are adjacent to all the 

vertices of 𝑀𝛥1
as well as all vertices of 𝑀𝛥2

. 

Based on the above classification of connected components of 

𝛤𝑐𝑜𝑝(𝐺) above, edges of  𝛤𝑐𝑜𝑝(𝐺) can be divided into 3 sets 

1. The first set are the edges of the complete induced subgraph 

𝛤[𝑀𝑒], 

|𝐸(𝛤[𝑀𝑒])|  =
|𝑀𝑒|(|𝑀𝑒|  −  1)

2
 

2. The second set are the edges of the induced subgraphs 

𝛤[𝑀𝑥 ∪ 𝑀𝑦] with 𝑀𝑥 ∈ 𝑀𝛥1
, 𝑀𝑦 ∈ 𝑀𝛥2

which is a complete 

bipartite graph, 

|𝐸(𝛤[𝑀𝑥 ∪ 𝑀𝑦])| = ∑ ∑ |𝑀𝑥||𝑀𝑦|

𝑀𝑦∈𝑀𝛥2𝑀𝑥∈𝑀𝛥1

 

3. Finally the edges connecting vertices of 𝑀𝑒with all other 

vertices of 𝛤𝑐𝑜𝑝(𝐺), 

|𝑀𝑒|(|𝑀𝛥1
| + |𝑀𝛥2

|) 

Taking the sum of these edges gives the result. 

 

Theorem 3.4 

Let 𝐺 ∈ 𝑀𝐺(𝐷2𝑛) where 𝑛 ≥  3and 𝑛is prime, then an 

induced 

subgraph 𝛤[𝐻]of 𝛤𝑐𝑜𝑝(𝐺)where 𝐻 ⊂ 𝐺 is complete iff 

1. 𝐻 =  𝑀𝑒 

2. 𝐻 =  𝑀𝑒 ∪ {𝑣}, 𝑣 ∈ 𝐺 \𝑀𝑒. 

3. 𝐻 =  𝑀𝑒 ∪ {𝑣1} ∪ {𝑣2}, 𝑣1 ∈ 𝑀𝛥1
, 𝑣2 ∈ 𝑀𝛥2

. 

 

Proof 

Suppose 𝐺 ∈ 𝑀𝐺(𝐷2𝑛) where 𝑛 ≥  3 and 𝑛is prime, then the 

vertices of 

𝛤𝑐𝑜𝑝(𝐺) can be partitioned into 𝑀𝑒 , 𝑀𝛥1
and 𝑀𝛥2

as defined 

earlier. 

(⇒) Assume that 𝛤[𝐻] is a complete induced subgraph of 

𝛤𝑐𝑜𝑝(𝐺) where 𝐻 ⊂ 𝐺then 𝑥, 𝑦 ∈ 𝐻implies (|𝑥|, |𝑦|) =  1 

which means 𝑥 ∼ 𝑦. 

Observe that all elements in 𝑀𝑒have order 1 and hence the 

induced subgraph𝛤[𝑀𝑒] is complete because for all 𝑣1, 𝑣2 ∈
𝑀𝑒 , (|𝑣1|, |𝑣2|)  =  (1, 1)  =  1 and 𝑣1 ∼ 𝑣2.Therefore, we 

can have𝐻 = 𝑀𝑒. 

Secondly, lets expand 𝑀𝑒by adding one vertex to see if the 

resulting subgraphwillbe complete. Consider the subset 𝑀𝑒 ∪
{𝑣}, 𝑣 ∈ 𝐺 \𝑀𝑒. 

 

Claim 

𝛤[𝑀𝑒 ∪ {𝑣}] for 𝑣 ∈ 𝐺 \𝑀𝑒is complete. 

 

Proof of Claim 

Let 𝑥, 𝑦 ∈ 𝑀𝑒 ∪ {𝑣}with 𝑣 ∈ 𝐺\𝑀𝑒then we the following 

cases: 

 

Case 1 (𝒙, 𝒚 ∈ 𝑴𝒆) 

Since 𝑥, 𝑦 ∈ 𝑀𝑒then |𝑥|  =  |𝑦|  =  1 and (|𝑥|, |𝑦|) = 1. 

Therefore𝑥 ∼ 𝑦. 

 

Case 2 (𝒙 ∈ 𝑴𝒆, 𝒚 =  𝒗) 
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Since 𝑥 ∈ 𝑀𝑒and 𝑦 = 𝑣 ∈ 𝐺\𝑀𝑒then |𝑥|  =  1and |𝑦|  ∈
 {𝑛, 2}depending on whether 𝑦belongs to 𝑀𝛥1

or 𝑀𝛥2
. We see 

that(|𝑥|, |𝑦|)  =  1. Therefore 𝑥 ∼ 𝑦. 

 

Case 3 (𝒚 ∈ 𝑴𝒆, 𝒙 =  𝒗) 

Since 𝑦 ∈ 𝑀𝑒and 𝑥 = 𝑣 ∈ 𝐺\𝑀𝑒then |𝑦|  =  1and |𝑥| ∈
 {𝑛, 2} depending on whether 𝑥belongs to 𝑀𝛥1

or 𝑀𝛥2
. We see 

that(|𝑥|, |𝑦|)  =  1. Therefore 𝑥 ∼ 𝑦. 

This proves our claim and hence we can have 𝐻 =  𝑀𝑒 ∪
{𝑣}, 𝑣 ∈ 𝐺 \𝑀𝑒. 

Thirdly, lets again expand 𝑀𝑒by adding two vertices to see if 

the resulting subgraphwill be complete. Consider the subset 

𝑀𝑒 ∪  {𝑣1}  ∪ {𝑣2}  𝑤𝑖𝑡ℎ  𝑣1, 𝑣2 ∈ 𝐺\𝑀𝑒 

Since any two elements 𝑥, 𝑦 ∈ 𝑀𝛥1
are not adjacent because 

(|𝑥|, |𝑦|) =  𝑛 ≠ 1 and similarly any two 𝑟, 𝑠 ∈ 𝑀𝛥2
are not 

adjacent because (|𝑟|, |𝑠|) =  2 ≠ 1 then 

𝛤[𝑀𝑒 ∪ {𝑣1} ∪ {𝑣2}] cannot be complete if either 𝑣1, 𝑣2 ∈
𝑀𝛥1

or 𝑣1, 𝑣2 ∈ 𝑀𝛥2
. So 𝐻cannot be the 𝑀𝑒 ∪ {𝑣1} ∪ {𝑣2}with 

𝑣1, 𝑣2 ∈ 𝑀𝛥1
or 𝑣1, 𝑣2 ∈ 𝑀𝛥2

. Therefore, weare left with two 

options: 𝑣1 ∈ 𝑀𝛥1
, 𝑣2 ∈ 𝑀𝛥2

and 𝑣2 ∈ 𝑀𝛥1
, 𝑣1 ∈ 𝑀𝛥2

.  

Assume that 𝑥, 𝑦 ∈ 𝑀𝑒 ∪ {𝑣1} ∪ {𝑣2} then we have two cases: 

 

Case 1 (𝒗𝟏 ∈ 𝑴𝜟𝟏
, 𝒗𝟐 ∈ 𝑴𝜟𝟐

) 

Since 𝑥, 𝑦 ∈ 𝑀𝑒 ∪ {𝑣1} ∪ {𝑣2} with 𝑣1 ∈ 𝑀𝛥1
, 𝑣2 ∈ 𝑀𝛥2

then 

we have the following sub cases: 

 

Sub case 1.1 (𝒙, 𝒚 ∈ 𝑴𝒆) 

This means |𝑥|  =  |𝑦|  =  1 and (|𝑥|, |𝑦|)  =  1. 

Therefore𝑥 ∼ 𝑦. 

 

Sub case 1.2 (𝒙 ∈ 𝑴𝒆, 𝒚 ∈  {𝒗𝟏, 𝒗𝟐}) 

This means |𝑥|  =  1, |𝑦|  ∈  {𝑛, 2}and (|𝑥|, |𝑦|)  =  1. 

Therefore 𝑥 ∼ 𝑦. 

 

Sub case 1.3 (𝒚 ∈ 𝑴𝒆, 𝒙 ∈  {𝒗𝟏, 𝒗𝟐}) 

This means |𝑦|  =  1, |𝑥|  ∈  {𝑛, 2} and (|𝑥|, |𝑦|)  =  1. 

Therefore 𝑥 ∼ 𝑦. 

 

Sub case 1.4 (𝒙 = 𝒗𝟏, 𝒚 = 𝒗𝟐or 𝒙 = 𝒗𝟐, 𝒚 = 𝒗𝟏) 

This means |𝑥|  =  𝑛, |𝑦|  =  2 or |𝑥|  =  2, |𝑦|  =  𝑛and 

(|𝑥|, |𝑦|)  =  1. Therefore  𝑥 ∼ 𝑦. 

 

Case 2 (𝒗𝟏 ∈ 𝑴𝜟𝟐
, 𝒗𝟐 ∈ 𝑴𝜟𝟏

) 

Since 𝑥, 𝑦 ∈ 𝑀𝑒 ∪ {𝑣1} ∪ {𝑣2}with 𝑣1 ∈ 𝑀𝛥2
, 𝑣2 ∈ 𝑀𝛥1

then 

we have the following sub cases: 

 

Sub Case 2.1 (𝒙, 𝒚 ∈ 𝑴𝒆):  

This means |𝑥|  =  |𝑦|  =  1 and (|𝑥|, |𝑦|)  =  1. 

Therefore𝑥 ∼ 𝑦. 

 

Sub Case 2.2 (𝒙 ∈ 𝑴𝒆, 𝒚 ∈  {𝒗𝟏, 𝒗𝟐}) 

This means |𝑥|  =  1, |𝑦|  ∈  {𝑛, 2}and (|𝑥|, |𝑦|)  =  1. 

Therefore 𝑥 ∼ 𝑦. 

 

Sub Case 2.3 (𝒚 ∈ 𝑴𝒆, 𝒙 ∈  {𝒗𝟏, 𝒗𝟐}): 

This means |𝑦|  =  1, |𝑥|  ∈  {𝑛, 2}and 

(|𝑥|, |𝑦|)  =  1. Therefore 𝑥 ∼ 𝑦. 

 

Sub case 2.4 (𝒙 = 𝒗𝟏, 𝒚 = 𝒗𝟐or 𝒙 = 𝒗𝟐, 𝒚 = 𝒗𝟏) 

This means |𝑥|  =  𝑛, |𝑦|  =  2 or |𝑥| =  2, |𝑦| =  𝑛 and 

(|𝑥|, |𝑦|)  =  1. Therefore 𝑥 ∼ 𝑦. 

This proves the third part which is 𝐻 = 𝑀𝑒 ∪ {𝑣1} ∪
{𝑣2}, 𝑣1 ∈ 𝑀𝛥1

, 𝑣2 ∈ 𝑀𝛥2
. 

(⇐) 

1. Assume 𝐻 =  𝑀𝑒 and let 𝑥, 𝑦 ∈ 𝐻 then (|𝑥|, |𝑦|)  =  1 and 

𝑥 ∼ 𝑦. Therefore 

𝛤[𝐻] is complete. 

 

2. Assume 𝐻 = 𝑀𝑒 ∪ {𝑣}, 𝑣 ∈ 𝐺\𝑀𝑒 and let 𝑥, 𝑦 ∈ 𝐻 then 

we have the following 

cases: 

 

Case 1 (𝒙, 𝒚 ∈ 𝑴𝒆) 

Since 𝑥, 𝑦 ∈ 𝑀𝑒then (|𝑥|, |𝑦|)  =  1 and 𝑥 ∼ 𝑦. Therefore 

𝛤[𝐻] is complete. 

Case 2 (𝒙 ∈ 𝑴𝒆, 𝒚 = {𝒗}) 

Since 𝑥 ∈ 𝑀𝑒and 𝑦 = 𝑣 ∈ 𝐺 \ 𝑀𝑒 then |𝑥| = 1, |𝑦| ∈ {𝑛, 2} 

which implies that (|𝑥|, |𝑦|)  =  1 and 𝑥 ∼ 𝑦. Therefore 𝛤[𝐻] 
is complete. 

3. Assume 𝐻 = 𝑀𝑒 ∪ {𝑣1} ∪ {𝑣2}, 𝑣1 ∈ 𝑀𝛥1
, 𝑣2 ∈ 𝑀𝛥2

and let 

𝑥, 𝑦 ∈ 𝐻then wehave the following cases: 

 

Case 1 (𝒙, 𝒚 ∈ 𝑴𝒆) 

Since 𝑥, 𝑦 ∈ 𝑀𝑒then (|𝑥|, |𝑦|)  =  1 and 𝑥 ∼ 𝑦. Therefore 

𝛤[𝐻] is complete. 

 

Case 2 (𝒙 ∈ 𝑴𝒆, 𝒚 =  {𝒗𝟏, 𝒗𝟐}) 

Since 𝑥 ∈ 𝑀𝑒and 𝑦 ∈  {𝑣1, 𝑣2}then |𝑥| = 1, |𝑦| ∈
{𝑛, 2}which implies that (|𝑥|, |𝑦|)  =  1 and 𝑥 ∼ 𝑦. Therefore 

𝛤[𝐻] is complete. 

 

Case 3 (x = v1, y = v2 or x = v2, y = v1) 

Since 𝑥 =  𝑣1, 𝑦 =  𝑣2or 𝑥 =  𝑣2, 𝑦 =  𝑣1then |𝑥|  =  𝑛, 

|𝑦|  =  2 or |𝑥|  =  2, |𝑦|  =  𝑛respectively. This implies that 

(|𝑥|, |𝑦|)  =  1 and 𝑥 ∼ 𝑦. Therefore 𝛤[𝐻] is complete. 

This completes the proof. 

 

Theorem 3.5 

Let 𝐺 ∈ 𝑀𝐺(𝐷2𝑛)where 𝑛 ≥  3and 𝑛is prime, then the 

cliquenumber of 𝛤𝑐𝑜𝑝(𝐺)is 𝜔(𝛤𝑐𝑜𝑝(𝐺))  =  |𝑀𝑒|  +  2 

 

Proof 

Suppose 𝐺 ∈ 𝑀𝐺(𝐷2𝑛) where 𝑛 ≥  3 and 𝑛is prime then 

𝐺can be partitioned into 3 disjoint partitions of msets 

𝑀𝑒 , 𝑀𝛥1
and 𝑀𝛥2

as defined earlier. 

The clique number of 𝛤𝑐𝑜𝑝(𝐺) is the number of vertices of the 

maximum induced complete subgraph. By Theorem (3.4), the 

complete induced subgraph 𝛤[𝐻] canonly be one out of the 

following 3 options, 𝛤[𝑀𝑒] or 𝛤[𝑀𝑒 ∪ {𝑣}], 𝑣 ∈ 𝐺 \
 𝑀𝑒or𝛤[𝑀𝑒 ∪ {𝑣1} ∪ {𝑣2}], 𝑣1 ∈ 𝑀𝛥1

, 𝑣2 ∈ 𝑀𝛥2
. The 

maximum among these option is𝛤[𝑀𝑒 ∪ {𝑣1} ∪ {𝑣2}], 𝑣1 ∈
𝑀𝛥1

, 𝑣2 ∈ 𝑀𝛥2
and the number of vertices is given by|𝑀𝑒|  +

 2 as required. 

 

Lemma 3.6 

(Sowaity, Sharada, and Naji, 2020). The chromatic number 

for the complete graph 𝐾𝑛is 𝜒(𝐾𝑛) = 𝑛. Also for the complete 

bipartite graph 𝐾𝑎,𝑏is𝜒(𝐾𝑎,𝑏) = 2. 

 

Theorem 3.7 

Let 𝐺 ∈ 𝑀𝐺(𝐷2𝑛)where 𝑛 ≥  3and 𝑛is prime, then the 

chromatic number of 𝛤𝑐𝑜𝑝(𝐺)is 𝜒(𝛤𝑐𝑜𝑝(𝐺))  =  |𝑀𝑒|  +  2 

 

Proof 

Suppose 𝐺 ∈ 𝑀𝐺(𝐷2𝑛) where 𝑛 ≥  3 and 𝑛is prime then 

𝐺can be partitioned into 3 disjoint partitions of msets 

𝑀𝑒 , 𝑀𝛥1
and 𝑀𝛥2

as defined earlier. The chromatic number of 

𝛤𝑐𝑜𝑝(𝐺) is the smallest number of colours which can be used 

to colour it such that no two adjacent vertices have same 
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colour. By Theorem (3.5), the maximum induced complete 

subgraph is 𝛤[𝑀𝑒 ∪ {𝑣1} ∪ {𝑣2}], 𝑣1 ∈ 𝑀𝛥1
, 𝑣2 ∈ 𝑀𝛥2

has 

vertices |𝑀𝑒|  +  2. Therefore we can use the minimum of 

|𝑀𝑒|  +  2 colours to colour the maximum induced complete 

subgraph by lemma (3.6).Assuming we use |𝑀𝑒|colours to 

colour the vertices in 𝑀𝑒,  use the (|𝑀𝑒| + 1)th colour to colour 

𝑣1 ∈ 𝑀𝛥1
and (|𝑀𝑒| + 2)th colour to colour 𝑣2 ∈ 𝑀𝛥2

then  we 

can use the (|𝑀𝑒| + 1)th colour to colour all vertices in 𝑀𝛥1
and 

the (|𝑀𝑒| + 2)th colour to colour all vertices in 𝑀𝛥2
. This is 

possible because no two vertices in 𝑀𝛥1
are adjacent; 

similarly, no two vertices in 𝑀𝛥2
are adjacent. This completes 

the proof. 

 

CONCLUSION 

In this investigation, we investigated the graph theoretic 

properties of coprime graph𝛤𝑐𝑜𝑝(𝐺) of multigroup over the 

dihedral group 𝐷2𝑛with 𝑛prime number greater than 2. The 

vertex degree of a vertex was obtained by classifying the 

vertex set into3 partitions. The maximum degree and 

minimum degree of vertex in the graph were obtained. The 

total number of edges of the graph was also obtained. It was 

shown that the graph is always a connected graph but never a 

complete graph. Conditions for completeness of an induced 

subgraph were also found and the clique number and 

chromatic number of the graph were computed and were 

found to be the same. Further research can be conducted on 

other graph properties which include: radius, diameter, 

independence number and so on. 

 

REFERENCES 

Ajay, K., Lavanya, S., Peter, J. C., and Tamizh, T. C. (2021). 

Recent developments on the power graph of finite groups – a 

survey. AKCE International Journal of Graphs and 

Combinatorics, Doi: 

https://doi.org/10.1080/09728600.2021.1953359 

 

Awolola, J. A. (2019a). On cyclic multigroup family, Ratio 

Mathematica, 37 (2019), 61-68. 

 

Awolola, J. A. (2019b). On multiset relations and factor 

multigroups, South East Asian J. of Mathematics and 

Mathematical Sciences, 15(3) (2019), 1-10. 

 

Awolola, J. A. and Ejegwa, P. A.  (2017). On some algebraic 

properties of order of an element of a multigroup, 

Quasigroups and Related Systems, 25(2) (2017), 21-26. 

 

Awolola, J. A. and Ibrahim, M. A. (2016). Some results on 

multigroups, Quasigroups and Related Systems, 24(2) (2016), 

169-177. 

 

Awolola, J. A. and Michael, B. D. (2023). Multiset 

congruences on groups, Algebras, Groups and Geometries, 

39(1) (2023), 53-62. 

 

Ejegwa, P. A., and Ibrahim, A. M. (2020). Some Properties of 

Multigroups. Palestine Journal of Mathematics, 9 (1), 31–47. 

 

Gambo, J. G., and Tella, Y. (2022). On Multiset Functions. 

International Journal International Journal of Scientific & 

Engineering Research. Volume 13, Issue 6, June-2022. 

 

Garba, A. I., Magami, M. S. and Ejima, O. (2021). On the 

Identity-Power Graphs of Finite Groups. Journal of Physical 

Mathematics 12: S2 (2021): 346. 

 

Gayatri, M. R., Nurhabibah, N., Aini, Q., Awanis, Z. Y., 

Salwa, S., and Wardhana, I. G. A. W. (2023). The Clique 

Number and the Chromatic Number of the Coprime Graph for 

The Generalized Quarternion Group. JTAM (Jurnal Teori dan 

Aplikasi Matematika),7 (2), 409–416. 

 

Ibrahim, A. M. , Awolola, J. A. and Alkali, A. J. (2016). An 

extension of the concept of n-level sets to multisets, Annals 

of Fuzzy Mathematics and Informatics, 11(6) (2016), 855–

862. 

 

Juliana, R., Masriani, M., Wardhana, I. G. A. W., Switrayni, 

N. W., and Irwansyah, I. (2020). Coprime Graph of Integers 

modulo n Group and its Subgroups. Journal of Fundamental 

Mathematics and Applications (JFMA), 3 (1), 15–18. 

 

Magami, S. M., and Ashafa, S. U. (2023). Some Parameters 

of Commuting Graph of a Multigroup. Far East Journal of 

Mathematical Sciences (FJMS) (http://www.pphmj.com), 

116 (1), 61-71. (ISSN: 0972-0871. Doi: 

http://dx.doi.org/10.17654/0972096023005 

 

Nazmul, Sk., Majumdar, P. and Samanta, S. K. (2013) - On 

multisets and Multigroups. Annals of Fuzzy Mathematics and 

Informatics. Volume 6, No. 3, (November 2013), pp. 643-656 

 

Shyamal, D., and Debjani, R. (2018). On Multiset Group. 

Proyecciones Journal of Mathematics,37 (3), 481-491. 

 

Sowaity, M. I., Sharada, B., and Naji, A. M. (2019). The 

Identity Graph of a  Multigroup. Far East Journal of 

Mathematical Sciences (FJMS) (http://www.pphmj.com), 

117 (1), 67-86. (ISSN: 0972-0871. Doi: 

http://dx.doi.org/10.17654/MS117010067) 

 

Sowaity, M. I., Sharada, B., and Naji, A. M. (2020). Some 

Parameters of the Identity Graph of Multigroup. TWMS J. 

App. and Eng. Math., 10 (4), 1074–1083.15 

 

Syarifudin, A. G. (2021). The degree, Radius, and Diameter 

of Coprime Graph of Dihedral Group. Proceedings 

International Conference on Science and Technology 

(ICST)ICST.16e-ISSN: 2722-7375. pp: 149-154, Vol. 1. 

 

 

 

 

 

 

 

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1080/09728600.2021.1953359
http://www.pphmj.com/
http://dx.doi.org/10.17654/0972096023005
http://www.pphmj.com/
http://dx.doi.org/10.17654/MS117010067

