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corresponding to elements of G. Two distinct vertices x and y are adjacent by an
edge if and only if (|x|,|y|) = 1 and x or y belongs to H. This paper will focus on
finding the general formula for some topological indices of the relative coprime
graph of a dihedral group. The study of topological indices in graph theory offers

g:mg: gf)'prime graph; valuable insights into the structural properties of graphs. This study is conducted

Dihedral group; by reviewing many past literatures and then from there we infer a new result. The

Subgroup; obtained outcomes will include measurements of distance, degree of vertex, and

Topological indices. various topological indices such as the first Zagreb index, second Zagreb index,
Wiener index, and Harary index that are associated with distance and degree of
vertex.
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A. INTRODUCTION

Graph theory is a mathematical discipline that concerns the characteristics and traits of
graphs, which are visual depictions of entities connected by particular connections or
associations. Graph theory has broad implications in multiple areas such as mathematics,
computer science, social sciences, network management, transportation, biology, chemistry,
and other fields. In chemistry, we utilize graph theory to recognize chemical bonds and analyze
the topological indices.

Graph theory is utilized in algebraic structures to illustrate a group or ring as a graph, with
its members serving as the vertices. The edges between vertices are determined by the
properties of the group or ring. Several studies have utilized graphs as representations of
groups, such as commuting graphs, non-commuting graphs, intersection graphs, power graphs,
and more. The coprime graph of a group is also an example of a graph representation in
algebraic structures. Ma et al. (2014) introduced the coprime graph. Given a finite group G, the
coprime graph [, is a graph consisting of vertices corresponding to all elements of G, two
distinct vertices are adjacent if their orders are mutually prime. Since then, several studies have
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examined the properties of coprime graphs, including Hamm & Way (2021) research on the
coprime graph's parameters for a group, Dorbidi (2016) research on graph shape, chromatic
number, and clique number. Further research has explored the properties of coprime graphs
for specific groups such as the integer group modulo Juliana et al. (2020), dihedral groups
Syarifudin et al. (2021), and generalized quaternion groups (Nurhabibah et al., 2021). Non-
coprime graphs, also known as the complement of coprime graphs, were introduced a few years
later by (Mansoori et al., 2016). Since then, several studies have examined non-coprime graphs
for various special groups, such as the integer group modulo (Masriani et al., 2020) and the
generalized quaternion group (Nurhabibah et al., 2022).

The study of topological indices is an interesting topic that has gained much attention.
Numerous studies have focused on various topological indices. For instance, Jahandideh et al.
(2015) investigated the topological index of non-commuting graphs of a group, while Alimon et
al. (2020) discovered the Szegeb index and Wiener index of the coprime graph of the dihedral
group. Zahidah et al. (2021) explored some topological indices of coprime graphs of generalized
quaternion groups. Additionally, Husni et al. (2022) discussed the Harmonic index and Gutman
index of coprime graphs, as well as the Wiener index, first Zagreb index, and second Zagreb
index (Sarmin et al, 2020). Other relevant studies on this topic (Nurhabibah et al.,, 2021),
(Asmarani et al., 2022), and (Syarifudin & Wardhana, 2021).

The author is interested in discussing the coprime relative graph of a group, which was first
introduced by Rhani (2018). This graph represents a finite group G and its subgroup H,
denoted as I; y with vertices representing element of G. Two distinct vertices, x and y, are
adjacent ifand only if their order (|x|, |y|) = 1 and x or y is an element of H. The coprime graph
was further developed four years later by Zulkifli & Ali (2021), who investigated various groups
for G. The discussion of this graph will focus on the properties of distance and degree of vertices,
as well as topological indices such as the first and second Zagreb indices, the Wiener index, and
the Harary index.

B. METHODS

The authors conducted a thorough literature review on relative coprime graphs, dihedral
groups and their subgroups, as well as various topological indices including the first Zagreb
index, second Zagreb index, Wiener index, and Harary index. First, we study many past papers
or books regarding the topic of topological indices. The exploration of these indices will deepen
our understanding of complex networks in chemistry or biology. We calculate some topological
indices of coprime relative graph of a dihedral group and try to search for a pattern for the
formula there. The next step is to determine some properties of coprime relative graph of a
dihedral group like distance and degree. Applying this result to the definition of the topological
indices, we can deduce a general formula for some topological indices of these graph. This
formula becomes our first hypothesis and then we try to prove it directly. If the hypothesis was
found to be true, it would be established as a theorem. However, if the hypothesis was found to
be false, a new hypothesis would be proposed and tested until a valid hypothesis was
discovered.
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C. RESULT AND DISCUSSION
The following is one of the definitions of a finite group, namely the dihedral group.

Definition 3.1. (Dummit & Foote, 2004)
Group G is said to be a dihedral group of order 2n, wheren € N and n > 3,is agroup
constructed by two elements a,b € G with the properties
G ={a,bla" = e =b?bab~t =a1)
The dihedral group of order 2n is denoted by D,,, . The dihedral group D,,, can be written in
set form as follows:
D,, = {e,a,a?,...,a" 1 ,b,ab,...,a™ b}

Definition 3.2. (Rhani, 2018)

Suppose G is a finite group and H is a subgroup of G. The relative coprime graph of G with respect
to H, denoted as I ; is a graph whose vertices are members of G, and two distinct vertices x
and y are adjacent if only if (|x|,|y]) = 1and x or y are in H.

The following is an example of a relative coprime graph of the dihedral group Iy p, with

various values for n. Let n = 32. We investigate two different cases for subgroups of D, ;2

5 a® a’,a®} and H, = {e, b}. Case 3 is about every subgroup of

namely H, = {e,a,a? a3,a* a
dihedral group D, ,2.
Given D,(32%) = {e,a,a? a3, a* a° a% a’,a®,b,ab,a?b,a®b,a*h,a’b,a®h,a’b, a®b} with each

order as shown I Table 1.

Table 1. Order of each element of D, ;2
2 3 4 5

Element e a a a a a a a a
Order 1 9 9 3 9 9 3 9 9
Element b ab a’b a®b a*b a®b ab a’b a®b
Order 2 2 2 2 2 2 2 2 2

Case 1 Ifn = 32 with H, = {e,a,a?, a3, a* a°, a® a’,a®}, then the graph is as shown in Figure
1.
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Figure 1. Relative coprime of D, ;2 with H;
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Figure 1 is the form of graph from dihedral group D,,, with n = 32 and H, subgroup.
Case 2 If n = 32 with H, = {e, b}, then the graph is as shown in Figure 2.
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Figure 2. Relative coprime of D, ;2 with H,

Figure 2 is the form of graph from dihedral group D,,, with n = 32 and H, subgroup.
Given D, ,2 = {e,a,a?, a3, b, ab,a’b,a®b} with each order as shown in Table 2.

Table 2. Order of each element of D, ,2

701

Element e a a?®

a3 b ab a®b a3b

Order 1 4 2 4 2 2 2 2

Case 3. If n = 22 with H is any subgroup of dihedral group D,,, then the graph is as shown in

Figure 3.
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Figure 3. Relative coprime of D, ,2 with H

Figure 3 is the form of graph from dihedral group D,,, with n = 22 and H is any subgroup.
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1. Distances ad Degrees of Vertex

First, we talk about the distance. In graph theory, the distance between two vertices is
defined as the length of the shortest path between them. The shortest path is the sequence of
edges that connects the two vertices, and the length of the path is the sum of the weights of the
edges in the path. The relative coprime graph is unweighted, so then the length of the path is
simply the number of edges in the path. The distance between two vertices is sometimes
referred to as the geodesic distance or the shortest path distance. The distance between vertices
can also be used to define other important graph properties, such as diameter, eccentricity, and
centrality. The following theorem provides a result on the distance of the relative coprime
graph of any dihedral group.

Theorem 3.1. The distance on the relative coprime graph of a dihedral group with any
subgroup less than or equal to it is at most 2.

Proof. Note that every subgroup of a dihedral group always contains the element e and notice
that |e| = 1. As aresult, every vertex in the relative coprime graph of a dihedral group with any
subgroup is connected to e. Therefore, the distance on this graph is at most 2. m

The degree of a vertex is defined as the number of edges that are incident to the vertex. That s,
the degree of a vertex is equal to the number of edges that are connected to it. The degree of a
vertex is a fundamental property of a graph and is used to characterize the graph's structure.
The degree of vertices in the relative coprime graph of a dihedral group can be obtained, which
is now given in the following three theorems.

Theorem 3.2. Let D,,, be a dihedral group with n = p¥, where p is an odd prime and k € N,
and let H be a subgroup where H = (a). Then, the degree of the vertices in I ; is given by:

2n—1 X 2= e )
deg(x) ={n+1- x€{aa%..,a""}
n x €{b,ab,a’b,...,a" b}

Proof. If x = e, then x is adjacent to all other vertices, so deg(x) = 2n — 1. Next, consider the
set{a,a?, ...,a" '}. Sincen = pk, each element in this set has an order ofpl withl< I < k.
Therefore, there are no two adjacent vertices in the set {a, a?, ...,a™ 1}. Also, note that |a™b| =
2form =0,...,n — 1, so the vertices a™b are not adjacent to each other.

Now, let x € {a,a?, ...,a™ '} and y € {b,ab,a?b, ...,a" 1b}. Clearly, these two vertices are
adjacent because (|x|,|y]) = (p%,2) =1, and x € H = (a). Therefore, if x € {a, d?, ...,a™ 1},
then x is adjacent to {e, a, a?, ...,a" 1}, sodeg (x) =n+ 1.Ifx € {b,ab,a?b, ...,a™ b}, then x
is adjacent to {e, a,a?, ...,a™ 1},sodeg(x) =n. m

Theorem 3.3. Let D,,, be a dihedral group with n = p*, where p is an odd prime number and
k € N, and let H be a subgroup where H = {e, aib} forsomei = 0,1, ...,n — 1. Then, the degree
of vertex [y ¢ is given by:
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2n—1, x=ée
9 x €{a,a? ..,a" 1}

deg(x) =9 x=ab,i=0.2,..,n—2
1, x€{b,ab,a®b,..,a" *b}\{a'}

Proof. If x = e, then it is clear that x is adjacent to all other vertices, so deg(x) = 2n — 1. Next,
consider the set {a, a?, ...,a™ }. Sincen = pk, each element in this set will have an order ofpl
with 1 < [ < k. Therefore, there are no two adjacent vertices in the set {a, a?,..,a" 1} Itis
known that |aib| =2, so every x € {a, a?,..,a% 1} is adjacent to a'b . Hence, if x €
{a,a?, ...,a" 1}, then deg(x) = 2.

Let x = a'b for some i. This vertex is not adjacent to a/b for j # i because (|a'b|,|a’b|) = 2.
Thus, this vertex is adjacent to {e, a, az, ..., a™ 1}, and so deg deg (x) = n.Furthermore, if x €
{b,ab,a?b, ...,a™ b} \ {ai}, then x is only adjacent to {e}, so deg (x) = 1.m

Theorem 3.4. Let D,,, is a dihedral group with n = 2%,k > 2, and H is a subgroup where H =
{e, aib} forsomei =0,1,..,n — 1 or H = (a). Then the degree of vertex I} ; is as follows.

2n—1,x=e
deg(x) = { 1, other

Proof. If x = e, then it is obvious that x is adjacent to all other vertices, so deg (x) =2n — 1.
Since n = 2, for every i =1,..,n— 1 then |a!| = 2/ for some j € {1,...,k}. Thus, if x €
{a,a?,..,a" }and y € {b,ab,a?b,...,a" b}, then (|x|,|y|) = 2, so there are no two vertices
from these two sets are adjacent. It has been previously shown that if x,y € {a, a?, ...,a"‘l}
then x and y are not adjacent, and similarly for x,y € {b,ab,a?b,...,a™ b}. Therefore, a
vertex x that is not e will only be adjacent to e, so deg(x) = 1. m

2. Topology Indices
The topological indices discussed in this study are related to the distance and degree of
vertices in graphs, namely the first Zagreb index, second Zagreb index, Wiener index, and
Harary index. Many of this index are related to each other and have been studied extensively
for its use in other field such as chemistry. Now, we will use the result from the previous section
to help determine all these topological indices.
a. The First Zagreb Index
The first Zagreb index is graph invariant that is defined as the sum of the squares of the
degrees of all vertices in a given graph. It was introduced by Mihalic and Gutman in 2000
and is a measure of the complexity or topological richness of a graph. Formally, it can be
defined as follows.

Definition 3.5. (Sarmin et al.,, 2020)
Let a connected graph G, the first Zagreb index of G is the sum of squares of the degree
of each vertex in G, written as:
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My(6) = ) (deg(x))?
X€EG
The following are some theorems regarding the first Zagreb index based on each case.

Theorem 3.5. Let D,,, is a dihedral group with n = p¥, p is an odd prime number and
k € N and H is the subgroup where H = (a). Then, the first Zagreb index I}, p, is:

M, (Gup,,) = 2(p%F) + 5(p*F) — 5(p")

Proof. Based on Theorem 3.2, then obtained

D (deg(0) = (deg(e)?+ ) (deg)’+ ) (deg(®))’
x€V(Typ,,) x€{a,a?,..,am"1} x€{b,ab,..,a" 1b}
=(2n-1)%+ er{a,az,...,a"‘l}(n +1)% 4+ zxe{b,ab,...,a"‘lb}(n)2
=2n—-12%+m-1Dn +1)? + n(n)?
=@n’—-4n+1D)+m-1"N*+2n+1) +nd
=2n%+5n% —5n
=2(p*) +5(p*) - 5(p")m

Theorem 3.6. Let I, p,  denotes the graph associated with the subgroup H of the

dihedral group D,,,, where n = p* for some odd primep and k € N,and H = {e, aib} for
every i = 0,1,...,n — 1. Then the first Zagreb index of I, p,is given by

Ml(FH,DZn) =5(p*) +pk -4
Proof. Based on Theorem 3.3, then obtained

Zxev(Tup,,)(deg(0))? = (deg(e))? + Exe(aaz,..an-1y(deg(x))? + X, 4i(deg(x))* +
er{b,ab,...,an-lb}\{ai}(deg(x))Z
=(@n-1%+ er{a.az,.--,a"‘l}(z)2 + (n)? + er{b,ab,...,a"‘lb}(l)z
=2n—-12+m-122+ n)? + (n—1)(1)?
=@n’-m+1D+U@n-49)+n*’+(n-1)
=5n’+n—4m

Theorem 3.7 Let D,,, be a dihedral group with n = 2%, p an odd prime number, and k >

2, and let H be a subgroup where H = {e, aib} for eachi =0,1,..,n—1and H = (a).
Then the first Zagreb index Iy p, is given by:

Ml(rH,DZn) — 22(k+1) _ 2k+1
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Proof. Based on Theorem 3.4, then obtained

erv(rH,DZn)(deg(x))z = (deg(e))? + ZxEV(FH,DZn)\{e}(deg(x))2
=02n—-1)?%+(2n-1)(1)?
=2n(2n—-1)
=4n? - 2n

= 4(22k) — 2(2%)
— 22(k+1) _ 2k+1 -

. The Second Zagreb Index

The second Zagreb index is a graph invariant that is defined as the sum of the products
of the degrees of all pairs of adjacent vertices in the given graph. The second Zagreb
index was also introduced by Mihalic and Gutman in 2000 and is used to quantify the
degree of branching and connectivity in a graph. Formally, it can be defined as follows.

Definition 3.6. (Sarmin et al., 2020)
Let a connected graph G, the second Zagreb index of G is the sum of the product of
degrees of each pair of adjacent vertices in G, and it can be written as follows.

M@= ) deg(x) deg(y)
(x,y)EE(G)

Below are several theorems about second Zagreb Index based on each case.

Theorem 3.8. Let D,, be the dihedral group with n = p*, where p is an odd prime
number and k € N, and let H be a subgroup where H = (a). Then the second Zagreb
index I} p, . is given by:

M,(Typ,.) = p** + 4p%k — 3p2k — 2pk + 1
Proof. Based on Theorem 3.2, then obtained

Y y)eE(Ty p,,) 4€8(x) deg(y) = Yye(aa?,..an-1y deg(e) deg(y) +
Yyelb,ab,..an-1p) deg(e) deg(y) +

> x€{a,a?,..,an"1} deg(x) deg(y)
ye{b,ab,..,a""1b}

=nm-1D2n-1Dn+1D)+mM)2n—-1)(n) +
mn—-1DMNM)Mn+1)

=m*-1)2n-1)+n’Cn—-1)+n*(n?>-1)

=n*+4n® -3n2-2n+1

=p** + 4p3k —3p%k —2pk + 1 m
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Theorem 3.9. Let D,,, be the dihedral group with n = p*, where p is an odd prime
number and k € N, and let H be a subgroup where H = {e, aib} foreveryi =0,1,..,n—
1. Then, the second Zagreb index Iy p,  is given by:

My(Lyp,,) = 10p?* — 12pk + 3
Proof. Based on Theorem 3.3, then obtained

2 (x.y)eE (T p,, ) d€8(x) deg(y) = Lye{aa,..an-1ydeg(e) deg(y) +
Zye{b'ab’__'an—lb}\{aib} deg(e) deg(y) + deg(e) deg(aib)
+ Zye{a,az,...,a"—l} deg(aib) deg(y)
=n-1DC2n-1D)2)+(n—-1)2n-1)(1) +
Cn-Dm+n-1m(Q2)
=2n*-3n+1DR)+2n*-3n+1)+2n* —n) +
(2n? — 2n)
=10n%? —12n + 3
=10p%*k — 12p* +3 m

Theorem 3.10. Let D,,, be a dihedral group with n = 2%, p an odd prime number, and
k > 2,and let H be a subgroup where H = {e, aib} foreveryi =0,1,..,n—1and H =
(a). Then, the second Zagreb index order I} p, is given by:

MZ(FH,DZn) — 22k+2 _ 2k+2 +1

Proof. Based on Theorem 3.4, then obtained

Y y)eE(Ty p,,) 4€8(x) deg(y) = Xyev(ryp,,)\e deg(e) deg(y)
=(2n—-1)(2n—-1)(1)
=4n* —4n+1

= 4(2%)2 —4(2¥) + 1
— 22k+2 _ 2k+2 +1

c. The Wiener Index
The Wiener index is a graph invariant that is defined as the sum of the distances between
all pairs of vertices in a given graph. It is used to quantify the complexity or topological
richness of a graph. More formally, it can be defined as follows.

Definition 3.7. (Alimon et al., 2020)
Let a connected graph G, the Wiener index of G is the sum of the unordered pairs of
vertices in G, written as
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WE = ) dwy)
{(x.y}EV(G)

The following are some theorems about the Wiener index based on each case.

Theorem 3.11. Let D,, be a dihedral group with n = p*, where p is an odd prime
number and k € N, and let H = (a) be a subgroup. Then, the Wiener index I}, p,  is

W(Lyp,,) = 3p% —2pF + 1
Proof. Based on Theorem 3.1 then obtained

Zx'yEV(FH.DZn) d(x,y) = ZVEV(FH,DM)\{@} d(e,y) + Zx,ye{a,az,...,a”—l} d(x,y) +

Zx,ye{b,ab,...,a"‘lb} d(x’ y) + Z x€f{a,a?,.,a™"1} d(x, y)
ye{b,ab,...a""1b}

=@n- D+ (" H@+(;) @ +ne-D)

=2n—14+M?-2n+2)+2(n?—-n)
=3n2-2n+1
=3p* —2pF+1m

Theorem 3.12. Let D,, be a dihedral group with n = p*, where p is an odd prime
number and k € N, and let H be a subgroup such that H = {e, aib} for every i =
0,1,...,n — 1. Then, the Wiener index FHIDZn is

W (L p,,) = 4p* — 4p* + 2
Proof. Based on Theorem 3.1, then obtained

Zx,yEV(FH,DZH) d(x, y) = ZVEV(FH,DZn)\{e} d(e, y) + Zx,ye{a,az,...,a”_l} d(x, _'Y) +

Zx,ye{b,ab,...,a"‘lb} d(x’ y) + er{a,az,...,a"‘l} d(x' aib) +
2 x€{a,a?,...an"1} d(x' :V)
ye{b,ab,...a" b\ {alb}
=@n-DW+ ("] )@ +(3) @+ @- DD + @ - D -DE)
=2n—-1+M?-2n+2)+(M?*-nN+m-1D+2n*-2n+1)
=4n* —4n + 2
= 4p** —4pF + 2 m

Theorem 3.12. Let D,,, be a dihedral group with n = 2%, where k > 2 and k € N and let
H be a subgroup. Then, the Wiener index is

W(FH,DZn) — 22k+2 _ 2k+1 +1
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Proof. Based on Theorem 3.1 then obtained

Zx,yEV(FH,DZn) d(x,y) = ZJ’EV(FH,DM)\{G} d(e,y) + Z:XJIEV(FH.Dzn)\{e} d(x,y)

=@n-Dw+ ("7 @
=2n—1+ (4n? —6n +2)
=4n* —4n+1

= 4(2%)% —4(2F) + 1

— 92k+2 _ gk+1 4 | g

d. The Harary Index
The Harary index is a graph invariant that is defined as the sum of the reciprocals of the
distances between all pairs of vertices in a given graph. The Harary index is named after
Frank Harary, who introduced it in 1976. It is a measure of the connectivity or
accessibility of a graph, Formally, it is defined as follows.

Definition 3.8. (Zahidah et al.,, 2021)
Let a connected graph G, the Harary index of G is defined as:

1
d(x,y)

xX,yEV(G)

H(G) =

Where the sum is taken over all pairs of vertices x,y in G. Here are some theorems on
the Harary index based on each case.

Teorema 3.14. Let D,,, is the dihedral group with n = p¥*, where p is an odd prime
number and k € N, and H is a subgroup where H = (a), then the Harary index I} p, is

3 1
H(I; =-p* —=
( H’DZTL) 2 p 2
Proof. Based on Theorem 3.1 then obtained
1 1 1

Lyev(Tp, N6} aeyy T Lxvelaat..am gy T
1

1
Zx,ye{b,ab,...,an—lb} d(xy) + Z x€{a,a?,.,an"1} d(xy)
ve{b,ab,..,a™ 1b}

Yxyev(Thp,,) d(x,y)

=2n-D@+:("; ) +1(5) +nem- D@

2
=n2+n—1+i(n2—3n+2)+%(n2—n)
=321

2 2
_ 3 ky2 _ 1
=" =3
_3 2k _1

2P
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Theorem 3.15. Let D,,, is the dihedral group with n = p*, where p is an odd prime
number and k € N, and H is a subgroup where H = {e, aib} for eachi =0,1,..,n—1,
then the Harary index I} p,  is:

H(Lyp,,) =p* +p*—1

Proof. Based on Theorem 3.1 then obtained

1 1 1
LyeV(Tun,) dry) — 2YV(Tipy M) aiey) T Lxyvelaa?...am) goo +
1 1
Zx,ye{b,ab,...,a"—lb}m + er{a,az,...,a"—l} m +

1

2 x€{a,a?,...,an"1}

yE{b'ab""’an_lb}\{aib} d(x,y)

_1 1 n\ 1 1
:(Zn—l)(1)+(n2 )E+(2)5+(n_1)(1)+(n—1)(n—1)5
—l 2 —E l - l -
=-n?+2n->+.(*-3n+2)+(n* —n)
=n*+n-1
= {(P"H2+pk-1

Theorem 3.16. Let D,,, is the dihedral group with n = 2%, where k > 2 and k € N, and
H is a subgroup, then the Harary index I} p,  is:

1
H(lp,,) = 22 + 271 =2

Proof. Based on Theorem 3.1, then obtained

1 1
= ZVEV(FH,DZn)\{e} d(e,y) + ZXJEV(FH,DZH)\{e} d(x,y)
1

— 2n-1) + (2”2‘ BE

=2n—1+§(4n2—6n+2)
1

2,1 1
n+2n2

= (22 +529 -3

=22 42kl " m

5 1
%Y€V(TH,0,0) d(x,y)

D. CONCLUSION AND SUGGESTIONS

The study of topological indices in graphs is an important area of research with wide-
ranging applications in various fields. we have investigated and determined several important
topological indices of a given graph, including the degree and distance of each vertex, as well as
the first and second Zagreb indices, the Wiener index, and the Harary index. These topological
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indices provide valuable information about the connectivity, complexity, and accessibility of
the graph, and they can be used to study a variety of properties and phenomena in different
fields.

ACKNOWLEDGEMENT
The authors would like to thank the referees for their valuable comments and suggestions. The
research is funded by Bandung Institute of Technology.

REFERENCES

Alimon, N. L., Sarmin, N. H,, & Erfanian, A. (2020). The Szeged and Wiener Indices for Coprime Graph of
Dihedral Groups. AIP Conference Proceedings, 2266. https://doi.org/10.1063/5.0018270

Asmarani, E. Y., Syarifudin, A. G., Wardhana, I. G. A. W., & Switrayni, N. W. (2022). The Power Graph of a
Dihedral Group. Eigen Mathematics Journal, 4(2), 80-85. https://doi.org/10.29303 /emj.v4i2.117

Dorbidi, H. R. (2016). A Note on the Coprime Graph of a Group. In International Journal of Group Theory
ISSN (Vol. 5, Issue 4, pp. 17-22). https://doi.org/10.22108/1JGT.2016.9125

Dummit, D. S., & Foote, R. M. (2004). Abstract Algebra. John Wiley and Son.

Hamm, ]., & Way, A. (2021). Parameters of the Coprime Graph of a Group. International Journal of Group
Theory, 10(3), 137-147. https://doi.org/10.22108/ijgt.2020.112121.1489

Husni, M. N,, Syafitri, H., Siboro, A. M., Syarifudin, A. G., Aini, Q., & Wardhana, 1. G. A. W. (2022). The
Harmonic Index and The Gutman Index of Coprime Graph of Integer Group Modulo with Order of
Prime Power. BAREKENG: Jurnal Ilmu Matematika Dan Terapan, 16(3), 961-966.
https://doi.org/10.30598/barekengvol16iss3pp961-966

Jahandideh, M., Sarmin, N. H., & Omer, S. M. S. (2015). The Topological Indices of Non-commuting Graph
of a Finite Group. International Journal of Pure and Applied Mathematics, 105(1), 27-38.
https://doi.org/10.12732 /ijpam.v105i1.4

Juliana, R., Masriani, M., Wardhana, I. G. A. W,, Switrayni, N. W., & Irwansyabh, I. (2020). Coprime Graph
of Integers Modulo n Group and Its Subgroups. Journal of Fundamental Mathematics and
Applications (JFMA), 3(1), 15-18. https://doi.org/10.14710/jfma.v3i1.7412

Ma, X., Wei, H.,, & Yang, L. (2014). The Coprime Graph of a Group. In International Journal of Group Theory
ISSN (Vol. 3, Issue 3, pp. 13-23). https://doi.org/10.22108/1JGT.2014.4363

Mansoori, F., Erfanian, A., & Tolue, B. (2016). Non-coprime Graph of a Finite Group. AIP Conference
Proceedings, 1750. https://doi.org/10.1063/1.4954605

Masriani, M., Juliana, R,, Syarifudin, A. G.,, Wardhana, I. G. A. W., [Irwansyabh, 1., & Switrayni, N. W. (2020).
Some Result of Non-Coprime Graph of Integers Modulo n Group for n a Prime Power. Journal of
Fundamental Mathematics and Applications (JFMA), 3(2), 107-111.
https://doi.org/10.14710/jfma.v3i2.8713

Nurhabibah, Malik, D. P., Syafitri, H., & Wardhana, I. G. A. W. (2022). Some Results of the Non-coprime
Graph of a Generalized Quaternion Group for Some n. AIP Conference Proceedings, 2641.
https://doi.org/https://doi.org/10.1063/5.0114975

Nurhabibah, N., Syarifudin, A. G., & Wardhana, I. G. A. W. (2021). Some Results of The Coprime Graph of
a Generalized Quaternion Group Q_4n. InPrime: Indonesian Journal of Pure and Applied Mathematics,
3(1), 29-33. https://doi.org/10.15408/inprime.v3i1l.19670

Nurhabibah, N., Syarifudin, A. G., Wardhana, I. G. A. W,, & Aini, Q. (2021). The Intersection Graph of a
Dihedral Group. Eigen Mathematics Journal, 4(2), 68-73. https://doi.org/10.29303/emj.v4i2.119

Rhani, N. A. (2018). Some Extensions of the Commutativity Degree and the Relative Co-
prime Graph of Some Finite Groups .

Sarmin, N. H., Alimon, N. [, & Erfanian, A. (2020). Topological Indices of the Non-commuting Graph for
Generalised Quaternion Group. Bulletin of the Malaysian Mathematical Sciences Society, 43(5),
3361-3367. https://doi.org/10.1007 /s40840-019-00872-z

Syarifudin, A. G., & Wardhana, I. G. A. W. (2021). Some Special Graphs of Quaternion Group. Eigen
Mathematics Journal, 1-7. https://doi.org/10.29303 /emj.v4il1.74



Abdul Gazir Syarifudin, Topological Indices of the Relative... 711

Syarifudin, A. G., Wardhana, 1. G. A. W,, Switrayni, N. W,, & Aini, Q. (2021). The Clique Numbers and
Chromatic Numbers of The Coprime Graph of a Dihedral Group. IOP Conference Series: Materials
Science and Engineering, 1115(1), 12083. https://doi.org/10.1088/1757-899x/1115/1/012083

Zahidah, S., Mahanani, D. M., & Oktaviana, K. L. (2021). Connectivity Indices of Coprime Graph of
Generalized Quaternion Group. In J. Indones. Math. Soc (Vol. 27, Issue 03, pp. 285-296).
https://doi.org/https://doi.org/10.22342/jims.27.3.1043.285-296

Zulkifli, N., & Ali, N. M. M. (2021). Relative Coprime Probability and Graph for Some Nonabelian Groups
of Small Order and Their Associated Graph Properties. Mathematics and Statistics, 9(6), 859-866.
https://doi.org/10.13189/ms.2021.090601



