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Among the inorganic compounds, there are many influential crystalline structures, and magnesium iodide is the most selective. In
the making of medicine and its development, magnesium iodide is considered a multipurpose and rich compound. Chemical
structures and networks can be studied by given tools of molecular graph theory. Given tools of molecular graph theory can be
studied for chemical structures and networks, which are considered economical with simple methodology. Edge weight-based
entropy is a recent advent tool of molecular graph theory to study chemical networks and structures. It provides the structural
information of chemical networks or their related build-up graphs and highlights the molecular properties in the form of a
polynomial function. In this work, we provide the edge weight-based entropy of magnesium iodide structure and compute
different entropies, such as Zagreb and atom bond connectivity entropies.

1. Introduction

Magnesium iodide is a chemical compound and known for
its chemical formula Mgl2. Magnesium iodide is an inor-
ganic compound that is used for synthesis in various organic
substances, as well as it has other commercial uses. (e
major availability measures of Mgl2 are having their high
impurity and volumes as a submicron and nanopowder.
Magnesium iodide is obtained by the combined chemical
mixture of hydro-iodic acid and magnesium carbonate and
also the major chemical compounds magnesium oxide and
magnesium hydroxide can be found. In the major appli-
cations of magnesium iodide, it is a highly valuable asset in
internal medicine. By a unique pattern of C4-graph, the
molecular graph of magnesium iodide can be constructed.
Having each C4-graph inside, multiple heptagons are con-
nected to each other [1]. For the easy readability and better
understanding of the molecular graph of magnesium iodide,
we labeled the parameters as p is the number of C4’s of upper

sides in a row and q denoted for the count of lower side C4 in
heptagons. For all values of q ∈ Z with q≥ 1, magnesium
iodide graph is needed to maintain for even and odd values
of p separately with the relation of p � 2(q + 1) and
p � 2q + 1, respectively.

“(e entropy of a probability distribution known as a
measure of the unpredictability of information content or a
measure of the uncertainty of a system.” (is quotation was
the foundation, described in [2], as a seminal theory for the
idea of entropy. Due to this concept is strongly based on
statistical methodology, it became well-known for chemical
structures and their corresponding graphs. (is parameter
provides a piece of extensive information about graphs,
structures, and chemical topologies. In 1955, the notion and
its idea were used first time for graphs. In sociology, ecology,
biology, chemistry, and in a variety of other technical fields,
graph-based entropy or simply entropy has applications
[3, 4]. Taking into consideration distinct graph elements
associated with probability distributions, two types of
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entropy measurements are determined which are intrinsic
and extrinsic entropies. (e idea named degree-powers is a
mathematical application of applied graph theory towards
network theory to investigate networks as information
functionals [5, 6]. (e physical sound of a network asso-
ciated with the idea of entropy came forward from the
authors in [7].

(e major concern of this study is to determine some
edge weight-based entropies of magnesium iodide structure
for both cases of p. (e methodology of this study of edge
weight-based entropy is defined in Definitions 1–6, with
their other fundamentals.

Definition 1. (e first and second Zagreb index is intro-
duced in 1972 by [8, 9] as

M1(F) � 
uv∈E(F)

λu + λv( , (1)

M2(F) � 
uv∈E(F)

λu × λv( . (2)

Definition 2. (e researcher in [10] introduced the atom
bond connectivity index as

ABC(F) � 
uv∈E(F)

���������
λu + λv − 2
λu × λv



. (3)

Definition 3. (e geometric arithmetic index of a graph is
introduced by [11] as

GA(F) � 
uv∈E(F)

2
������
λu × λv



λu + λv
. (4)

Definition 4. In 2014, entropy for an edge weighted graph F

is introduced in [12]:

Ωψ(F) � − 

u′v′∈E(F)

ψ u′v′( 

uv∈E(F)ψ(uv)
log

ψ u′v′( 

uv∈E(F)ψ(uv)
 ,

(5)

where ψ(uv) is a weight for an edge uv.
By letting the edge of weight equal to the main part of the

topological index, Manzoor et al. [13, 14] introduced the
following entropies for an edge weighted-based graph. (e
following are some important formulas for this research
work and all these are based on equation (5).

Definition 5. (e first and second Zagreb entropies are
defined as follows [14, 15]:

ΩM1
(F) � −

1
M1(F)

log 
uv∈E(F)

λu + λv 
λu+λv[ ]⎡⎢⎢⎣ ⎤⎥⎥⎦ + log M1(F)( , (6)

ΩM2
(F) � −

1
M2(F)

log 
uv∈E(F)

λuλv 
λuλv[ ]⎡⎢⎢⎣ ⎤⎥⎥⎦ + log M2(F)( . (7)

Definition 6. (e atom bond connectivity and geometric
arithmetic entropies are defined as follows [13]:

ΩABC(F) � −
1

ABC(F)
log 

uv∈E(F)

���������
λu + λv − 2

λuλv



⎡⎣ ⎤⎦

���������
λu+λv− 2/λuλv

√
 

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦ + log(ABC(F)), (8)

ΩGA(F) � −
1

GA(F)
log 

uv∈E(F)

2
����
λuλv



λu + λv
 

2
���
λuλv

√
/λu+λv 

⎡⎢⎢⎢⎢⎢⎣
⎤⎥⎥⎥⎥⎥⎦ + log(GA(F)). (9)

(e topic of discussion of this study is closely related to
the numerical descriptors or topological indices, so read the
fundamentals and basics; we refer to see the recent cluster
[16–23]. In the recent decade, this concept has been studied
intensively and numerous literatures are available. We will

discuss only limited recent most articles on this concept and
few are left for the interest of readers [24–28].

To investigate and gain the contents of a network, the
entropy formulas as put forward by [2], along with this, it
helps to know about the structural information of networks
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and chemical structures [29]. (e concept of edge weight-
based entropy of a graph developed the applications and
exploration in biological systems. For example, by creating a
graph of chemical or any biological system, it has been used
to investigate live organisms in the systems. For the bio-
logical and chemical applications of this study, see [30, 31].
In computer science, in structural chemistry, and in even
biology, the entropy can be found by [32]. (is entropy,
which is also explored in this study document, can be found
in [29, 33] in-network heterogeneity work. In more recent
literature about edge weight-based entropy, one can find
[34, 35].

(e edge weight-based entropies of the first and second
Zagreb index, atom bond connectivity index, and geometric
arithmetic index are figured out for the magnesium iodide or
Mgl2 structure, for both even and odd cases of parameter p.
(e topological index of the magnesium iodide or Mgl2
structure, for both even and odd cases of parameter p, are
computed in [1]. We will use the results of theorems from

[1], which are summarized in Tables 1 and 2. Moreover, due
to long expressions of theorems, we reduced the calculations
up to four decimal digits.

2. Results on the EdgeWeight-Based Entropy of
Magnesium Iodide

Given in this section are some important results of this
research work.(e idea is totally dependent on the structural
values of Mgl2 or magnesium iodide graph, which is defined
in Table 3 (for p � odd and Table 4 (for p � even, and the
structure is shown in Figure 1.

Case 1. For the odd values of p with given q≥ 1, let p �

2q + 1 and q ∈ Z.

Theorem 1. Let ΩM1
be the edge weight-based first Zagreb

entropy for the MGp,q magnesium graph, with p � 2q + 1,
q≥ 1, then ΩM1

(MGp,q) is

ΩM1
MGp,q  � −

1
284q + 172

log 2304 · 44 · (25)
5

· (36)
6

· (343)
7

· (64)
8

· 99 × q(q + 4)(q + 5)(27q − 13) . (10)

Proof. (e edge partition of MGp,q magnesium graph for
the parameters p � 2q + 1 and q≥ 1, given in Table 3, which
are used to determine the topological indices of MGp,q, is
summarized in Table 1. Using the value of first Zagreb

topological index from Table 1, along with the edge types
from Table 3, in the formula defined in equation (6), after
simplification, the entropy of first Zagreb resulted in

ΩM1
(F) � −

1
284q + 172

log 2304 · 44 · (25)
5

· (36)
6

· (343)
7

· (64)
8

· 99 × q(q + 4)(q + 5)(27q − 13) . (11)
□

Theorem 2. LetΩM2
be the edge weight-based second Zagreb

entropy for the MGp,q magnesium graph, with p � 2q + 1,
q≥ 1, then ΩM2

(MGp,q) is

ΩM2
MGp,q  � −

1
543q + 190

log 2304 · 33 · 44 · (36)
6

· 88 · 99 · (10)
10

· (144)
12

· (15)
15

· (18)
18

× q(q + 4)(q + 5)(27q − 13) .

(12)

Proof. Using the value of second Zagreb topological index
from Table 1, along with the edge types from Table 3, in the

formula defined in equation (7), after simplification, the
entropy of second Zagreb resulted in

ΩM2
MGp,q  � −

1
543q + 190

log 2304 · 33 · 44 · (36)
6

· 88 · 99 · (10)
10

· (144)
12

· (15)
15

· (18)
18

× q(q + 4)(q + 5)(27q − 13) .

(13)

□
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Theorem 3. Let ΩABC be the edge weight-based atom bond
connectivity entropy for the MGp,q magnesium graph, with
p � 2q + 1, q≥ 1, then ΩABC(MGp,q) is

ΩABC MGp,q  � −
1

21.1645q + 22.8602

log[4778.1804q(q + 4)(q + 5)(27q − 13)].

(14)

Proof. Using the value of atom bond connectivity topo-
logical index from Table 1, along with the edge types from
Table 3, in the formula defined in equation (8), after sim-
plification, the entropy of atom bond connectivity resulted
in

ΩABC MGp,q  � −
1

21.1645q + 22.8602

log[4778.1804q(q + 4)(q + 5)(27q − 13)].

(15)□

Theorem 4. Let ΩGA be the edge weight-based geometric
arithmetic entropy for the MGp,q magnesium graph, with
p � 2q + 1, q≥ 1, then ΩGA(MGp,q) is

ΩGA MGp,q  � −
1

30.8878q + 23.5189

log[949.8757q(q + 4)(q + 5)(27q − 13)].

(16)

Proof. Using the value of geometric arithmetic topological
index from Table 1, along with the edge types from Table 3,
in the formula defined in equation (9), after simplification,
the entropy of geometric arithmetic resulted in

ΩGA MGp,q  � −
1

30.8878q + 23.5189

log[949.8757q(q + 4)(q + 5)(27q − 13)].

(17)
□

Case 2. For the even values of p with given q≥ 1, let p �

2(q + 1) and q ∈ Z.

Theorem 5. Let ΩM1
be the edge weight-based first Zagreb

entropy for the MGp,q magnesium graph, with p � 2(q + 1),
q≥ 1, then ΩM1

(MGp,q) is

Table 1: Topological indices of MGp,q.

I I(MGp,q)

M1 284q + 172
M2 543q + 190
ABC 21.1645q + 22.8602
GA 30.8878q + 23.5189
For p � 2q + 1, q≥ 1.

Table 2: Topological indices of MGp,q.

I I(MGp,q)

M1 284q + 258
M2 543q + 375
ABC 21.1645q + 22.8602
GA 30.8878q + 23.5189
For p � 2(q + 1), q≥ 1.

Table 3: Edge partition of MGp,q for p � 2q + 1, q≥ 1.

(λu, λv) Frequency Set of edges
(1, 3) 1 E1
(1, 4) 1 E2
(1, 6) q + 5 E3
(2, 3) 2 E4
(2, 4) 2 E5
(2, 5) 8 E6
(2, 6) 2q + 8 E7
(3, 3) 3q E8
(3, 4) 1 E9
(3, 5) 12 E10
(3, 6) 27q − 13 E11

Table 4: Edge partition of MGp,q for p � 2(q + 1), q≥ 1.

(λu, λv) Frequency Set of edges
(1, 3) 1 E1
(1, 5) 1 E2
(1, 6) q + 5 E3
(2, 2) 2 E4
(2, 3) 2 E5
(2, 5) 8 E6
(2, 6) 2q + 8 E7
(3, 3) 3q E8
(3, 5) 1 E9
(3, 6) 12 E10

p

q

q

p

Figure 1: Magnesium iodide graph.
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ΩM1
MGp,q  � −

1
284q + 258

log 240 · (16)
4

· 55 · 66 · (49)
7

· (64)
8

· (81)
9

×(q + 4)(q + 5)(3q + 1)(27q + 7) . (18)

Proof. (e edge partition of MGp,q magnesium graph for
the parameters p � 2(q + 1) and q≥ 1, given in Table 4,
which are used to determine the topological indices of
MGp,q, is summarized in Table 2. Using the value of first

Zagreb topological index from Table 2, along with the edge
types from Table 4, in the formula defined in equation (6),
after simplification, the entropy of first Zagreb resulted in

ΩM1
MGp,q  � −

1
284q + 258

log 240 · (16)
4

· 55 · 66 · (49)
7

· (64)
8

· (81)
9

×(q + 4)(q + 5)(3q + 1)(27q + 7) . (19)
□

Theorem 6. LetΩM2
be the edge weight-based second Zagreb

entropy for the MGp,q magnesium graph, with p � 2(q + 1),
q≥ 1, then ΩM2

(MGp,q) is

ΩM2
MGp,q  � −

1
543q + 375

log 240 · 33 · 44 · 55 · (36)
6

· 99 · (10)
10

· (12)
12

· (15)
15

· (18)
18

×(q + 4)(q + 5)(3q + 1)(27q + 7) .

(20)

Proof. Using the value of second Zagreb topological index
from Table 2, along with the edge types from Table 4, in the

formula defined in equation (7), after simplification, the
entropy of second Zagreb resulted in

ΩM2
MGp,q  � −

1
543q + 375

log 240 · 33 · 44 · 55 · (36)
6

· 99 · (10)
10

· (12)
12

· (15)
15

· (18)
18

×(q + 4)(q + 5)(3q + 1)(27q + 7) .

(21)
□

Theorem 7. Let ΩABC be the edge weight-based atom bond
connectivity entropy for the MGp,q magnesium graph, with
p � 2(q + 1), q≥ 1, then ΩABC(MGp,q) is

ΩABC MGp,q  � −
1

21.1645q + 22.8602
log[2165.7809(q + 4)(q + 5)(3q + 1)(27q + 7)]. (22)

Proof. Using the value of atom bond connectivity topo-
logical index from Table 2, along with the edge types from
Table 4, in the formula defined in equation (8), after

simplification, the entropy of atom bond connectivity
resulted in

ΩABC MGp,q  � −
1

21.1645q + 22.8602
log[2165.7809(q + 4)(q + 5)(3q + 1)(27q + 7)]. (23)

□
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Theorem 8. Let ΩGA be the edge weight-based geometric
arithmetic entropy for the MGp,q magnesium graph, with
p � 2(q + 1), q≥ 1, then ΩGA(MGp,q) is

ΩGA MGp,q  � −
1

30.8878q + 23.5189
log[2895.9383(q + 4)(q + 5)(3q + 1)(27q + 7)]. (24)

Proof. Using the value of geometric arithmetic topological
index from Table 2, along with the edge types from Table 4,

in the formula defined in equation (9), after simplification,
the entropy of geometric arithmetic resulted in

ΩGA MGp,q  � −
1

30.8878q + 23.5189
log[2895.9383(q + 4)(q + 5)(3q + 1)(27q + 7)]. (25)

□
3. Conclusion

(e edge weight-based entropy of a network or structure
provides structural information and detailed content in the
form of mathematical equations. To add up some structural
information and properties of magnesium iodide or Mgl2
structure, we determined the edge weight-based entropies of
the first and second Zagreb index, atom bond connectivity
index, and geometric arithmetic index. (e results carried
information for both even and odd cases of parameter p, of
magnesium iodide, or Mgl2 structure.
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