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Abstract: Tuberculosis (TB) is one of the deadliest infectious 
diseases which is caused by the Mycobacterium tuberculosis. A 
group of first line anti-TB drugs namely isoniazid, rifampicin, 
pyrazinamide and ethambutol have been accepted for the 
treatment of drug susceptible tuberculosis. A topological 
index is a molecular structure descriptor which is a numerical 
value associated with chemical constitution for correlation of 
a chemical structure with its properties. The aim of this work 
is to investigate some degree-based topological indices for the 
above-mentioned anti-TB drugs using a polynomial approach. 
The molecular graphs of these anti-TB drugs structures 
were used to derive the M-Polynomials and then the derived 
formulas were used to calculate topological indices of the 
respective structures. This research could facilitate the design 
of new medicines against these pathogenic bacteria. 

Keywords: Anti-TB drugs, M-polynomial, Randić index, 
topological indices, tuberculosis, Zagreb index.

INTRODUCTION 

Tuberculosis (TB) is one of the deadliest infectious 
diseases, responsible for millions of deaths annually in the 
globe (Floyd et al., 2018). The German Microbiologist, 
Robert Koch declared in 1882 that the TB is an airborne 
disease which caused by the rod shaped bacillus called 
Mycobacterium tuberculosis (MTB) (Cambau & 

Drancourt, 2014). This bacterium usually affects the 
lungs leading to severe coughing, fever, and chest pains; 
however, it can affect other organs in the body (except 
nails and hair) as well (Comas & Gagneux, 2009). TB 
is an airborne infection, and these bacilli are expelled 
into the air in the form of tiny droplet when the infected 
patients coughs, sneezes, or laughs, and these droplets 
may remain suspended in the air for several hours 
(Keshavjee & Farmer, 2012). The infection process 
typically occurs after long and repeated exposure to 
infected individuals via inhalation of these droplets into 
the lungs (Feng et al., 2020). According to the World 
Health Organisation (WHO), an untreated TB patient 
can infect 10–15 persons over the course of one year 
(WHO, 2002). Early diagnosis and effective treatment 
are the major challenges in controlling TB globally. A 
standard TB treatment regime has been recommended 
by the WHO, and active tuberculosis is treated with 
first line drugs which include isoniazid, rifampicin, 
pyrazinamide, and ethambutol for two months (British 
Thoracic Society, 1984). These anti TB drugs act as 
bactericidal or bacteriostatic agents against MTB by 
effecting inhibition of their cell wall, protein synthesis 
inhibition, nucleic acid inhibition or inhibition of the 
membrane energy metabolism. (Ma et al., 2010: Favrot 
& Ronning 2012).  
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Synthesizing a drug molecule with desired properties is 
the key for targeting specific diseases (Gao et al., 2016; 
Zheng et al., 2019). Therefore, studying the properties 
of drug molecule is important in drug design. These 
properties of the compound could be interpreted by 
using well known topological indices in molecular graph 
theory or molecular topology. 

	 Currently many researchers are focusing on calcu-
lating the topological indices for the chemical structures 
used in various applications to overcome the painstak-
ing approach of computing a certain type of index of a 
specific category of graphs (Mobeen et al., 2016: Zuo 
et al., 2020).  Furthermore, the role of topological indi-
ces in drug design research has been reported by various 
scientists (Rouvray, 1973; Estrada & Uriarte, 2001; Es-
trada et al., 2003; Gálvez et al., 2012; Zanni et al., 2015).  
Therefore, the study of topological indices of essential 
first line anti-TB drugs namely isoniazid, rifampicin, 
pyrazinamide, and ethambutol is important to evaluate 
their properties. 

	 A graph 
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A graph 𝐺𝐺 = 𝐺𝐺(𝑉𝑉, 𝐸𝐸) with the vertex set  𝑉𝑉 = 𝑉𝑉(𝐺𝐺) and the edge set 𝐸𝐸 = 𝐸𝐸(𝐺𝐺) is said to be a connected 

if there is a connection between any pair of vertices in the graph. The number of edges which are 

connected to that fixed vertex by the edges is called the degree of a vertex v is denoted by 𝑑𝑑�(𝐺𝐺) or 𝑑𝑑�.  

A topological index is a numerical quantity which is derived mathematically in a direct and unambiguous 

manner from the structural graph of a molecule. The first topological index which is a distance based 

(non-degree based) index was introduced by Wiener in 1947 and defined by the following formula 

𝑊𝑊(𝐺𝐺) = � 𝑑𝑑�(𝑢𝑢, 𝑣𝑣).
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where 𝑑𝑑�(𝑢𝑢, 𝑣𝑣)  is the shortest distance between the vertices 𝑢𝑢  and 𝑣𝑣  in the graph 𝐺𝐺.  Degree-based 

topological indices are another type of topological indices. Nowadays, the degree-based topological 

indices play a prominent role in molecular graph theory.  
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index, I(G), was proposed by Balban (1982) and that is a significant predictor of the total surface area of 
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heat formation of alkanes. 
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Table 2: The derivation of some degree-based topological indices from M-polynomial (Deutsch & 

Klavzar, 2015).  

Topological index Notation Derivation from 𝑴𝑴(𝑮𝑮) 

First Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  �𝑆𝑆� 𝑆𝑆���𝑀𝑀(𝐺𝐺)��
�����

 

Generalized Randić index 𝑅𝑅�(𝐺𝐺) �𝐷𝐷�
� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����
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Generalized Randić  index 𝑅𝑅�(𝐺𝐺) (𝑑𝑑�𝑑𝑑�)� Amic et al., 1998; Bollobás & 

Erdös 1998  

Randić index 𝑅𝑅(𝐺𝐺) 𝑅𝑅��/�(𝐺𝐺) 1

�𝑑𝑑�𝑑𝑑�
 Randić, 1975 

Symmetric division deg index  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

�

𝑑𝑑�𝑑𝑑�
 

Vukicevic, 2010 

Forgotten topological index 𝐹𝐹(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

� Furtula & Gutman, 2015 

Harmonic index 𝐻𝐻(𝐺𝐺) 2
𝑑𝑑� + 𝑑𝑑�

 Fajtlowicz, 1987 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
 

Balaban, 1982 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 
�

𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
�

�

 
Furtula et al., 2010 

 

The topological indices could be calculated by direct calculation or by using the algebraic polynomials. 

For instance, the first derivative of the Hosoya polynomial (Hosoya, 1988) could be used to compute the 

Wiener index.  For computing the degree-based topological indices, the M-polynomial, introduced by 

Deutsch and Klavzar in 2015, is used. For a graph 𝐺𝐺 𝐺 𝐺𝐺(𝑉𝑉𝑉 𝑉𝑉), the M-polynomial is defined by    

𝑀𝑀(𝐺𝐺) = � 𝑚𝑚��(𝐺𝐺𝐺𝐺𝐺�𝑦𝑦�

���

, 

where 𝑚𝑚��(𝐺𝐺),   𝑖𝑖𝑖 𝑖𝑖 𝑖 𝑖 is the number of edges 𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 of 𝐺𝐺 such that {𝑑𝑑�, 𝑑𝑑�} = {𝑖𝑖𝑖 𝑖𝑖}, 𝑢𝑢𝑢𝑢𝑢  𝑢 𝑢𝑢(𝐺𝐺). The 

above-described topological indices could be calculated using the respective derivation formula of the M-

polynomial 𝑀𝑀(𝐺𝐺) given in the Table 2:  

Table 2: The derivation of some degree-based topological indices from M-polynomial (Deutsch & 

Klavzar, 2015).  

Topological index Notation Derivation from 𝑴𝑴(𝑮𝑮) 

First Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  �𝑆𝑆� 𝑆𝑆���𝑀𝑀(𝐺𝐺)��
�����

 

Generalized Randić index 𝑅𝑅�(𝐺𝐺) �𝐷𝐷�
� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����
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Erdös 1998  
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� + 𝑑𝑑�

�

𝑑𝑑�𝑑𝑑�
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� + 𝑑𝑑�
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Harmonic index 𝐻𝐻(𝐺𝐺) 2
𝑑𝑑� + 𝑑𝑑�

 Fajtlowicz, 1987 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
 

Balaban, 1982 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 
�

𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
�
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Furtula et al., 2010 

 

The topological indices could be calculated by direct calculation or by using the algebraic polynomials. 

For instance, the first derivative of the Hosoya polynomial (Hosoya, 1988) could be used to compute the 

Wiener index.  For computing the degree-based topological indices, the M-polynomial, introduced by 

Deutsch and Klavzar in 2015, is used. For a graph 𝐺𝐺 𝐺 𝐺𝐺(𝑉𝑉𝑉 𝑉𝑉), the M-polynomial is defined by    

𝑀𝑀(𝐺𝐺) = � 𝑚𝑚��(𝐺𝐺𝐺𝐺𝐺�𝑦𝑦�

���

, 

where 𝑚𝑚��(𝐺𝐺),   𝑖𝑖𝑖 𝑖𝑖 𝑖 𝑖 is the number of edges 𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 of 𝐺𝐺 such that {𝑑𝑑�, 𝑑𝑑�} = {𝑖𝑖𝑖 𝑖𝑖}, 𝑢𝑢𝑢𝑢𝑢  𝑢 𝑢𝑢(𝐺𝐺). The 

above-described topological indices could be calculated using the respective derivation formula of the M-

polynomial 𝑀𝑀(𝐺𝐺) given in the Table 2:  

Table 2: The derivation of some degree-based topological indices from M-polynomial (Deutsch & 

Klavzar, 2015).  

Topological index Notation Derivation from 𝑴𝑴(𝑮𝑮) 

First Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  �𝑆𝑆� 𝑆𝑆���𝑀𝑀(𝐺𝐺)��
�����

 

Generalized Randić index 𝑅𝑅�(𝐺𝐺) �𝐷𝐷�
� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����
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Generalized Randić  index 𝑅𝑅�(𝐺𝐺) (𝑑𝑑�𝑑𝑑�)� Amic et al., 1998; Bollobás & 

Erdös 1998  

Randić index 𝑅𝑅(𝐺𝐺) 𝑅𝑅��/�(𝐺𝐺) 1
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 Randić, 1975 
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Harmonic index 𝐻𝐻(𝐺𝐺) 2
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 Fajtlowicz, 1987 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑑𝑑�𝑑𝑑�
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Balaban, 1982 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 
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The topological indices could be calculated by direct calculation or by using the algebraic polynomials. 

For instance, the first derivative of the Hosoya polynomial (Hosoya, 1988) could be used to compute the 

Wiener index.  For computing the degree-based topological indices, the M-polynomial, introduced by 

Deutsch and Klavzar in 2015, is used. For a graph 𝐺𝐺 𝐺 𝐺𝐺(𝑉𝑉𝑉 𝑉𝑉), the M-polynomial is defined by    

𝑀𝑀(𝐺𝐺) = � 𝑚𝑚��(𝐺𝐺𝐺𝐺𝐺�𝑦𝑦�

���

, 

where 𝑚𝑚��(𝐺𝐺),   𝑖𝑖𝑖 𝑖𝑖 𝑖 𝑖 is the number of edges 𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 of 𝐺𝐺 such that {𝑑𝑑�, 𝑑𝑑�} = {𝑖𝑖𝑖 𝑖𝑖}, 𝑢𝑢𝑢𝑢𝑢  𝑢 𝑢𝑢(𝐺𝐺). The 

above-described topological indices could be calculated using the respective derivation formula of the M-

polynomial 𝑀𝑀(𝐺𝐺) given in the Table 2:  

Table 2: The derivation of some degree-based topological indices from M-polynomial (Deutsch & 

Klavzar, 2015).  

Topological index Notation Derivation from 𝑴𝑴(𝑮𝑮) 

First Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  �𝑆𝑆� 𝑆𝑆���𝑀𝑀(𝐺𝐺)��
�����

 

Generalized Randić index 𝑅𝑅�(𝐺𝐺) �𝐷𝐷�
� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����
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The Randić index and the Zagreb index are the mostly studied type of degree-based topological indices in 

drug design (Gao et al., 2013: Nilanjan De, 2018; Jude et al., 2019; Jude et al., 2020). The well-known 

Zagreb index which is the oldest degree-based topological indices was introduced by Gutman and 

Trinajstić in 1972 during the analysis of the structure-dependency of total 𝜋𝜋-electron energy in 1972 

(Gutman & Trinajstić, 1972). The Zagreb index is presented in two different formats as the first Zagreb 

index, 𝑀𝑀�(𝐺𝐺), and the second Zagreb index,  𝑀𝑀�(𝐺𝐺). The second modified Zagreb index, 𝑀𝑀�(𝐺𝐺𝐺� , was 

introduced by Hao in 2011 (Hao, 2011). 

Another oldest degree-based topological index called the Randić index, 𝑅𝑅(𝐺𝐺), was introduced by Milan 

Randić in 1975 (Randić, 1975). Another format of the Randić index called the generalized Randi´c index, 

𝑅𝑅�(𝐺𝐺), was introduced in 1998 by Bollobs and Erds (1998) and Amic et al. (1998) independently (here 𝛼𝛼 

is an arbitrary real number). This has been studied extensively by both chemists and mathematicians (Hu 

et al., 2005) and the mathematical properties have been discussed in (Caporossi et al., 2005). When 

substituting 𝛼𝛼 𝛼 𝛼𝛼𝛼𝛼 in this formula, the (original) Randi´c index could be obtained. 

There are many topological indices introduced and studied by mathematical chemists. Symmetric division 

degree index (or simply sdd-index), SDD(G) , was proposed by Vukičević (2010) as a remarkable 

predictor of total surface area of polychlorobiphenyls. The Forgotten topological index, F(G) , was 

proposed by Furtula and Gutman in 2015 which is quite helpful for pharmaceutical and medical scientists 

to grasp the biological and chemical characteristics of new drugs (Gao et al., 2016). Harmonic index, 

H(G), was proposed by Fajtlowicz (1987) as another variant of the Randić index. The inverse sum index 

index, I(G), was proposed by Balban (1982) and that is a significant predictor of the total surface area of 

octane isomers. Augmented Zagreb index, A(G), was introduced by Furtula et al. (2010) for computing 

heat formation of alkanes. 

The definition for the above-described degree-based topological indices are expressed by 𝐷𝐷(𝐺𝐺) =

∑ 𝑓𝑓𝑓𝑓𝑓�, 𝑑𝑑�)��∈�(�) , where the function 𝑓𝑓(𝑑𝑑�, 𝑑𝑑�) for each of the topological indices are given in the 

Table 1:  

Table 1: Description of some of the degree based topological indices. 

Topological index Notation 𝒇𝒇(𝒅𝒅𝒖𝒖, 𝒅𝒅𝒗𝒗) Reference 

First Zagreb index 𝑀𝑀�(𝐺𝐺) 𝑑𝑑� + 𝑑𝑑� Gutman & Trinajstić, 1972 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) 𝑑𝑑�𝑑𝑑� Gutman & Trinajstić, 1972 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  1
𝑑𝑑�𝑑𝑑�

 Hao, 2011 

Reference

First Zagreb index
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The Randić index and the Zagreb index are the mostly studied type of degree-based topological indices in 

drug design (Gao et al., 2013: Nilanjan De, 2018; Jude et al., 2019; Jude et al., 2020). The well-known 

Zagreb index which is the oldest degree-based topological indices was introduced by Gutman and 

Trinajstić in 1972 during the analysis of the structure-dependency of total 𝜋𝜋-electron energy in 1972 

(Gutman & Trinajstić, 1972). The Zagreb index is presented in two different formats as the first Zagreb 

index, 𝑀𝑀�(𝐺𝐺), and the second Zagreb index,  𝑀𝑀�(𝐺𝐺). The second modified Zagreb index, 𝑀𝑀�(𝐺𝐺𝐺� , was 

introduced by Hao in 2011 (Hao, 2011). 

Another oldest degree-based topological index called the Randić index, 𝑅𝑅(𝐺𝐺), was introduced by Milan 

Randić in 1975 (Randić, 1975). Another format of the Randić index called the generalized Randi´c index, 

𝑅𝑅�(𝐺𝐺), was introduced in 1998 by Bollobs and Erds (1998) and Amic et al. (1998) independently (here 𝛼𝛼 

is an arbitrary real number). This has been studied extensively by both chemists and mathematicians (Hu 

et al., 2005) and the mathematical properties have been discussed in (Caporossi et al., 2005). When 

substituting 𝛼𝛼 𝛼 𝛼𝛼𝛼𝛼 in this formula, the (original) Randi´c index could be obtained. 

There are many topological indices introduced and studied by mathematical chemists. Symmetric division 

degree index (or simply sdd-index), SDD(G) , was proposed by Vukičević (2010) as a remarkable 

predictor of total surface area of polychlorobiphenyls. The Forgotten topological index, F(G) , was 

proposed by Furtula and Gutman in 2015 which is quite helpful for pharmaceutical and medical scientists 

to grasp the biological and chemical characteristics of new drugs (Gao et al., 2016). Harmonic index, 

H(G), was proposed by Fajtlowicz (1987) as another variant of the Randić index. The inverse sum index 

index, I(G), was proposed by Balban (1982) and that is a significant predictor of the total surface area of 

octane isomers. Augmented Zagreb index, A(G), was introduced by Furtula et al. (2010) for computing 

heat formation of alkanes. 

The definition for the above-described degree-based topological indices are expressed by 𝐷𝐷(𝐺𝐺) =

∑ 𝑓𝑓𝑓𝑓𝑓�, 𝑑𝑑�)��∈�(�) , where the function 𝑓𝑓(𝑑𝑑�, 𝑑𝑑�) for each of the topological indices are given in the 

Table 1:  

Table 1: Description of some of the degree based topological indices. 

Topological index Notation 𝒇𝒇(𝒅𝒅𝒖𝒖, 𝒅𝒅𝒗𝒗) Reference 

First Zagreb index 𝑀𝑀�(𝐺𝐺) 𝑑𝑑� + 𝑑𝑑� Gutman & Trinajstić, 1972 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) 𝑑𝑑�𝑑𝑑� Gutman & Trinajstić, 1972 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  1
𝑑𝑑�𝑑𝑑�

 Hao, 2011 
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The Randić index and the Zagreb index are the mostly studied type of degree-based topological indices in 

drug design (Gao et al., 2013: Nilanjan De, 2018; Jude et al., 2019; Jude et al., 2020). The well-known 

Zagreb index which is the oldest degree-based topological indices was introduced by Gutman and 

Trinajstić in 1972 during the analysis of the structure-dependency of total 𝜋𝜋-electron energy in 1972 

(Gutman & Trinajstić, 1972). The Zagreb index is presented in two different formats as the first Zagreb 

index, 𝑀𝑀�(𝐺𝐺), and the second Zagreb index,  𝑀𝑀�(𝐺𝐺). The second modified Zagreb index, 𝑀𝑀�(𝐺𝐺𝐺� , was 

introduced by Hao in 2011 (Hao, 2011). 

Another oldest degree-based topological index called the Randić index, 𝑅𝑅(𝐺𝐺), was introduced by Milan 

Randić in 1975 (Randić, 1975). Another format of the Randić index called the generalized Randi´c index, 

𝑅𝑅�(𝐺𝐺), was introduced in 1998 by Bollobs and Erds (1998) and Amic et al. (1998) independently (here 𝛼𝛼 
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et al., 2005) and the mathematical properties have been discussed in (Caporossi et al., 2005). When 

substituting 𝛼𝛼 𝛼 𝛼𝛼𝛼𝛼 in this formula, the (original) Randi´c index could be obtained. 

There are many topological indices introduced and studied by mathematical chemists. Symmetric division 

degree index (or simply sdd-index), SDD(G) , was proposed by Vukičević (2010) as a remarkable 

predictor of total surface area of polychlorobiphenyls. The Forgotten topological index, F(G) , was 

proposed by Furtula and Gutman in 2015 which is quite helpful for pharmaceutical and medical scientists 

to grasp the biological and chemical characteristics of new drugs (Gao et al., 2016). Harmonic index, 

H(G), was proposed by Fajtlowicz (1987) as another variant of the Randić index. The inverse sum index 

index, I(G), was proposed by Balban (1982) and that is a significant predictor of the total surface area of 

octane isomers. Augmented Zagreb index, A(G), was introduced by Furtula et al. (2010) for computing 

heat formation of alkanes. 

The definition for the above-described degree-based topological indices are expressed by 𝐷𝐷(𝐺𝐺) =

∑ 𝑓𝑓𝑓𝑓𝑓�, 𝑑𝑑�)��∈�(�) , where the function 𝑓𝑓(𝑑𝑑�, 𝑑𝑑�) for each of the topological indices are given in the 

Table 1:  

Table 1: Description of some of the degree based topological indices. 

Topological index Notation 𝒇𝒇(𝒅𝒅𝒖𝒖, 𝒅𝒅𝒗𝒗) Reference 

First Zagreb index 𝑀𝑀�(𝐺𝐺) 𝑑𝑑� + 𝑑𝑑� Gutman & Trinajstić, 1972 
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Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  1
𝑑𝑑�𝑑𝑑�

 Hao, 2011 
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The Randić index and the Zagreb index are the mostly studied type of degree-based topological indices in 

drug design (Gao et al., 2013: Nilanjan De, 2018; Jude et al., 2019; Jude et al., 2020). The well-known 

Zagreb index which is the oldest degree-based topological indices was introduced by Gutman and 

Trinajstić in 1972 during the analysis of the structure-dependency of total 𝜋𝜋-electron energy in 1972 

(Gutman & Trinajstić, 1972). The Zagreb index is presented in two different formats as the first Zagreb 

index, 𝑀𝑀�(𝐺𝐺), and the second Zagreb index,  𝑀𝑀�(𝐺𝐺). The second modified Zagreb index, 𝑀𝑀�(𝐺𝐺𝐺� , was 

introduced by Hao in 2011 (Hao, 2011). 

Another oldest degree-based topological index called the Randić index, 𝑅𝑅(𝐺𝐺), was introduced by Milan 

Randić in 1975 (Randić, 1975). Another format of the Randić index called the generalized Randi´c index, 

𝑅𝑅�(𝐺𝐺), was introduced in 1998 by Bollobs and Erds (1998) and Amic et al. (1998) independently (here 𝛼𝛼 

is an arbitrary real number). This has been studied extensively by both chemists and mathematicians (Hu 

et al., 2005) and the mathematical properties have been discussed in (Caporossi et al., 2005). When 

substituting 𝛼𝛼 𝛼 𝛼𝛼𝛼𝛼 in this formula, the (original) Randi´c index could be obtained. 

There are many topological indices introduced and studied by mathematical chemists. Symmetric division 

degree index (or simply sdd-index), SDD(G) , was proposed by Vukičević (2010) as a remarkable 

predictor of total surface area of polychlorobiphenyls. The Forgotten topological index, F(G) , was 

proposed by Furtula and Gutman in 2015 which is quite helpful for pharmaceutical and medical scientists 

to grasp the biological and chemical characteristics of new drugs (Gao et al., 2016). Harmonic index, 

H(G), was proposed by Fajtlowicz (1987) as another variant of the Randić index. The inverse sum index 

index, I(G), was proposed by Balban (1982) and that is a significant predictor of the total surface area of 

octane isomers. Augmented Zagreb index, A(G), was introduced by Furtula et al. (2010) for computing 

heat formation of alkanes. 

The definition for the above-described degree-based topological indices are expressed by 𝐷𝐷(𝐺𝐺) =

∑ 𝑓𝑓𝑓𝑓𝑓�, 𝑑𝑑�)��∈�(�) , where the function 𝑓𝑓(𝑑𝑑�, 𝑑𝑑�) for each of the topological indices are given in the 

Table 1:  

Table 1: Description of some of the degree based topological indices. 

Topological index Notation 𝒇𝒇(𝒅𝒅𝒖𝒖, 𝒅𝒅𝒗𝒗) Reference 

First Zagreb index 𝑀𝑀�(𝐺𝐺) 𝑑𝑑� + 𝑑𝑑� Gutman & Trinajstić, 1972 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) 𝑑𝑑�𝑑𝑑� Gutman & Trinajstić, 1972 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  1
𝑑𝑑�𝑑𝑑�

 Hao, 2011 

3 
 

The Randić index and the Zagreb index are the mostly studied type of degree-based topological indices in 

drug design (Gao et al., 2013: Nilanjan De, 2018; Jude et al., 2019; Jude et al., 2020). The well-known 

Zagreb index which is the oldest degree-based topological indices was introduced by Gutman and 

Trinajstić in 1972 during the analysis of the structure-dependency of total 𝜋𝜋-electron energy in 1972 

(Gutman & Trinajstić, 1972). The Zagreb index is presented in two different formats as the first Zagreb 

index, 𝑀𝑀�(𝐺𝐺), and the second Zagreb index,  𝑀𝑀�(𝐺𝐺). The second modified Zagreb index, 𝑀𝑀�(𝐺𝐺𝐺� , was 

introduced by Hao in 2011 (Hao, 2011). 

Another oldest degree-based topological index called the Randić index, 𝑅𝑅(𝐺𝐺), was introduced by Milan 

Randić in 1975 (Randić, 1975). Another format of the Randić index called the generalized Randi´c index, 

𝑅𝑅�(𝐺𝐺), was introduced in 1998 by Bollobs and Erds (1998) and Amic et al. (1998) independently (here 𝛼𝛼 

is an arbitrary real number). This has been studied extensively by both chemists and mathematicians (Hu 

et al., 2005) and the mathematical properties have been discussed in (Caporossi et al., 2005). When 

substituting 𝛼𝛼 𝛼 𝛼𝛼𝛼𝛼 in this formula, the (original) Randi´c index could be obtained. 

There are many topological indices introduced and studied by mathematical chemists. Symmetric division 

degree index (or simply sdd-index), SDD(G) , was proposed by Vukičević (2010) as a remarkable 

predictor of total surface area of polychlorobiphenyls. The Forgotten topological index, F(G) , was 

proposed by Furtula and Gutman in 2015 which is quite helpful for pharmaceutical and medical scientists 

to grasp the biological and chemical characteristics of new drugs (Gao et al., 2016). Harmonic index, 

H(G), was proposed by Fajtlowicz (1987) as another variant of the Randić index. The inverse sum index 

index, I(G), was proposed by Balban (1982) and that is a significant predictor of the total surface area of 

octane isomers. Augmented Zagreb index, A(G), was introduced by Furtula et al. (2010) for computing 

heat formation of alkanes. 

The definition for the above-described degree-based topological indices are expressed by 𝐷𝐷(𝐺𝐺) =

∑ 𝑓𝑓𝑓𝑓𝑓�, 𝑑𝑑�)��∈�(�) , where the function 𝑓𝑓(𝑑𝑑�, 𝑑𝑑�) for each of the topological indices are given in the 

Table 1:  

Table 1: Description of some of the degree based topological indices. 

Topological index Notation 𝒇𝒇(𝒅𝒅𝒖𝒖, 𝒅𝒅𝒗𝒗) Reference 

First Zagreb index 𝑀𝑀�(𝐺𝐺) 𝑑𝑑� + 𝑑𝑑� Gutman & Trinajstić, 1972 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) 𝑑𝑑�𝑑𝑑� Gutman & Trinajstić, 1972 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  1
𝑑𝑑�𝑑𝑑�

 Hao, 2011 
Gutman & Trinajstić, 1972

Second modified Zagreb 
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The Randić index and the Zagreb index are the mostly studied type of degree-based topological indices in 

drug design (Gao et al., 2013: Nilanjan De, 2018; Jude et al., 2019; Jude et al., 2020). The well-known 

Zagreb index which is the oldest degree-based topological indices was introduced by Gutman and 

Trinajstić in 1972 during the analysis of the structure-dependency of total 𝜋𝜋-electron energy in 1972 

(Gutman & Trinajstić, 1972). The Zagreb index is presented in two different formats as the first Zagreb 

index, 𝑀𝑀�(𝐺𝐺), and the second Zagreb index,  𝑀𝑀�(𝐺𝐺). The second modified Zagreb index, 𝑀𝑀�(𝐺𝐺𝐺� , was 

introduced by Hao in 2011 (Hao, 2011). 

Another oldest degree-based topological index called the Randić index, 𝑅𝑅(𝐺𝐺), was introduced by Milan 

Randić in 1975 (Randić, 1975). Another format of the Randić index called the generalized Randi´c index, 

𝑅𝑅�(𝐺𝐺), was introduced in 1998 by Bollobs and Erds (1998) and Amic et al. (1998) independently (here 𝛼𝛼 

is an arbitrary real number). This has been studied extensively by both chemists and mathematicians (Hu 

et al., 2005) and the mathematical properties have been discussed in (Caporossi et al., 2005). When 

substituting 𝛼𝛼 𝛼 𝛼𝛼𝛼𝛼 in this formula, the (original) Randi´c index could be obtained. 

There are many topological indices introduced and studied by mathematical chemists. Symmetric division 

degree index (or simply sdd-index), SDD(G) , was proposed by Vukičević (2010) as a remarkable 

predictor of total surface area of polychlorobiphenyls. The Forgotten topological index, F(G) , was 

proposed by Furtula and Gutman in 2015 which is quite helpful for pharmaceutical and medical scientists 

to grasp the biological and chemical characteristics of new drugs (Gao et al., 2016). Harmonic index, 

H(G), was proposed by Fajtlowicz (1987) as another variant of the Randić index. The inverse sum index 

index, I(G), was proposed by Balban (1982) and that is a significant predictor of the total surface area of 

octane isomers. Augmented Zagreb index, A(G), was introduced by Furtula et al. (2010) for computing 

heat formation of alkanes. 

The definition for the above-described degree-based topological indices are expressed by 𝐷𝐷(𝐺𝐺) =

∑ 𝑓𝑓𝑓𝑓𝑓�, 𝑑𝑑�)��∈�(�) , where the function 𝑓𝑓(𝑑𝑑�, 𝑑𝑑�) for each of the topological indices are given in the 

Table 1:  

Table 1: Description of some of the degree based topological indices. 

Topological index Notation 𝒇𝒇(𝒅𝒅𝒖𝒖, 𝒅𝒅𝒗𝒗) Reference 

First Zagreb index 𝑀𝑀�(𝐺𝐺) 𝑑𝑑� + 𝑑𝑑� Gutman & Trinajstić, 1972 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) 𝑑𝑑�𝑑𝑑� Gutman & Trinajstić, 1972 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  1
𝑑𝑑�𝑑𝑑�

 Hao, 2011 
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The Randić index and the Zagreb index are the mostly studied type of degree-based topological indices in 

drug design (Gao et al., 2013: Nilanjan De, 2018; Jude et al., 2019; Jude et al., 2020). The well-known 

Zagreb index which is the oldest degree-based topological indices was introduced by Gutman and 

Trinajstić in 1972 during the analysis of the structure-dependency of total 𝜋𝜋-electron energy in 1972 

(Gutman & Trinajstić, 1972). The Zagreb index is presented in two different formats as the first Zagreb 

index, 𝑀𝑀�(𝐺𝐺), and the second Zagreb index,  𝑀𝑀�(𝐺𝐺). The second modified Zagreb index, 𝑀𝑀�(𝐺𝐺𝐺� , was 

introduced by Hao in 2011 (Hao, 2011). 

Another oldest degree-based topological index called the Randić index, 𝑅𝑅(𝐺𝐺), was introduced by Milan 

Randić in 1975 (Randić, 1975). Another format of the Randić index called the generalized Randi´c index, 

𝑅𝑅�(𝐺𝐺), was introduced in 1998 by Bollobs and Erds (1998) and Amic et al. (1998) independently (here 𝛼𝛼 

is an arbitrary real number). This has been studied extensively by both chemists and mathematicians (Hu 

et al., 2005) and the mathematical properties have been discussed in (Caporossi et al., 2005). When 

substituting 𝛼𝛼 𝛼 𝛼𝛼𝛼𝛼 in this formula, the (original) Randi´c index could be obtained. 

There are many topological indices introduced and studied by mathematical chemists. Symmetric division 

degree index (or simply sdd-index), SDD(G) , was proposed by Vukičević (2010) as a remarkable 

predictor of total surface area of polychlorobiphenyls. The Forgotten topological index, F(G) , was 

proposed by Furtula and Gutman in 2015 which is quite helpful for pharmaceutical and medical scientists 

to grasp the biological and chemical characteristics of new drugs (Gao et al., 2016). Harmonic index, 

H(G), was proposed by Fajtlowicz (1987) as another variant of the Randić index. The inverse sum index 

index, I(G), was proposed by Balban (1982) and that is a significant predictor of the total surface area of 

octane isomers. Augmented Zagreb index, A(G), was introduced by Furtula et al. (2010) for computing 

heat formation of alkanes. 

The definition for the above-described degree-based topological indices are expressed by 𝐷𝐷(𝐺𝐺) =

∑ 𝑓𝑓𝑓𝑓𝑓�, 𝑑𝑑�)��∈�(�) , where the function 𝑓𝑓(𝑑𝑑�, 𝑑𝑑�) for each of the topological indices are given in the 

Table 1:  

Table 1: Description of some of the degree based topological indices. 

Topological index Notation 𝒇𝒇(𝒅𝒅𝒖𝒖, 𝒅𝒅𝒗𝒗) Reference 

First Zagreb index 𝑀𝑀�(𝐺𝐺) 𝑑𝑑� + 𝑑𝑑� Gutman & Trinajstić, 1972 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) 𝑑𝑑�𝑑𝑑� Gutman & Trinajstić, 1972 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  1
𝑑𝑑�𝑑𝑑�

 Hao, 2011 
Hao, 2011

Generalized Randić  index
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Generalized Randić  index 𝑅𝑅�(𝐺𝐺) (𝑑𝑑�𝑑𝑑�)� Amic et al., 1998; Bollobás & 

Erdös 1998  

Randić index 𝑅𝑅(𝐺𝐺) 𝑅𝑅��/�(𝐺𝐺) 1

�𝑑𝑑�𝑑𝑑�
 Randić, 1975 

Symmetric division deg index  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

�

𝑑𝑑�𝑑𝑑�
 

Vukicevic, 2010 

Forgotten topological index 𝐹𝐹(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

� Furtula & Gutman, 2015 

Harmonic index 𝐻𝐻(𝐺𝐺) 2
𝑑𝑑� + 𝑑𝑑�

 Fajtlowicz, 1987 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
 

Balaban, 1982 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 
�

𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
�

�

 
Furtula et al., 2010 

 

The topological indices could be calculated by direct calculation or by using the algebraic polynomials. 

For instance, the first derivative of the Hosoya polynomial (Hosoya, 1988) could be used to compute the 

Wiener index.  For computing the degree-based topological indices, the M-polynomial, introduced by 

Deutsch and Klavzar in 2015, is used. For a graph 𝐺𝐺 𝐺 𝐺𝐺(𝑉𝑉𝑉 𝑉𝑉), the M-polynomial is defined by    

𝑀𝑀(𝐺𝐺) = � 𝑚𝑚��(𝐺𝐺𝐺𝐺𝐺�𝑦𝑦�

���

, 

where 𝑚𝑚��(𝐺𝐺),   𝑖𝑖𝑖 𝑖𝑖 𝑖 𝑖 is the number of edges 𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 of 𝐺𝐺 such that {𝑑𝑑�, 𝑑𝑑�} = {𝑖𝑖𝑖 𝑖𝑖}, 𝑢𝑢𝑢𝑢𝑢  𝑢 𝑢𝑢(𝐺𝐺). The 

above-described topological indices could be calculated using the respective derivation formula of the M-

polynomial 𝑀𝑀(𝐺𝐺) given in the Table 2:  

Table 2: The derivation of some degree-based topological indices from M-polynomial (Deutsch & 

Klavzar, 2015).  

Topological index Notation Derivation from 𝑴𝑴(𝑮𝑮) 

First Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  �𝑆𝑆� 𝑆𝑆���𝑀𝑀(𝐺𝐺)��
�����

 

Generalized Randić index 𝑅𝑅�(𝐺𝐺) �𝐷𝐷�
� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����
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Generalized Randić  index 𝑅𝑅�(𝐺𝐺) (𝑑𝑑�𝑑𝑑�)� Amic et al., 1998; Bollobás & 

Erdös 1998  

Randić index 𝑅𝑅(𝐺𝐺) 𝑅𝑅��/�(𝐺𝐺) 1

�𝑑𝑑�𝑑𝑑�
 Randić, 1975 

Symmetric division deg index  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

�

𝑑𝑑�𝑑𝑑�
 

Vukicevic, 2010 

Forgotten topological index 𝐹𝐹(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

� Furtula & Gutman, 2015 

Harmonic index 𝐻𝐻(𝐺𝐺) 2
𝑑𝑑� + 𝑑𝑑�

 Fajtlowicz, 1987 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
 

Balaban, 1982 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 
�

𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
�

�

 
Furtula et al., 2010 

 

The topological indices could be calculated by direct calculation or by using the algebraic polynomials. 

For instance, the first derivative of the Hosoya polynomial (Hosoya, 1988) could be used to compute the 

Wiener index.  For computing the degree-based topological indices, the M-polynomial, introduced by 

Deutsch and Klavzar in 2015, is used. For a graph 𝐺𝐺 𝐺 𝐺𝐺(𝑉𝑉𝑉 𝑉𝑉), the M-polynomial is defined by    

𝑀𝑀(𝐺𝐺) = � 𝑚𝑚��(𝐺𝐺𝐺𝐺𝐺�𝑦𝑦�

���

, 

where 𝑚𝑚��(𝐺𝐺),   𝑖𝑖𝑖 𝑖𝑖 𝑖 𝑖 is the number of edges 𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 of 𝐺𝐺 such that {𝑑𝑑�, 𝑑𝑑�} = {𝑖𝑖𝑖 𝑖𝑖}, 𝑢𝑢𝑢𝑢𝑢  𝑢 𝑢𝑢(𝐺𝐺). The 

above-described topological indices could be calculated using the respective derivation formula of the M-

polynomial 𝑀𝑀(𝐺𝐺) given in the Table 2:  

Table 2: The derivation of some degree-based topological indices from M-polynomial (Deutsch & 

Klavzar, 2015).  

Topological index Notation Derivation from 𝑴𝑴(𝑮𝑮) 

First Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  �𝑆𝑆� 𝑆𝑆���𝑀𝑀(𝐺𝐺)��
�����

 

Generalized Randić index 𝑅𝑅�(𝐺𝐺) �𝐷𝐷�
� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����

 

Amic et al., 1998; Bollobás & Erdös 1998 

Randić index 
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Generalized Randić  index 𝑅𝑅�(𝐺𝐺) (𝑑𝑑�𝑑𝑑�)� Amic et al., 1998; Bollobás & 

Erdös 1998  

Randić index 𝑅𝑅(𝐺𝐺) 𝑅𝑅��/�(𝐺𝐺) 1

�𝑑𝑑�𝑑𝑑�
 Randić, 1975 

Symmetric division deg index  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

�

𝑑𝑑�𝑑𝑑�
 

Vukicevic, 2010 

Forgotten topological index 𝐹𝐹(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

� Furtula & Gutman, 2015 

Harmonic index 𝐻𝐻(𝐺𝐺) 2
𝑑𝑑� + 𝑑𝑑�

 Fajtlowicz, 1987 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
 

Balaban, 1982 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 
�

𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
�

�

 
Furtula et al., 2010 

 

The topological indices could be calculated by direct calculation or by using the algebraic polynomials. 

For instance, the first derivative of the Hosoya polynomial (Hosoya, 1988) could be used to compute the 

Wiener index.  For computing the degree-based topological indices, the M-polynomial, introduced by 

Deutsch and Klavzar in 2015, is used. For a graph 𝐺𝐺 𝐺 𝐺𝐺(𝑉𝑉𝑉 𝑉𝑉), the M-polynomial is defined by    

𝑀𝑀(𝐺𝐺) = � 𝑚𝑚��(𝐺𝐺𝐺𝐺𝐺�𝑦𝑦�

���

, 

where 𝑚𝑚��(𝐺𝐺),   𝑖𝑖𝑖 𝑖𝑖 𝑖 𝑖 is the number of edges 𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 of 𝐺𝐺 such that {𝑑𝑑�, 𝑑𝑑�} = {𝑖𝑖𝑖 𝑖𝑖}, 𝑢𝑢𝑢𝑢𝑢  𝑢 𝑢𝑢(𝐺𝐺). The 

above-described topological indices could be calculated using the respective derivation formula of the M-

polynomial 𝑀𝑀(𝐺𝐺) given in the Table 2:  

Table 2: The derivation of some degree-based topological indices from M-polynomial (Deutsch & 

Klavzar, 2015).  

Topological index Notation Derivation from 𝑴𝑴(𝑮𝑮) 

First Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  �𝑆𝑆� 𝑆𝑆���𝑀𝑀(𝐺𝐺)��
�����

 

Generalized Randić index 𝑅𝑅�(𝐺𝐺) �𝐷𝐷�
� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����
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Generalized Randić  index 𝑅𝑅�(𝐺𝐺) (𝑑𝑑�𝑑𝑑�)� Amic et al., 1998; Bollobás & 
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�����

 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  �𝑆𝑆� 𝑆𝑆���𝑀𝑀(𝐺𝐺)��
�����

 

Generalized Randić index 𝑅𝑅�(𝐺𝐺) �𝐷𝐷�
� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����

 

First Zagreb index

4 
 

Generalized Randić  index 𝑅𝑅�(𝐺𝐺) (𝑑𝑑�𝑑𝑑�)� Amic et al., 1998; Bollobás & 

Erdös 1998  

Randić index 𝑅𝑅(𝐺𝐺) 𝑅𝑅��/�(𝐺𝐺) 1

�𝑑𝑑�𝑑𝑑�
 Randić, 1975 

Symmetric division deg index  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

�

𝑑𝑑�𝑑𝑑�
 

Vukicevic, 2010 

Forgotten topological index 𝐹𝐹(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

� Furtula & Gutman, 2015 

Harmonic index 𝐻𝐻(𝐺𝐺) 2
𝑑𝑑� + 𝑑𝑑�

 Fajtlowicz, 1987 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
 

Balaban, 1982 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 
�

𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
�

�

 
Furtula et al., 2010 

 

The topological indices could be calculated by direct calculation or by using the algebraic polynomials. 

For instance, the first derivative of the Hosoya polynomial (Hosoya, 1988) could be used to compute the 

Wiener index.  For computing the degree-based topological indices, the M-polynomial, introduced by 

Deutsch and Klavzar in 2015, is used. For a graph 𝐺𝐺 𝐺 𝐺𝐺(𝑉𝑉𝑉 𝑉𝑉), the M-polynomial is defined by    

𝑀𝑀(𝐺𝐺) = � 𝑚𝑚��(𝐺𝐺𝐺𝐺𝐺�𝑦𝑦�

���

, 

where 𝑚𝑚��(𝐺𝐺),   𝑖𝑖𝑖 𝑖𝑖 𝑖 𝑖 is the number of edges 𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 of 𝐺𝐺 such that {𝑑𝑑�, 𝑑𝑑�} = {𝑖𝑖𝑖 𝑖𝑖}, 𝑢𝑢𝑢𝑢𝑢  𝑢 𝑢𝑢(𝐺𝐺). The 

above-described topological indices could be calculated using the respective derivation formula of the M-

polynomial 𝑀𝑀(𝐺𝐺) given in the Table 2:  

Table 2: The derivation of some degree-based topological indices from M-polynomial (Deutsch & 

Klavzar, 2015).  

Topological index Notation Derivation from 𝑴𝑴(𝑮𝑮) 

First Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  �𝑆𝑆� 𝑆𝑆���𝑀𝑀(𝐺𝐺)��
�����

 

Generalized Randić index 𝑅𝑅�(𝐺𝐺) �𝐷𝐷�
� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����

 

4 
 

Generalized Randić  index 𝑅𝑅�(𝐺𝐺) (𝑑𝑑�𝑑𝑑�)� Amic et al., 1998; Bollobás & 

Erdös 1998  

Randić index 𝑅𝑅(𝐺𝐺) 𝑅𝑅��/�(𝐺𝐺) 1

�𝑑𝑑�𝑑𝑑�
 Randić, 1975 

Symmetric division deg index  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

�

𝑑𝑑�𝑑𝑑�
 

Vukicevic, 2010 

Forgotten topological index 𝐹𝐹(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

� Furtula & Gutman, 2015 

Harmonic index 𝐻𝐻(𝐺𝐺) 2
𝑑𝑑� + 𝑑𝑑�

 Fajtlowicz, 1987 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
 

Balaban, 1982 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 
�

𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
�

�

 
Furtula et al., 2010 

 

The topological indices could be calculated by direct calculation or by using the algebraic polynomials. 

For instance, the first derivative of the Hosoya polynomial (Hosoya, 1988) could be used to compute the 

Wiener index.  For computing the degree-based topological indices, the M-polynomial, introduced by 

Deutsch and Klavzar in 2015, is used. For a graph 𝐺𝐺 𝐺 𝐺𝐺(𝑉𝑉𝑉 𝑉𝑉), the M-polynomial is defined by    

𝑀𝑀(𝐺𝐺) = � 𝑚𝑚��(𝐺𝐺𝐺𝐺𝐺�𝑦𝑦�

���

, 

where 𝑚𝑚��(𝐺𝐺),   𝑖𝑖𝑖 𝑖𝑖 𝑖 𝑖 is the number of edges 𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 of 𝐺𝐺 such that {𝑑𝑑�, 𝑑𝑑�} = {𝑖𝑖𝑖 𝑖𝑖}, 𝑢𝑢𝑢𝑢𝑢  𝑢 𝑢𝑢(𝐺𝐺). The 

above-described topological indices could be calculated using the respective derivation formula of the M-

polynomial 𝑀𝑀(𝐺𝐺) given in the Table 2:  

Table 2: The derivation of some degree-based topological indices from M-polynomial (Deutsch & 

Klavzar, 2015).  

Topological index Notation Derivation from 𝑴𝑴(𝑮𝑮) 

First Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  �𝑆𝑆� 𝑆𝑆���𝑀𝑀(𝐺𝐺)��
�����

 

Generalized Randić index 𝑅𝑅�(𝐺𝐺) �𝐷𝐷�
� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����

 

Second Zagreb index

4 
 

Generalized Randić  index 𝑅𝑅�(𝐺𝐺) (𝑑𝑑�𝑑𝑑�)� Amic et al., 1998; Bollobás & 

Erdös 1998  

Randić index 𝑅𝑅(𝐺𝐺) 𝑅𝑅��/�(𝐺𝐺) 1

�𝑑𝑑�𝑑𝑑�
 Randić, 1975 

Symmetric division deg index  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

�

𝑑𝑑�𝑑𝑑�
 

Vukicevic, 2010 

Forgotten topological index 𝐹𝐹(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

� Furtula & Gutman, 2015 

Harmonic index 𝐻𝐻(𝐺𝐺) 2
𝑑𝑑� + 𝑑𝑑�

 Fajtlowicz, 1987 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
 

Balaban, 1982 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 
�

𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
�

�

 
Furtula et al., 2010 

 

The topological indices could be calculated by direct calculation or by using the algebraic polynomials. 

For instance, the first derivative of the Hosoya polynomial (Hosoya, 1988) could be used to compute the 

Wiener index.  For computing the degree-based topological indices, the M-polynomial, introduced by 

Deutsch and Klavzar in 2015, is used. For a graph 𝐺𝐺 𝐺 𝐺𝐺(𝑉𝑉𝑉 𝑉𝑉), the M-polynomial is defined by    

𝑀𝑀(𝐺𝐺) = � 𝑚𝑚��(𝐺𝐺𝐺𝐺𝐺�𝑦𝑦�

���

, 

where 𝑚𝑚��(𝐺𝐺),   𝑖𝑖𝑖 𝑖𝑖 𝑖 𝑖 is the number of edges 𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 of 𝐺𝐺 such that {𝑑𝑑�, 𝑑𝑑�} = {𝑖𝑖𝑖 𝑖𝑖}, 𝑢𝑢𝑢𝑢𝑢  𝑢 𝑢𝑢(𝐺𝐺). The 

above-described topological indices could be calculated using the respective derivation formula of the M-

polynomial 𝑀𝑀(𝐺𝐺) given in the Table 2:  

Table 2: The derivation of some degree-based topological indices from M-polynomial (Deutsch & 

Klavzar, 2015).  

Topological index Notation Derivation from 𝑴𝑴(𝑮𝑮) 

First Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  �𝑆𝑆� 𝑆𝑆���𝑀𝑀(𝐺𝐺)��
�����

 

Generalized Randić index 𝑅𝑅�(𝐺𝐺) �𝐷𝐷�
� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����

 

4 
 

Generalized Randić  index 𝑅𝑅�(𝐺𝐺) (𝑑𝑑�𝑑𝑑�)� Amic et al., 1998; Bollobás & 

Erdös 1998  

Randić index 𝑅𝑅(𝐺𝐺) 𝑅𝑅��/�(𝐺𝐺) 1

�𝑑𝑑�𝑑𝑑�
 Randić, 1975 

Symmetric division deg index  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

�

𝑑𝑑�𝑑𝑑�
 

Vukicevic, 2010 

Forgotten topological index 𝐹𝐹(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

� Furtula & Gutman, 2015 

Harmonic index 𝐻𝐻(𝐺𝐺) 2
𝑑𝑑� + 𝑑𝑑�

 Fajtlowicz, 1987 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
 

Balaban, 1982 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 
�

𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
�

�

 
Furtula et al., 2010 

 

The topological indices could be calculated by direct calculation or by using the algebraic polynomials. 

For instance, the first derivative of the Hosoya polynomial (Hosoya, 1988) could be used to compute the 

Wiener index.  For computing the degree-based topological indices, the M-polynomial, introduced by 

Deutsch and Klavzar in 2015, is used. For a graph 𝐺𝐺 𝐺 𝐺𝐺(𝑉𝑉𝑉 𝑉𝑉), the M-polynomial is defined by    

𝑀𝑀(𝐺𝐺) = � 𝑚𝑚��(𝐺𝐺𝐺𝐺𝐺�𝑦𝑦�

���

, 

where 𝑚𝑚��(𝐺𝐺),   𝑖𝑖𝑖 𝑖𝑖 𝑖 𝑖 is the number of edges 𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 of 𝐺𝐺 such that {𝑑𝑑�, 𝑑𝑑�} = {𝑖𝑖𝑖 𝑖𝑖}, 𝑢𝑢𝑢𝑢𝑢  𝑢 𝑢𝑢(𝐺𝐺). The 

above-described topological indices could be calculated using the respective derivation formula of the M-

polynomial 𝑀𝑀(𝐺𝐺) given in the Table 2:  

Table 2: The derivation of some degree-based topological indices from M-polynomial (Deutsch & 

Klavzar, 2015).  

Topological index Notation Derivation from 𝑴𝑴(𝑮𝑮) 

First Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  �𝑆𝑆� 𝑆𝑆���𝑀𝑀(𝐺𝐺)��
�����

 

Generalized Randić index 𝑅𝑅�(𝐺𝐺) �𝐷𝐷�
� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����

 

Second modified Zagreb 

4 
 

Generalized Randić  index 𝑅𝑅�(𝐺𝐺) (𝑑𝑑�𝑑𝑑�)� Amic et al., 1998; Bollobás & 

Erdös 1998  

Randić index 𝑅𝑅(𝐺𝐺) 𝑅𝑅��/�(𝐺𝐺) 1

�𝑑𝑑�𝑑𝑑�
 Randić, 1975 

Symmetric division deg index  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

�

𝑑𝑑�𝑑𝑑�
 

Vukicevic, 2010 

Forgotten topological index 𝐹𝐹(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

� Furtula & Gutman, 2015 

Harmonic index 𝐻𝐻(𝐺𝐺) 2
𝑑𝑑� + 𝑑𝑑�

 Fajtlowicz, 1987 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
 

Balaban, 1982 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 
�

𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
�

�

 
Furtula et al., 2010 

 

The topological indices could be calculated by direct calculation or by using the algebraic polynomials. 

For instance, the first derivative of the Hosoya polynomial (Hosoya, 1988) could be used to compute the 

Wiener index.  For computing the degree-based topological indices, the M-polynomial, introduced by 

Deutsch and Klavzar in 2015, is used. For a graph 𝐺𝐺 𝐺 𝐺𝐺(𝑉𝑉𝑉 𝑉𝑉), the M-polynomial is defined by    

𝑀𝑀(𝐺𝐺) = � 𝑚𝑚��(𝐺𝐺𝐺𝐺𝐺�𝑦𝑦�

���

, 

where 𝑚𝑚��(𝐺𝐺),   𝑖𝑖𝑖 𝑖𝑖 𝑖 𝑖 is the number of edges 𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 of 𝐺𝐺 such that {𝑑𝑑�, 𝑑𝑑�} = {𝑖𝑖𝑖 𝑖𝑖}, 𝑢𝑢𝑢𝑢𝑢  𝑢 𝑢𝑢(𝐺𝐺). The 

above-described topological indices could be calculated using the respective derivation formula of the M-

polynomial 𝑀𝑀(𝐺𝐺) given in the Table 2:  

Table 2: The derivation of some degree-based topological indices from M-polynomial (Deutsch & 

Klavzar, 2015).  

Topological index Notation Derivation from 𝑴𝑴(𝑮𝑮) 

First Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second Zagreb index 𝑀𝑀�(𝐺𝐺) �𝐷𝐷�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Second modified Zagreb  𝑀𝑀�(𝐺𝐺)�  �𝑆𝑆� 𝑆𝑆���𝑀𝑀(𝐺𝐺)��
�����

 

Generalized Randić index 𝑅𝑅�(𝐺𝐺) �𝐷𝐷�
� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����
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Generalized Randić  index 𝑅𝑅�(𝐺𝐺) (𝑑𝑑�𝑑𝑑�)� Amic et al., 1998; Bollobás & 

Erdös 1998  

Randić index 𝑅𝑅(𝐺𝐺) 𝑅𝑅��/�(𝐺𝐺) 1

�𝑑𝑑�𝑑𝑑�
 Randić, 1975 

Symmetric division deg index  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

�

𝑑𝑑�𝑑𝑑�
 

Vukicevic, 2010 

Forgotten topological index 𝐹𝐹(𝐺𝐺) 𝑑𝑑�
� + 𝑑𝑑�

� Furtula & Gutman, 2015 

Harmonic index 𝐻𝐻(𝐺𝐺) 2
𝑑𝑑� + 𝑑𝑑�

 Fajtlowicz, 1987 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
 

Balaban, 1982 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 
�

𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
�

�

 
Furtula et al., 2010 

 

The topological indices could be calculated by direct calculation or by using the algebraic polynomials. 

For instance, the first derivative of the Hosoya polynomial (Hosoya, 1988) could be used to compute the 

Wiener index.  For computing the degree-based topological indices, the M-polynomial, introduced by 

Deutsch and Klavzar in 2015, is used. For a graph 𝐺𝐺 𝐺 𝐺𝐺(𝑉𝑉𝑉 𝑉𝑉), the M-polynomial is defined by    

𝑀𝑀(𝐺𝐺) = � 𝑚𝑚��(𝐺𝐺𝐺𝐺𝐺�𝑦𝑦�

���

, 

where 𝑚𝑚��(𝐺𝐺),   𝑖𝑖𝑖 𝑖𝑖 𝑖 𝑖 is the number of edges 𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 of 𝐺𝐺 such that {𝑑𝑑�, 𝑑𝑑�} = {𝑖𝑖𝑖 𝑖𝑖}, 𝑢𝑢𝑢𝑢𝑢  𝑢 𝑢𝑢(𝐺𝐺). The 

above-described topological indices could be calculated using the respective derivation formula of the M-

polynomial 𝑀𝑀(𝐺𝐺) given in the Table 2:  

Table 2: The derivation of some degree-based topological indices from M-polynomial (Deutsch & 

Klavzar, 2015).  

Topological index Notation Derivation from 𝑴𝑴(𝑮𝑮) 
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�𝐷𝐷�
��𝑀𝑀(𝐺𝐺)��

�����
 

Here, 𝐷𝐷��𝑓𝑓(𝑥𝑥, 𝑦𝑦)� =  𝑥𝑥 ��(�,�)
��

, 𝐷𝐷��𝑓𝑓(𝑥𝑥, 𝑦𝑦)� =  𝑦𝑦 ��(�,�)
��

,  𝑆𝑆�(𝑓𝑓(𝑥𝑥, 𝑦𝑦)) =  ∫ �(�,�)
�

�
� 𝑑𝑑𝑑𝑑,  

𝐷𝐷�
� = ∑ 𝑛𝑛�

�
� 𝑘𝑘�𝑥𝑥��𝑦𝑦��  here 𝐷𝐷� = ∑ 𝑘𝑘�𝑥𝑥��� 𝑦𝑦��,  𝑆𝑆�(𝑓𝑓(𝑥𝑥, 𝑦𝑦)) =  ∫ �(�,�)

�
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� 𝑑𝑑𝑑𝑑, 𝐽𝐽�𝑓𝑓(𝑥𝑥, 𝑦𝑦)� = 𝑓𝑓(𝑥𝑥, 𝑥𝑥),   

𝑆𝑆�𝐽𝐽 = 𝑆𝑆�(𝑓𝑓(𝑥𝑥, 𝑥𝑥)) =  ∫ �(�,�)
�

�
� 𝑑𝑑𝑑𝑑, and 𝑄𝑄��𝑓𝑓(𝑥𝑥, 𝑦𝑦)� = 𝑥𝑥�𝑓𝑓(𝑥𝑥, 𝑦𝑦). 

In this study, we calculate some of the well-known degree based topological indices (expressed in the 

above table) using the M-polynomial for the first line anti-TB drugs namely isoniazid, rifampicin, 

pyrazinamide and ethambutol.  

 

Materials and Methods  

In this paper, we considered four anti-TB drugs namely isoniazid, rifampicin, pyrazinamide and 

ethambutol and calculated their topological indices. The molecular graphs of these drug structures were 

used to derive the M-Polynomials and then the derived formulas were used to calculate topological 

indices of the respective structures. The calculated topological indices are given in Table 2.  

The edge sets were portioned by observing the molecular graph of a structure and find the 𝑀𝑀-Polynomial. 

We denote 𝐸𝐸(𝑖𝑖, 𝑗𝑗)  be the set of edge partition of the graph 𝐺𝐺 , where 𝐸𝐸(𝑖𝑖, 𝑗𝑗) = {𝑢𝑢𝑢𝑢 ∈ 𝐸𝐸(𝐺𝐺): 𝑑𝑑� =

𝑖𝑖 and 𝑑𝑑� = 𝑗𝑗}. In a molecular representation (in a molecular structure), a dashed line indicates that the 

bond is extending behind the plane of the drawing surface; a bold-wedged line indicates that the bond is 

protruding out from the plane of the drawing surface and a solid line indicates that the bond exists in the 

plane of the drawing surface. In molecular graph theory, all these bonds are considered as single edge for 

the calculation except the bond with the Hydrogen. Furthermore, the multiple edges are treated as single 

edge in molecular graph theory.  We calculated the topological indices using the derivation formula for 

the respective M-Polynomial. MATLAB is used to sketch 𝑀𝑀(𝐺𝐺).  

Symmetric division deg index 

5 
 

Randić index 𝑅𝑅��
�� (𝐺𝐺) 

Symmetric division deg index  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) �𝐷𝐷�𝑆𝑆� + 𝑆𝑆�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Forgotten topological index 𝐹𝐹(𝐺𝐺) �𝐷𝐷�
� + 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����

 

Harmonic index 𝐻𝐻(𝐺𝐺) 2𝑆𝑆�𝐽𝐽�𝑀𝑀(𝐺𝐺)������� 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑆𝑆�𝐽𝐽𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)��
�����

 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 𝑆𝑆�
�𝑄𝑄��𝐽𝐽𝐷𝐷�

�𝐷𝐷�
��𝑀𝑀(𝐺𝐺)��

�����
 

Here, 𝐷𝐷��𝑓𝑓(𝑥𝑥, 𝑦𝑦)� =  𝑥𝑥 ��(�,�)
��

, 𝐷𝐷��𝑓𝑓(𝑥𝑥, 𝑦𝑦)� =  𝑦𝑦 ��(�,�)
��

,  𝑆𝑆�(𝑓𝑓(𝑥𝑥, 𝑦𝑦)) =  ∫ �(�,�)
�

�
� 𝑑𝑑𝑑𝑑,  

𝐷𝐷�
� = ∑ 𝑛𝑛�

�
� 𝑘𝑘�𝑥𝑥��𝑦𝑦��  here 𝐷𝐷� = ∑ 𝑘𝑘�𝑥𝑥��� 𝑦𝑦��,  𝑆𝑆�(𝑓𝑓(𝑥𝑥, 𝑦𝑦)) =  ∫ �(�,�)

�
�

� 𝑑𝑑𝑑𝑑, 𝐽𝐽�𝑓𝑓(𝑥𝑥, 𝑦𝑦)� = 𝑓𝑓(𝑥𝑥, 𝑥𝑥),   

𝑆𝑆�𝐽𝐽 = 𝑆𝑆�(𝑓𝑓(𝑥𝑥, 𝑥𝑥)) =  ∫ �(�,�)
�

�
� 𝑑𝑑𝑑𝑑, and 𝑄𝑄��𝑓𝑓(𝑥𝑥, 𝑦𝑦)� = 𝑥𝑥�𝑓𝑓(𝑥𝑥, 𝑦𝑦). 

In this study, we calculate some of the well-known degree based topological indices (expressed in the 

above table) using the M-polynomial for the first line anti-TB drugs namely isoniazid, rifampicin, 

pyrazinamide and ethambutol.  

 

Materials and Methods  

In this paper, we considered four anti-TB drugs namely isoniazid, rifampicin, pyrazinamide and 

ethambutol and calculated their topological indices. The molecular graphs of these drug structures were 

used to derive the M-Polynomials and then the derived formulas were used to calculate topological 

indices of the respective structures. The calculated topological indices are given in Table 2.  

The edge sets were portioned by observing the molecular graph of a structure and find the 𝑀𝑀-Polynomial. 

We denote 𝐸𝐸(𝑖𝑖, 𝑗𝑗)  be the set of edge partition of the graph 𝐺𝐺 , where 𝐸𝐸(𝑖𝑖, 𝑗𝑗) = {𝑢𝑢𝑢𝑢 ∈ 𝐸𝐸(𝐺𝐺): 𝑑𝑑� =

𝑖𝑖 and 𝑑𝑑� = 𝑗𝑗}. In a molecular representation (in a molecular structure), a dashed line indicates that the 

bond is extending behind the plane of the drawing surface; a bold-wedged line indicates that the bond is 

protruding out from the plane of the drawing surface and a solid line indicates that the bond exists in the 

plane of the drawing surface. In molecular graph theory, all these bonds are considered as single edge for 

the calculation except the bond with the Hydrogen. Furthermore, the multiple edges are treated as single 

edge in molecular graph theory.  We calculated the topological indices using the derivation formula for 

the respective M-Polynomial. MATLAB is used to sketch 𝑀𝑀(𝐺𝐺).  

5 
 

Randić index 𝑅𝑅��
�� (𝐺𝐺) 

Symmetric division deg index  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) �𝐷𝐷�𝑆𝑆� + 𝑆𝑆�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Forgotten topological index 𝐹𝐹(𝐺𝐺) �𝐷𝐷�
� + 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����

 

Harmonic index 𝐻𝐻(𝐺𝐺) 2𝑆𝑆�𝐽𝐽�𝑀𝑀(𝐺𝐺)������� 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑆𝑆�𝐽𝐽𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)��
�����

 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 𝑆𝑆�
�𝑄𝑄��𝐽𝐽𝐷𝐷�

�𝐷𝐷�
��𝑀𝑀(𝐺𝐺)��

�����
 

Here, 𝐷𝐷��𝑓𝑓(𝑥𝑥, 𝑦𝑦)� =  𝑥𝑥 ��(�,�)
��

, 𝐷𝐷��𝑓𝑓(𝑥𝑥, 𝑦𝑦)� =  𝑦𝑦 ��(�,�)
��

,  𝑆𝑆�(𝑓𝑓(𝑥𝑥, 𝑦𝑦)) =  ∫ �(�,�)
�

�
� 𝑑𝑑𝑑𝑑,  

𝐷𝐷�
� = ∑ 𝑛𝑛�

�
� 𝑘𝑘�𝑥𝑥��𝑦𝑦��  here 𝐷𝐷� = ∑ 𝑘𝑘�𝑥𝑥��� 𝑦𝑦��,  𝑆𝑆�(𝑓𝑓(𝑥𝑥, 𝑦𝑦)) =  ∫ �(�,�)

�
�

� 𝑑𝑑𝑑𝑑, 𝐽𝐽�𝑓𝑓(𝑥𝑥, 𝑦𝑦)� = 𝑓𝑓(𝑥𝑥, 𝑥𝑥),   

𝑆𝑆�𝐽𝐽 = 𝑆𝑆�(𝑓𝑓(𝑥𝑥, 𝑥𝑥)) =  ∫ �(�,�)
�

�
� 𝑑𝑑𝑑𝑑, and 𝑄𝑄��𝑓𝑓(𝑥𝑥, 𝑦𝑦)� = 𝑥𝑥�𝑓𝑓(𝑥𝑥, 𝑦𝑦). 

In this study, we calculate some of the well-known degree based topological indices (expressed in the 

above table) using the M-polynomial for the first line anti-TB drugs namely isoniazid, rifampicin, 

pyrazinamide and ethambutol.  

 

Materials and Methods  

In this paper, we considered four anti-TB drugs namely isoniazid, rifampicin, pyrazinamide and 

ethambutol and calculated their topological indices. The molecular graphs of these drug structures were 

used to derive the M-Polynomials and then the derived formulas were used to calculate topological 

indices of the respective structures. The calculated topological indices are given in Table 2.  

The edge sets were portioned by observing the molecular graph of a structure and find the 𝑀𝑀-Polynomial. 

We denote 𝐸𝐸(𝑖𝑖, 𝑗𝑗)  be the set of edge partition of the graph 𝐺𝐺 , where 𝐸𝐸(𝑖𝑖, 𝑗𝑗) = {𝑢𝑢𝑢𝑢 ∈ 𝐸𝐸(𝐺𝐺): 𝑑𝑑� =

𝑖𝑖 and 𝑑𝑑� = 𝑗𝑗}. In a molecular representation (in a molecular structure), a dashed line indicates that the 

bond is extending behind the plane of the drawing surface; a bold-wedged line indicates that the bond is 

protruding out from the plane of the drawing surface and a solid line indicates that the bond exists in the 

plane of the drawing surface. In molecular graph theory, all these bonds are considered as single edge for 

the calculation except the bond with the Hydrogen. Furthermore, the multiple edges are treated as single 

edge in molecular graph theory.  We calculated the topological indices using the derivation formula for 

the respective M-Polynomial. MATLAB is used to sketch 𝑀𝑀(𝐺𝐺).  

Forgotten topological index

5 
 

Randić index 𝑅𝑅��
�� (𝐺𝐺) 

Symmetric division deg index  𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) �𝐷𝐷�𝑆𝑆� + 𝑆𝑆�𝐷𝐷���𝑀𝑀(𝐺𝐺)��
�����

 

Forgotten topological index 𝐹𝐹(𝐺𝐺) �𝐷𝐷�
� + 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����

 

Harmonic index 𝐻𝐻(𝐺𝐺) 2𝑆𝑆�𝐽𝐽�𝑀𝑀(𝐺𝐺)������� 

Inverse sum indeg index 𝐼𝐼(𝐺𝐺) 𝑆𝑆�𝐽𝐽𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)��
�����

 

Augmented Zagreb index 𝐴𝐴(𝐺𝐺) 𝑆𝑆�
�𝑄𝑄��𝐽𝐽𝐷𝐷�

�𝐷𝐷�
��𝑀𝑀(𝐺𝐺)��

�����
 

Here, 𝐷𝐷��𝑓𝑓(𝑥𝑥, 𝑦𝑦)� =  𝑥𝑥 ��(�,�)
��

, 𝐷𝐷��𝑓𝑓(𝑥𝑥, 𝑦𝑦)� =  𝑦𝑦 ��(�,�)
��

,  𝑆𝑆�(𝑓𝑓(𝑥𝑥, 𝑦𝑦)) =  ∫ �(�,�)
�

�
� 𝑑𝑑𝑑𝑑,  

𝐷𝐷�
� = ∑ 𝑛𝑛�

�
� 𝑘𝑘�𝑥𝑥��𝑦𝑦��  here 𝐷𝐷� = ∑ 𝑘𝑘�𝑥𝑥��� 𝑦𝑦��,  𝑆𝑆�(𝑓𝑓(𝑥𝑥, 𝑦𝑦)) =  ∫ �(�,�)

�
�

� 𝑑𝑑𝑑𝑑, 𝐽𝐽�𝑓𝑓(𝑥𝑥, 𝑦𝑦)� = 𝑓𝑓(𝑥𝑥, 𝑥𝑥),   

𝑆𝑆�𝐽𝐽 = 𝑆𝑆�(𝑓𝑓(𝑥𝑥, 𝑥𝑥)) =  ∫ �(�,�)
�

�
� 𝑑𝑑𝑑𝑑, and 𝑄𝑄��𝑓𝑓(𝑥𝑥, 𝑦𝑦)� = 𝑥𝑥�𝑓𝑓(𝑥𝑥, 𝑦𝑦). 
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above table) using the M-polynomial for the first line anti-TB drugs namely isoniazid, rifampicin, 
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Materials and Methods  

In this paper, we considered four anti-TB drugs namely isoniazid, rifampicin, pyrazinamide and 

ethambutol and calculated their topological indices. The molecular graphs of these drug structures were 

used to derive the M-Polynomials and then the derived formulas were used to calculate topological 

indices of the respective structures. The calculated topological indices are given in Table 2.  

The edge sets were portioned by observing the molecular graph of a structure and find the 𝑀𝑀-Polynomial. 

We denote 𝐸𝐸(𝑖𝑖, 𝑗𝑗)  be the set of edge partition of the graph 𝐺𝐺 , where 𝐸𝐸(𝑖𝑖, 𝑗𝑗) = {𝑢𝑢𝑢𝑢 ∈ 𝐸𝐸(𝐺𝐺): 𝑑𝑑� =

𝑖𝑖 and 𝑑𝑑� = 𝑗𝑗}. In a molecular representation (in a molecular structure), a dashed line indicates that the 

bond is extending behind the plane of the drawing surface; a bold-wedged line indicates that the bond is 

protruding out from the plane of the drawing surface and a solid line indicates that the bond exists in the 

plane of the drawing surface. In molecular graph theory, all these bonds are considered as single edge for 

the calculation except the bond with the Hydrogen. Furthermore, the multiple edges are treated as single 

edge in molecular graph theory.  We calculated the topological indices using the derivation formula for 

the respective M-Polynomial. MATLAB is used to sketch 𝑀𝑀(𝐺𝐺).  
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�

𝑑𝑑�𝑑𝑑�
 

Vukicevic, 2010 
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� + 𝑑𝑑�

� Furtula & Gutman, 2015 
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𝑑𝑑� + 𝑑𝑑�
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𝑑𝑑� + 𝑑𝑑�
 

Balaban, 1982 
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�

𝑑𝑑�𝑑𝑑�

𝑑𝑑� + 𝑑𝑑�
�

�

 
Furtula et al., 2010 

 

The topological indices could be calculated by direct calculation or by using the algebraic polynomials. 

For instance, the first derivative of the Hosoya polynomial (Hosoya, 1988) could be used to compute the 

Wiener index.  For computing the degree-based topological indices, the M-polynomial, introduced by 

Deutsch and Klavzar in 2015, is used. For a graph 𝐺𝐺 𝐺 𝐺𝐺(𝑉𝑉𝑉 𝑉𝑉), the M-polynomial is defined by    

𝑀𝑀(𝐺𝐺) = � 𝑚𝑚��(𝐺𝐺𝐺𝐺𝐺�𝑦𝑦�

���

, 
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�����
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� 𝐷𝐷�

���𝑀𝑀(𝐺𝐺)��
�����
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Theorem 1: Let G be the molecular graph of isoniazid. 
Then the M-Polynomial of isoniazid is given by,
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Theorem 1: Let 𝐺𝐺 be the molecular graph of isoniazid. Then the 𝑀𝑀-Polynomial of isoniazid is given by, 
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i.e., 𝐸𝐸(𝑖𝑖𝑖𝑖𝑖 ) = {𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 𝑒 𝑒𝑒(𝐺𝐺): 𝑑𝑑� = 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖� = 𝑗𝑗} . By observing the structure, we inferred four 

partitions of the edge set as follows: 
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𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 3 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎� = 3}, 

Also we get |𝐸𝐸𝐸𝐸𝐸𝐸𝐸| = 1, |𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸  𝐸𝐸 |𝐸𝐸𝐸𝐸𝐸𝐸𝐸| = 4, |𝐸𝐸(2,3)| = 3 and |𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸  . Therefore, the 𝑀𝑀 
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1. 𝑀𝑀�(𝐺𝐺) = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = �

√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ��
�
. 

7. 𝐹𝐹(𝐺𝐺) = 104. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = ����
��

. 

 be the molecular graph of isoniazid. 
Then, the first Zagreb index 
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Figure 2: Potting of 𝑀𝑀-polynomial for isoniazid 

 

Theorem 2: Let 𝐺𝐺  be the molecular graph of isoniazid. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = �

√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ��
�
. 

7. 𝐹𝐹(𝐺𝐺) = 104. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = ����
��

. 

, second Zagreb 
index 
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Figure 2: Potting of 𝑀𝑀-polynomial for isoniazid 

 

Theorem 2: Let 𝐺𝐺  be the molecular graph of isoniazid. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = �

√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ��
�
. 

7. 𝐹𝐹(𝐺𝐺) = 104. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = ����
��

. 

   second modified Zagreb index 
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Figure 2: Potting of 𝑀𝑀-polynomial for isoniazid 

 

Theorem 2: Let 𝐺𝐺  be the molecular graph of isoniazid. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = �

√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ��
�
. 

7. 𝐹𝐹(𝐺𝐺) = 104. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = ����
��

. 

 
generalized Randić index, 
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Figure 2: Potting of 𝑀𝑀-polynomial for isoniazid 

 

Theorem 2: Let 𝐺𝐺  be the molecular graph of isoniazid. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = �

√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ��
�
. 

7. 𝐹𝐹(𝐺𝐺) = 104. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = ����
��

. 

 Randić index 
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Figure 2: Potting of 𝑀𝑀-polynomial for isoniazid 

 

Theorem 2: Let 𝐺𝐺  be the molecular graph of isoniazid. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = �

√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ��
�
. 

7. 𝐹𝐹(𝐺𝐺) = 104. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = ����
��

. 

 (which is actually 
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Figure 2: Potting of 𝑀𝑀-polynomial for isoniazid 

 

Theorem 2: Let 𝐺𝐺  be the molecular graph of isoniazid. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = �

√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ��
�
. 

7. 𝐹𝐹(𝐺𝐺) = 104. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = ����
��

. 

 ), symmetric division 
degree index 
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Figure 2: Potting of 𝑀𝑀-polynomial for isoniazid 

 

Theorem 2: Let 𝐺𝐺  be the molecular graph of isoniazid. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = �

√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ��
�
. 

7. 𝐹𝐹(𝐺𝐺) = 104. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = ����
��

. 

, forgotten topological index 
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Figure 2: Potting of 𝑀𝑀-polynomial for isoniazid 

 

Theorem 2: Let 𝐺𝐺  be the molecular graph of isoniazid. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = �

√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ��
�
. 

7. 𝐹𝐹(𝐺𝐺) = 104. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = ����
��

. 

 
harmonic index 
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Figure 2: Potting of 𝑀𝑀-polynomial for isoniazid 

 

Theorem 2: Let 𝐺𝐺  be the molecular graph of isoniazid. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = �

√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ��
�
. 

7. 𝐹𝐹(𝐺𝐺) = 104. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = ����
��

. 

, inverse sum index index 
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Figure 2: Potting of 𝑀𝑀-polynomial for isoniazid 

 

Theorem 2: Let 𝐺𝐺  be the molecular graph of isoniazid. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = �

√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ��
�
. 

7. 𝐹𝐹(𝐺𝐺) = 104. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = ����
��

. 

, 
and the augmented Zagreb index 
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Figure 2: Potting of 𝑀𝑀-polynomial for isoniazid 

 

Theorem 2: Let 𝐺𝐺  be the molecular graph of isoniazid. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = �

√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ��
�
. 

7. 𝐹𝐹(𝐺𝐺) = 104. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = ����
��

. 

 are given by
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Figure 2: Potting of 𝑀𝑀-polynomial for isoniazid 

 

Theorem 2: Let 𝐺𝐺  be the molecular graph of isoniazid. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = �

√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = ��
�
. 

7. 𝐹𝐹(𝐺𝐺) = 104. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = ����
��

. 

2.	
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Proof: Let 𝑀𝑀(𝐺𝐺) be the 𝑀𝑀-polynomial of the molecular graph of isoniazid. Then we get the following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 6𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�.  

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 3𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 9𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 3𝑥𝑥𝑥𝑥� + 16𝑥𝑥�𝑦𝑦� + 18𝑥𝑥�𝑦𝑦� + 9𝑥𝑥�𝑦𝑦�. 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 2𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�.  

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + 2𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + 𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 4(2)�𝑥𝑥�𝑦𝑦� + 3(2)�𝑥𝑥�𝑦𝑦� + (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 2�𝑥𝑥𝑥𝑥� + 3�𝑥𝑥𝑥𝑥� + 4(2)�𝑥𝑥�𝑦𝑦� + 3(3)�𝑥𝑥�𝑦𝑦� + (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 2�𝑥𝑥𝑥𝑥� + 3�𝑥𝑥𝑥𝑥� + 4(4)�𝑥𝑥�𝑦𝑦� + 3(6)�𝑥𝑥�𝑦𝑦� + (9)�𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 3𝑥𝑥𝑥𝑥� + 4𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + 4𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

𝐽𝐽�𝑀𝑀(𝐺𝐺)� = 𝑥𝑥� + 5𝑥𝑥� + 3𝑥𝑥� + 𝑥𝑥�. 

𝑆𝑆� 𝐽𝐽�𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥� + �
�

𝑥𝑥� + �
�

𝑥𝑥� + �
�

𝑥𝑥�. 

𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥� + 19𝑥𝑥� + 18𝑥𝑥� + 9𝑥𝑥�. 

𝑆𝑆�𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)� =
2
3

𝑥𝑥� +
19
4

𝑥𝑥� +
18
5

𝑥𝑥� +
9
6

𝑥𝑥� 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥𝑥𝑥� + 27𝑥𝑥𝑥𝑥� + 256𝑥𝑥�𝑦𝑦� + 648𝑥𝑥�𝑦𝑦� + 729𝑥𝑥�𝑦𝑦�. 
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��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥� + 283𝑥𝑥� + 648𝑥𝑥� + 729𝑥𝑥�. 

𝑄𝑄��𝐽𝐽𝐽𝐽�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥 + 283𝑥𝑥� + 648𝑥𝑥� + 729𝑥𝑥�. 

𝑆𝑆�
�𝑄𝑄��𝐽𝐽𝐽𝐽�

�𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥 + ���

�
𝑥𝑥� + 24𝑥𝑥� + ���

��
𝑥𝑥�. 
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Proof: Let 𝑀𝑀(𝐺𝐺) be the 𝑀𝑀-polynomial of the molecular graph of isoniazid. Then we get the following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 6𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�.  

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 3𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 9𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 3𝑥𝑥𝑥𝑥� + 16𝑥𝑥�𝑦𝑦� + 18𝑥𝑥�𝑦𝑦� + 9𝑥𝑥�𝑦𝑦�. 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 2𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�.  

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + 2𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + 𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 4(2)�𝑥𝑥�𝑦𝑦� + 3(2)�𝑥𝑥�𝑦𝑦� + (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 2�𝑥𝑥𝑥𝑥� + 3�𝑥𝑥𝑥𝑥� + 4(2)�𝑥𝑥�𝑦𝑦� + 3(3)�𝑥𝑥�𝑦𝑦� + (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 2�𝑥𝑥𝑥𝑥� + 3�𝑥𝑥𝑥𝑥� + 4(4)�𝑥𝑥�𝑦𝑦� + 3(6)�𝑥𝑥�𝑦𝑦� + (9)�𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 3𝑥𝑥𝑥𝑥� + 4𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + 4𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

𝐽𝐽�𝑀𝑀(𝐺𝐺)� = 𝑥𝑥� + 5𝑥𝑥� + 3𝑥𝑥� + 𝑥𝑥�. 

𝑆𝑆� 𝐽𝐽�𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥� + �
�

𝑥𝑥� + �
�

𝑥𝑥� + �
�

𝑥𝑥�. 

𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥� + 19𝑥𝑥� + 18𝑥𝑥� + 9𝑥𝑥�. 

𝑆𝑆�𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)� =
2
3

𝑥𝑥� +
19
4

𝑥𝑥� +
18
5

𝑥𝑥� +
9
6

𝑥𝑥� 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥𝑥𝑥� + 27𝑥𝑥𝑥𝑥� + 256𝑥𝑥�𝑦𝑦� + 648𝑥𝑥�𝑦𝑦� + 729𝑥𝑥�𝑦𝑦�. 

𝐽𝐽𝐽𝐽�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥� + 283𝑥𝑥� + 648𝑥𝑥� + 729𝑥𝑥�. 

𝑄𝑄��𝐽𝐽𝐽𝐽�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥 + 283𝑥𝑥� + 648𝑥𝑥� + 729𝑥𝑥�. 

𝑆𝑆�
�𝑄𝑄��𝐽𝐽𝐽𝐽�

�𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥 + ���

�
𝑥𝑥� + 24𝑥𝑥� + ���

��
𝑥𝑥�. 
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Proof: Let 𝑀𝑀(𝐺𝐺) be the 𝑀𝑀-polynomial of the molecular graph of isoniazid. Then we get the following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 6𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�.  

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 3𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 9𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 3𝑥𝑥𝑥𝑥� + 16𝑥𝑥�𝑦𝑦� + 18𝑥𝑥�𝑦𝑦� + 9𝑥𝑥�𝑦𝑦�. 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 2𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�.  

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + 2𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + 𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 4(2)�𝑥𝑥�𝑦𝑦� + 3(2)�𝑥𝑥�𝑦𝑦� + (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 2�𝑥𝑥𝑥𝑥� + 3�𝑥𝑥𝑥𝑥� + 4(2)�𝑥𝑥�𝑦𝑦� + 3(3)�𝑥𝑥�𝑦𝑦� + (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 2�𝑥𝑥𝑥𝑥� + 3�𝑥𝑥𝑥𝑥� + 4(4)�𝑥𝑥�𝑦𝑦� + 3(6)�𝑥𝑥�𝑦𝑦� + (9)�𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 3𝑥𝑥𝑥𝑥� + 4𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + 4𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

𝐽𝐽�𝑀𝑀(𝐺𝐺)� = 𝑥𝑥� + 5𝑥𝑥� + 3𝑥𝑥� + 𝑥𝑥�. 

𝑆𝑆� 𝐽𝐽�𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥� + �
�

𝑥𝑥� + �
�

𝑥𝑥� + �
�

𝑥𝑥�. 

𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥� + 19𝑥𝑥� + 18𝑥𝑥� + 9𝑥𝑥�. 

𝑆𝑆�𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)� =
2
3

𝑥𝑥� +
19
4

𝑥𝑥� +
18
5

𝑥𝑥� +
9
6

𝑥𝑥� 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥𝑥𝑥� + 27𝑥𝑥𝑥𝑥� + 256𝑥𝑥�𝑦𝑦� + 648𝑥𝑥�𝑦𝑦� + 729𝑥𝑥�𝑦𝑦�. 

𝐽𝐽𝐽𝐽�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥� + 283𝑥𝑥� + 648𝑥𝑥� + 729𝑥𝑥�. 

𝑄𝑄��𝐽𝐽𝐽𝐽�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥 + 283𝑥𝑥� + 648𝑥𝑥� + 729𝑥𝑥�. 

𝑆𝑆�
�𝑄𝑄��𝐽𝐽𝐽𝐽�

�𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥 + ���

�
𝑥𝑥� + 24𝑥𝑥� + ���

��
𝑥𝑥�. 
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Proof: Let 𝑀𝑀(𝐺𝐺) be the 𝑀𝑀-polynomial of the molecular graph of isoniazid. Then we get the following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 6𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�.  

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 3𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 9𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 3𝑥𝑥𝑥𝑥� + 16𝑥𝑥�𝑦𝑦� + 18𝑥𝑥�𝑦𝑦� + 9𝑥𝑥�𝑦𝑦�. 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 2𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�.  

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + 2𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + 𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 4(2)�𝑥𝑥�𝑦𝑦� + 3(2)�𝑥𝑥�𝑦𝑦� + (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 2�𝑥𝑥𝑥𝑥� + 3�𝑥𝑥𝑥𝑥� + 4(2)�𝑥𝑥�𝑦𝑦� + 3(3)�𝑥𝑥�𝑦𝑦� + (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 2�𝑥𝑥𝑥𝑥� + 3�𝑥𝑥𝑥𝑥� + 4(4)�𝑥𝑥�𝑦𝑦� + 3(6)�𝑥𝑥�𝑦𝑦� + (9)�𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 3𝑥𝑥𝑥𝑥� + 4𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + 4𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

𝐽𝐽�𝑀𝑀(𝐺𝐺)� = 𝑥𝑥� + 5𝑥𝑥� + 3𝑥𝑥� + 𝑥𝑥�. 

𝑆𝑆� 𝐽𝐽�𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥� + �
�

𝑥𝑥� + �
�

𝑥𝑥� + �
�

𝑥𝑥�. 

𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥� + 19𝑥𝑥� + 18𝑥𝑥� + 9𝑥𝑥�. 

𝑆𝑆�𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)� =
2
3

𝑥𝑥� +
19
4

𝑥𝑥� +
18
5

𝑥𝑥� +
9
6

𝑥𝑥� 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥𝑥𝑥� + 27𝑥𝑥𝑥𝑥� + 256𝑥𝑥�𝑦𝑦� + 648𝑥𝑥�𝑦𝑦� + 729𝑥𝑥�𝑦𝑦�. 

𝐽𝐽𝐽𝐽�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥� + 283𝑥𝑥� + 648𝑥𝑥� + 729𝑥𝑥�. 

𝑄𝑄��𝐽𝐽𝐽𝐽�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥 + 283𝑥𝑥� + 648𝑥𝑥� + 729𝑥𝑥�. 

𝑆𝑆�
�𝑄𝑄��𝐽𝐽𝐽𝐽�

�𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥 + ���

�
𝑥𝑥� + 24𝑥𝑥� + ���

��
𝑥𝑥�. 

By using the derived formulas of the M-polynomial, we 
find,

1.	
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By using the derived formulas of 𝑀𝑀-polynomial, we find, 

1. 𝑀𝑀�(𝐺𝐺) = �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = 𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)�|����� =

��
�

. 

4. 𝑅𝑅�(𝐺𝐺) = 𝐷𝐷��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = 𝑅𝑅��
��
(𝐺𝐺) = 𝐷𝐷�

��
�� 𝐷𝐷�

��
�� �𝑀𝑀(𝐺𝐺)�|����� =

�
√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = �𝑆𝑆�𝐷𝐷� + 𝑆𝑆�𝐷𝐷��|����� =
��
�

. 

7. 𝐹𝐹(𝐺𝐺) = �𝐷𝐷�� + 𝐷𝐷����𝑀𝑀(𝐺𝐺)�|����� = 104. 

8. 𝐻𝐻(𝐺𝐺) = 2𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

9. 𝐼𝐼(𝐺𝐺) = 𝑆𝑆�𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

10. 𝐴𝐴(𝐺𝐺) = 𝑆𝑆��𝑄𝑄��𝐽𝐽𝐽𝐽��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� =
����
��

. 

Now we considered the molecular graph of Rifampicin (Figure 3).   

 

Figure 3: Molecular graph of Rifampicin 

 

Theorem 3: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then the 𝑀𝑀-Polynomial of isoniazid is given 

by, 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

Proof: Let 𝐺𝐺 be the molecular graph of Rifampicin which has 63 numbers of edges.  
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By using the derived formulas of 𝑀𝑀-polynomial, we find, 

1. 𝑀𝑀�(𝐺𝐺) = �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = 𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)�|����� =

��
�

. 

4. 𝑅𝑅�(𝐺𝐺) = 𝐷𝐷��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = 𝑅𝑅��
��
(𝐺𝐺) = 𝐷𝐷�

��
�� 𝐷𝐷�

��
�� �𝑀𝑀(𝐺𝐺)�|����� =

�
√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = �𝑆𝑆�𝐷𝐷� + 𝑆𝑆�𝐷𝐷��|����� =
��
�

. 

7. 𝐹𝐹(𝐺𝐺) = �𝐷𝐷�� + 𝐷𝐷����𝑀𝑀(𝐺𝐺)�|����� = 104. 

8. 𝐻𝐻(𝐺𝐺) = 2𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

9. 𝐼𝐼(𝐺𝐺) = 𝑆𝑆�𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

10. 𝐴𝐴(𝐺𝐺) = 𝑆𝑆��𝑄𝑄��𝐽𝐽𝐽𝐽��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� =
����
��

. 

Now we considered the molecular graph of Rifampicin (Figure 3).   

 

Figure 3: Molecular graph of Rifampicin 

 

Theorem 3: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then the 𝑀𝑀-Polynomial of isoniazid is given 

by, 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

Proof: Let 𝐺𝐺 be the molecular graph of Rifampicin which has 63 numbers of edges.  

3.	
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By using the derived formulas of 𝑀𝑀-polynomial, we find, 

1. 𝑀𝑀�(𝐺𝐺) = �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = 𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)�|����� =

��
�

. 

4. 𝑅𝑅�(𝐺𝐺) = 𝐷𝐷��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = 𝑅𝑅��
��
(𝐺𝐺) = 𝐷𝐷�

��
�� 𝐷𝐷�

��
�� �𝑀𝑀(𝐺𝐺)�|����� =

�
√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = �𝑆𝑆�𝐷𝐷� + 𝑆𝑆�𝐷𝐷��|����� =
��
�

. 

7. 𝐹𝐹(𝐺𝐺) = �𝐷𝐷�� + 𝐷𝐷����𝑀𝑀(𝐺𝐺)�|����� = 104. 

8. 𝐻𝐻(𝐺𝐺) = 2𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

9. 𝐼𝐼(𝐺𝐺) = 𝑆𝑆�𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

10. 𝐴𝐴(𝐺𝐺) = 𝑆𝑆��𝑄𝑄��𝐽𝐽𝐽𝐽��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� =
����
��

. 

Now we considered the molecular graph of Rifampicin (Figure 3).   

 

Figure 3: Molecular graph of Rifampicin 

 

Theorem 3: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then the 𝑀𝑀-Polynomial of isoniazid is given 

by, 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

Proof: Let 𝐺𝐺 be the molecular graph of Rifampicin which has 63 numbers of edges.  
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By using the derived formulas of 𝑀𝑀-polynomial, we find, 

1. 𝑀𝑀�(𝐺𝐺) = �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = 𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)�|����� =

��
�

. 

4. 𝑅𝑅�(𝐺𝐺) = 𝐷𝐷��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = 𝑅𝑅��
��
(𝐺𝐺) = 𝐷𝐷�

��
�� 𝐷𝐷�

��
�� �𝑀𝑀(𝐺𝐺)�|����� =

�
√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = �𝑆𝑆�𝐷𝐷� + 𝑆𝑆�𝐷𝐷��|����� =
��
�

. 

7. 𝐹𝐹(𝐺𝐺) = �𝐷𝐷�� + 𝐷𝐷����𝑀𝑀(𝐺𝐺)�|����� = 104. 

8. 𝐻𝐻(𝐺𝐺) = 2𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

9. 𝐼𝐼(𝐺𝐺) = 𝑆𝑆�𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

10. 𝐴𝐴(𝐺𝐺) = 𝑆𝑆��𝑄𝑄��𝐽𝐽𝐽𝐽��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� =
����
��

. 

Now we considered the molecular graph of Rifampicin (Figure 3).   

 

Figure 3: Molecular graph of Rifampicin 

 

Theorem 3: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then the 𝑀𝑀-Polynomial of isoniazid is given 

by, 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

Proof: Let 𝐺𝐺 be the molecular graph of Rifampicin which has 63 numbers of edges.  
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By using the derived formulas of 𝑀𝑀-polynomial, we find, 

1. 𝑀𝑀�(𝐺𝐺) = �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = 𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)�|����� =

��
�

. 

4. 𝑅𝑅�(𝐺𝐺) = 𝐷𝐷��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = 𝑅𝑅��
��
(𝐺𝐺) = 𝐷𝐷�

��
�� 𝐷𝐷�

��
�� �𝑀𝑀(𝐺𝐺)�|����� =

�
√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = �𝑆𝑆�𝐷𝐷� + 𝑆𝑆�𝐷𝐷��|����� =
��
�

. 

7. 𝐹𝐹(𝐺𝐺) = �𝐷𝐷�� + 𝐷𝐷����𝑀𝑀(𝐺𝐺)�|����� = 104. 

8. 𝐻𝐻(𝐺𝐺) = 2𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

9. 𝐼𝐼(𝐺𝐺) = 𝑆𝑆�𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

10. 𝐴𝐴(𝐺𝐺) = 𝑆𝑆��𝑄𝑄��𝐽𝐽𝐽𝐽��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� =
����
��

. 

Now we considered the molecular graph of Rifampicin (Figure 3).   

 

Figure 3: Molecular graph of Rifampicin 

 

Theorem 3: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then the 𝑀𝑀-Polynomial of isoniazid is given 

by, 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

Proof: Let 𝐺𝐺 be the molecular graph of Rifampicin which has 63 numbers of edges.  

5.	
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By using the derived formulas of 𝑀𝑀-polynomial, we find, 

1. 𝑀𝑀�(𝐺𝐺) = �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = 𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)�|����� =

��
�

. 

4. 𝑅𝑅�(𝐺𝐺) = 𝐷𝐷��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = 𝑅𝑅��
��
(𝐺𝐺) = 𝐷𝐷�

��
�� 𝐷𝐷�

��
�� �𝑀𝑀(𝐺𝐺)�|����� =

�
√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = �𝑆𝑆�𝐷𝐷� + 𝑆𝑆�𝐷𝐷��|����� =
��
�

. 

7. 𝐹𝐹(𝐺𝐺) = �𝐷𝐷�� + 𝐷𝐷����𝑀𝑀(𝐺𝐺)�|����� = 104. 

8. 𝐻𝐻(𝐺𝐺) = 2𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

9. 𝐼𝐼(𝐺𝐺) = 𝑆𝑆�𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

10. 𝐴𝐴(𝐺𝐺) = 𝑆𝑆��𝑄𝑄��𝐽𝐽𝐽𝐽��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� =
����
��

. 

Now we considered the molecular graph of Rifampicin (Figure 3).   

 

Figure 3: Molecular graph of Rifampicin 

 

Theorem 3: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then the 𝑀𝑀-Polynomial of isoniazid is given 

by, 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

Proof: Let 𝐺𝐺 be the molecular graph of Rifampicin which has 63 numbers of edges.  
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By using the derived formulas of 𝑀𝑀-polynomial, we find, 

1. 𝑀𝑀�(𝐺𝐺) = �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = 𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)�|����� =

��
�

. 

4. 𝑅𝑅�(𝐺𝐺) = 𝐷𝐷��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = 𝑅𝑅��
��
(𝐺𝐺) = 𝐷𝐷�

��
�� 𝐷𝐷�

��
�� �𝑀𝑀(𝐺𝐺)�|����� =

�
√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = �𝑆𝑆�𝐷𝐷� + 𝑆𝑆�𝐷𝐷��|����� =
��
�

. 

7. 𝐹𝐹(𝐺𝐺) = �𝐷𝐷�� + 𝐷𝐷����𝑀𝑀(𝐺𝐺)�|����� = 104. 

8. 𝐻𝐻(𝐺𝐺) = 2𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 
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Theorem 3: Let G be the molecular graph of rifampicin. 
Then the M-Polynomial of rifampicin is given by,
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Theorem 3: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then the 𝑀𝑀-Polynomial of isoniazid is given 
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By observing the structure, we inferred eight partitions 
of the edge set as follows:
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By observing the structure, we inferred eight partitions of the edge set as follows: 

𝐸𝐸(1,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 2}, 𝐸𝐸(1,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3},  

𝐸𝐸(1,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}, 𝐸𝐸(2,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 2},  

𝐸𝐸(2,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3}, 𝐸𝐸(2,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4},  

𝐸𝐸(3,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 3}, and 𝐸𝐸(3,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 3 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}. 

Also we get  |𝐸𝐸(1,2)| = 1, |𝐸𝐸(1,3)| = 16,  |𝐸𝐸(1,4)| = 1, |𝐸𝐸(2,2)| = 5 ,  |𝐸𝐸(2,3)�| = 17  , |𝐸𝐸(2,4)| = 1 , 

|𝐸𝐸(3,3)| = 20 and |𝐸𝐸(3,4)| = 1. . 

Therefore, the 𝑀𝑀-polynomial of the structure of Rifampicin is 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

 

Figure 4: Potting of 𝑀𝑀-polynomial for Rifampicin 
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By observing the structure, we inferred eight partitions of the edge set as follows: 
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Also we get  |𝐸𝐸(1,2)| = 1, |𝐸𝐸(1,3)| = 16,  |𝐸𝐸(1,4)| = 1, |𝐸𝐸(2,2)| = 5 ,  |𝐸𝐸(2,3)�| = 17  , |𝐸𝐸(2,4)| = 1 , 

|𝐸𝐸(3,3)| = 20 and |𝐸𝐸(3,4)| = 1. . 

Therefore, the 𝑀𝑀-polynomial of the structure of Rifampicin is 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

 

Figure 4: Potting of 𝑀𝑀-polynomial for Rifampicin 

 

 

Theorem 4: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

Theorem 4: Let 

10 
 

By observing the structure, we inferred eight partitions of the edge set as follows: 

𝐸𝐸(1,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 2}, 𝐸𝐸(1,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3},  

𝐸𝐸(1,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}, 𝐸𝐸(2,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 2},  

𝐸𝐸(2,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3}, 𝐸𝐸(2,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4},  

𝐸𝐸(3,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 3}, and 𝐸𝐸(3,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 3 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}. 

Also we get  |𝐸𝐸(1,2)| = 1, |𝐸𝐸(1,3)| = 16,  |𝐸𝐸(1,4)| = 1, |𝐸𝐸(2,2)| = 5 ,  |𝐸𝐸(2,3)�| = 17  , |𝐸𝐸(2,4)| = 1 , 

|𝐸𝐸(3,3)| = 20 and |𝐸𝐸(3,4)| = 1. . 

Therefore, the 𝑀𝑀-polynomial of the structure of Rifampicin is 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

 

Figure 4: Potting of 𝑀𝑀-polynomial for Rifampicin 

 

 

Theorem 4: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

 be the molecular graph of rifampicin. 
Then, the first Zagreb index 
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By observing the structure, we inferred eight partitions of the edge set as follows: 

𝐸𝐸(1,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 2}, 𝐸𝐸(1,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3},  

𝐸𝐸(1,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}, 𝐸𝐸(2,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 2},  

𝐸𝐸(2,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3}, 𝐸𝐸(2,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4},  

𝐸𝐸(3,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 3}, and 𝐸𝐸(3,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 3 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}. 

Also we get  |𝐸𝐸(1,2)| = 1, |𝐸𝐸(1,3)| = 16,  |𝐸𝐸(1,4)| = 1, |𝐸𝐸(2,2)| = 5 ,  |𝐸𝐸(2,3)�| = 17  , |𝐸𝐸(2,4)| = 1 , 

|𝐸𝐸(3,3)| = 20 and |𝐸𝐸(3,4)| = 1. . 

Therefore, the 𝑀𝑀-polynomial of the structure of Rifampicin is 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

 

Figure 4: Potting of 𝑀𝑀-polynomial for Rifampicin 

 

 

Theorem 4: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 
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By observing the structure, we inferred eight partitions of the edge set as follows: 

𝐸𝐸(1,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 2}, 𝐸𝐸(1,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3},  

𝐸𝐸(1,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}, 𝐸𝐸(2,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 2},  

𝐸𝐸(2,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3}, 𝐸𝐸(2,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4},  

𝐸𝐸(3,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 3}, and 𝐸𝐸(3,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 3 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}. 

Also we get  |𝐸𝐸(1,2)| = 1, |𝐸𝐸(1,3)| = 16,  |𝐸𝐸(1,4)| = 1, |𝐸𝐸(2,2)| = 5 ,  |𝐸𝐸(2,3)�| = 17  , |𝐸𝐸(2,4)| = 1 , 

|𝐸𝐸(3,3)| = 20 and |𝐸𝐸(3,4)| = 1. . 

Therefore, the 𝑀𝑀-polynomial of the structure of Rifampicin is 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

 

Figure 4: Potting of 𝑀𝑀-polynomial for Rifampicin 

 

 

Theorem 4: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

 second modified Zagreb index 

10 
 

By observing the structure, we inferred eight partitions of the edge set as follows: 

𝐸𝐸(1,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 2}, 𝐸𝐸(1,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3},  

𝐸𝐸(1,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}, 𝐸𝐸(2,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 2},  

𝐸𝐸(2,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3}, 𝐸𝐸(2,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4},  

𝐸𝐸(3,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 3}, and 𝐸𝐸(3,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 3 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}. 

Also we get  |𝐸𝐸(1,2)| = 1, |𝐸𝐸(1,3)| = 16,  |𝐸𝐸(1,4)| = 1, |𝐸𝐸(2,2)| = 5 ,  |𝐸𝐸(2,3)�| = 17  , |𝐸𝐸(2,4)| = 1 , 

|𝐸𝐸(3,3)| = 20 and |𝐸𝐸(3,4)| = 1. . 

Therefore, the 𝑀𝑀-polynomial of the structure of Rifampicin is 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

 

Figure 4: Potting of 𝑀𝑀-polynomial for Rifampicin 

 

 

Theorem 4: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 
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By observing the structure, we inferred eight partitions of the edge set as follows: 

𝐸𝐸(1,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 2}, 𝐸𝐸(1,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3},  

𝐸𝐸(1,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}, 𝐸𝐸(2,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 2},  

𝐸𝐸(2,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3}, 𝐸𝐸(2,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4},  

𝐸𝐸(3,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 3}, and 𝐸𝐸(3,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 3 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}. 

Also we get  |𝐸𝐸(1,2)| = 1, |𝐸𝐸(1,3)| = 16,  |𝐸𝐸(1,4)| = 1, |𝐸𝐸(2,2)| = 5 ,  |𝐸𝐸(2,3)�| = 17  , |𝐸𝐸(2,4)| = 1 , 

|𝐸𝐸(3,3)| = 20 and |𝐸𝐸(3,4)| = 1. . 

Therefore, the 𝑀𝑀-polynomial of the structure of Rifampicin is 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

 

Figure 4: Potting of 𝑀𝑀-polynomial for Rifampicin 

 

 

Theorem 4: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

 Randić index 

10 
 

By observing the structure, we inferred eight partitions of the edge set as follows: 

𝐸𝐸(1,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 2}, 𝐸𝐸(1,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3},  

𝐸𝐸(1,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}, 𝐸𝐸(2,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 2},  

𝐸𝐸(2,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3}, 𝐸𝐸(2,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4},  

𝐸𝐸(3,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 3}, and 𝐸𝐸(3,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 3 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}. 

Also we get  |𝐸𝐸(1,2)| = 1, |𝐸𝐸(1,3)| = 16,  |𝐸𝐸(1,4)| = 1, |𝐸𝐸(2,2)| = 5 ,  |𝐸𝐸(2,3)�| = 17  , |𝐸𝐸(2,4)| = 1 , 

|𝐸𝐸(3,3)| = 20 and |𝐸𝐸(3,4)| = 1. . 

Therefore, the 𝑀𝑀-polynomial of the structure of Rifampicin is 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

 

Figure 4: Potting of 𝑀𝑀-polynomial for Rifampicin 

 

 

Theorem 4: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten  (which is actually 
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By observing the structure, we inferred eight partitions of the edge set as follows: 

𝐸𝐸(1,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 2}, 𝐸𝐸(1,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3},  

𝐸𝐸(1,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}, 𝐸𝐸(2,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 2},  

𝐸𝐸(2,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3}, 𝐸𝐸(2,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4},  

𝐸𝐸(3,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 3}, and 𝐸𝐸(3,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 3 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}. 

Also we get  |𝐸𝐸(1,2)| = 1, |𝐸𝐸(1,3)| = 16,  |𝐸𝐸(1,4)| = 1, |𝐸𝐸(2,2)| = 5 ,  |𝐸𝐸(2,3)�| = 17  , |𝐸𝐸(2,4)| = 1 , 

|𝐸𝐸(3,3)| = 20 and |𝐸𝐸(3,4)| = 1. . 

Therefore, the 𝑀𝑀-polynomial of the structure of Rifampicin is 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

 

Figure 4: Potting of 𝑀𝑀-polynomial for Rifampicin 

 

 

Theorem 4: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten ), symmetric division 
degree index 

10 
 

By observing the structure, we inferred eight partitions of the edge set as follows: 

𝐸𝐸(1,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 2}, 𝐸𝐸(1,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3},  

𝐸𝐸(1,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}, 𝐸𝐸(2,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 2},  

𝐸𝐸(2,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3}, 𝐸𝐸(2,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4},  

𝐸𝐸(3,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 3}, and 𝐸𝐸(3,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 3 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}. 

Also we get  |𝐸𝐸(1,2)| = 1, |𝐸𝐸(1,3)| = 16,  |𝐸𝐸(1,4)| = 1, |𝐸𝐸(2,2)| = 5 ,  |𝐸𝐸(2,3)�| = 17  , |𝐸𝐸(2,4)| = 1 , 

|𝐸𝐸(3,3)| = 20 and |𝐸𝐸(3,4)| = 1. . 

Therefore, the 𝑀𝑀-polynomial of the structure of Rifampicin is 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

 

Figure 4: Potting of 𝑀𝑀-polynomial for Rifampicin 

 

 

Theorem 4: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten , forgotten topological index 
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topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 316. 

2. 𝑀𝑀�(𝐺𝐺) = 384. 

3. 𝑀𝑀�
� (𝐺𝐺) = ���

��
. 

4. 𝑅𝑅�(𝐺𝐺) = (2)� + 16(3)� + 6(4)� + 17(6)� + 2(8)� + 20(9)� + (12)�. 

5. 𝑅𝑅𝑅𝑅𝑅𝑅𝑅  �
√�

+ ��
�√�

+ ��
√�

+ ��
�

. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 154. 

7. 𝐹𝐹(𝐺𝐺) = 868. 

8.  𝐻𝐻(𝐺𝐺) = ���
��

. 

9.  𝐼𝐼(𝐺𝐺) = ����
���

. 

10.  𝐴𝐴(𝐺𝐺) = 102 + ����
�� + �����

�� + ����
�� . 

Proof: Let 𝑀𝑀𝑀𝑀𝑀𝑀 be the 𝑀𝑀-polynomial of the molecular graph of Rifampicin. Then we get the following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 34𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 51𝑥𝑥�𝑦𝑦� + 8𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� 

𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 20𝑥𝑥�𝑦𝑦� + 102𝑥𝑥�𝑦𝑦� + 16𝑥𝑥� 𝑦𝑦� + 180𝑥𝑥�𝑦𝑦� + 12𝑥𝑥�𝑦𝑦� 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�.  

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
��

𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(2)�𝑥𝑥�𝑦𝑦� + 2(2)�𝑥𝑥�𝑦𝑦� + 20(3)�𝑥𝑥�𝑦𝑦�

+ (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(3)�𝑥𝑥�𝑦𝑦� + 2(4)�𝑥𝑥�𝑦𝑦�

+ 20(3)�𝑥𝑥�𝑦𝑦� + (4)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(4)�𝑥𝑥�𝑦𝑦� + 17(6)�𝑥𝑥�𝑦𝑦� + 2(8)�𝑥𝑥�𝑦𝑦�

+ 20(9)�𝑥𝑥�𝑦𝑦� + (12)�𝑥𝑥�𝑦𝑦�. 

, 
harmonic index 
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topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 316. 

2. 𝑀𝑀�(𝐺𝐺) = 384. 

3. 𝑀𝑀�
� (𝐺𝐺) = ���

��
. 

4. 𝑅𝑅�(𝐺𝐺) = (2)� + 16(3)� + 6(4)� + 17(6)� + 2(8)� + 20(9)� + (12)�. 

5. 𝑅𝑅𝑅𝑅𝑅𝑅𝑅  �
√�

+ ��
�√�

+ ��
√�

+ ��
�

. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 154. 

7. 𝐹𝐹(𝐺𝐺) = 868. 

8.  𝐻𝐻(𝐺𝐺) = ���
��

. 

9.  𝐼𝐼(𝐺𝐺) = ����
���

. 

10.  𝐴𝐴(𝐺𝐺) = 102 + ����
�� + �����

�� + ����
�� . 

Proof: Let 𝑀𝑀𝑀𝑀𝑀𝑀 be the 𝑀𝑀-polynomial of the molecular graph of Rifampicin. Then we get the following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 34𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 51𝑥𝑥�𝑦𝑦� + 8𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� 

𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 20𝑥𝑥�𝑦𝑦� + 102𝑥𝑥�𝑦𝑦� + 16𝑥𝑥� 𝑦𝑦� + 180𝑥𝑥�𝑦𝑦� + 12𝑥𝑥�𝑦𝑦� 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�.  

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
��

𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(2)�𝑥𝑥�𝑦𝑦� + 2(2)�𝑥𝑥�𝑦𝑦� + 20(3)�𝑥𝑥�𝑦𝑦�

+ (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(3)�𝑥𝑥�𝑦𝑦� + 2(4)�𝑥𝑥�𝑦𝑦�

+ 20(3)�𝑥𝑥�𝑦𝑦� + (4)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(4)�𝑥𝑥�𝑦𝑦� + 17(6)�𝑥𝑥�𝑦𝑦� + 2(8)�𝑥𝑥�𝑦𝑦�

+ 20(9)�𝑥𝑥�𝑦𝑦� + (12)�𝑥𝑥�𝑦𝑦�. 

, inverse sum index index 
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topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 316. 

2. 𝑀𝑀�(𝐺𝐺) = 384. 

3. 𝑀𝑀�
� (𝐺𝐺) = ���

��
. 

4. 𝑅𝑅�(𝐺𝐺) = (2)� + 16(3)� + 6(4)� + 17(6)� + 2(8)� + 20(9)� + (12)�. 

5. 𝑅𝑅𝑅𝑅𝑅𝑅𝑅  �
√�

+ ��
�√�

+ ��
√�

+ ��
�

. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 154. 

7. 𝐹𝐹(𝐺𝐺) = 868. 

8.  𝐻𝐻(𝐺𝐺) = ���
��

. 

9.  𝐼𝐼(𝐺𝐺) = ����
���

. 

10.  𝐴𝐴(𝐺𝐺) = 102 + ����
�� + �����

�� + ����
�� . 

Proof: Let 𝑀𝑀𝑀𝑀𝑀𝑀 be the 𝑀𝑀-polynomial of the molecular graph of Rifampicin. Then we get the following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 34𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 51𝑥𝑥�𝑦𝑦� + 8𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� 

𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 20𝑥𝑥�𝑦𝑦� + 102𝑥𝑥�𝑦𝑦� + 16𝑥𝑥� 𝑦𝑦� + 180𝑥𝑥�𝑦𝑦� + 12𝑥𝑥�𝑦𝑦� 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�.  

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
��

𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(2)�𝑥𝑥�𝑦𝑦� + 2(2)�𝑥𝑥�𝑦𝑦� + 20(3)�𝑥𝑥�𝑦𝑦�

+ (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(3)�𝑥𝑥�𝑦𝑦� + 2(4)�𝑥𝑥�𝑦𝑦�

+ 20(3)�𝑥𝑥�𝑦𝑦� + (4)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(4)�𝑥𝑥�𝑦𝑦� + 17(6)�𝑥𝑥�𝑦𝑦� + 2(8)�𝑥𝑥�𝑦𝑦�

+ 20(9)�𝑥𝑥�𝑦𝑦� + (12)�𝑥𝑥�𝑦𝑦�. 

, and 
the augmented Zagreb index  are given by
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topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 316. 

2. 𝑀𝑀�(𝐺𝐺) = 384. 

3. 𝑀𝑀�
� (𝐺𝐺) = ���

��
. 

4. 𝑅𝑅�(𝐺𝐺) = (2)� + 16(3)� + 6(4)� + 17(6)� + 2(8)� + 20(9)� + (12)�. 

5. 𝑅𝑅𝑅𝑅𝑅𝑅𝑅  �
√�

+ ��
�√�

+ ��
√�

+ ��
�

. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 154. 

7. 𝐹𝐹(𝐺𝐺) = 868. 

8.  𝐻𝐻(𝐺𝐺) = ���
��

. 

9.  𝐼𝐼(𝐺𝐺) = ����
���

. 

10.  𝐴𝐴(𝐺𝐺) = 102 + ����
�� + �����

�� + ����
�� . 

Proof: Let 𝑀𝑀𝑀𝑀𝑀𝑀 be the 𝑀𝑀-polynomial of the molecular graph of Rifampicin. Then we get the following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 34𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 51𝑥𝑥�𝑦𝑦� + 8𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� 

𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 20𝑥𝑥�𝑦𝑦� + 102𝑥𝑥�𝑦𝑦� + 16𝑥𝑥� 𝑦𝑦� + 180𝑥𝑥�𝑦𝑦� + 12𝑥𝑥�𝑦𝑦� 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�.  

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
��

𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(2)�𝑥𝑥�𝑦𝑦� + 2(2)�𝑥𝑥�𝑦𝑦� + 20(3)�𝑥𝑥�𝑦𝑦�

+ (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(3)�𝑥𝑥�𝑦𝑦� + 2(4)�𝑥𝑥�𝑦𝑦�

+ 20(3)�𝑥𝑥�𝑦𝑦� + (4)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(4)�𝑥𝑥�𝑦𝑦� + 17(6)�𝑥𝑥�𝑦𝑦� + 2(8)�𝑥𝑥�𝑦𝑦�

+ 20(9)�𝑥𝑥�𝑦𝑦� + (12)�𝑥𝑥�𝑦𝑦�. 

2.	
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topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 316. 

2. 𝑀𝑀�(𝐺𝐺) = 384. 

3. 𝑀𝑀�
� (𝐺𝐺) = ���

��
. 

4. 𝑅𝑅�(𝐺𝐺) = (2)� + 16(3)� + 6(4)� + 17(6)� + 2(8)� + 20(9)� + (12)�. 

5. 𝑅𝑅𝑅𝑅𝑅𝑅𝑅  �
√�

+ ��
�√�

+ ��
√�

+ ��
�

. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 154. 

7. 𝐹𝐹(𝐺𝐺) = 868. 

8.  𝐻𝐻(𝐺𝐺) = ���
��

. 

9.  𝐼𝐼(𝐺𝐺) = ����
���

. 

10.  𝐴𝐴(𝐺𝐺) = 102 + ����
�� + �����

�� + ����
�� . 

Proof: Let 𝑀𝑀𝑀𝑀𝑀𝑀 be the 𝑀𝑀-polynomial of the molecular graph of Rifampicin. Then we get the following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 34𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 51𝑥𝑥�𝑦𝑦� + 8𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� 

𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 20𝑥𝑥�𝑦𝑦� + 102𝑥𝑥�𝑦𝑦� + 16𝑥𝑥� 𝑦𝑦� + 180𝑥𝑥�𝑦𝑦� + 12𝑥𝑥�𝑦𝑦� 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�.  

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
��

𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(2)�𝑥𝑥�𝑦𝑦� + 2(2)�𝑥𝑥�𝑦𝑦� + 20(3)�𝑥𝑥�𝑦𝑦�

+ (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(3)�𝑥𝑥�𝑦𝑦� + 2(4)�𝑥𝑥�𝑦𝑦�

+ 20(3)�𝑥𝑥�𝑦𝑦� + (4)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(4)�𝑥𝑥�𝑦𝑦� + 17(6)�𝑥𝑥�𝑦𝑦� + 2(8)�𝑥𝑥�𝑦𝑦�

+ 20(9)�𝑥𝑥�𝑦𝑦� + (12)�𝑥𝑥�𝑦𝑦�. 

3.	
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topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 316. 

2. 𝑀𝑀�(𝐺𝐺) = 384. 

3. 𝑀𝑀�
� (𝐺𝐺) = ���

��
. 

4. 𝑅𝑅�(𝐺𝐺) = (2)� + 16(3)� + 6(4)� + 17(6)� + 2(8)� + 20(9)� + (12)�. 

5. 𝑅𝑅𝑅𝑅𝑅𝑅𝑅  �
√�

+ ��
�√�

+ ��
√�

+ ��
�

. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 154. 

7. 𝐹𝐹(𝐺𝐺) = 868. 

8.  𝐻𝐻(𝐺𝐺) = ���
��

. 

9.  𝐼𝐼(𝐺𝐺) = ����
���

. 

10.  𝐴𝐴(𝐺𝐺) = 102 + ����
�� + �����

�� + ����
�� . 

Proof: Let 𝑀𝑀𝑀𝑀𝑀𝑀 be the 𝑀𝑀-polynomial of the molecular graph of Rifampicin. Then we get the following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 34𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 51𝑥𝑥�𝑦𝑦� + 8𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� 

𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 20𝑥𝑥�𝑦𝑦� + 102𝑥𝑥�𝑦𝑦� + 16𝑥𝑥� 𝑦𝑦� + 180𝑥𝑥�𝑦𝑦� + 12𝑥𝑥�𝑦𝑦� 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�.  

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
��

𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(2)�𝑥𝑥�𝑦𝑦� + 2(2)�𝑥𝑥�𝑦𝑦� + 20(3)�𝑥𝑥�𝑦𝑦�

+ (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(3)�𝑥𝑥�𝑦𝑦� + 2(4)�𝑥𝑥�𝑦𝑦�

+ 20(3)�𝑥𝑥�𝑦𝑦� + (4)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(4)�𝑥𝑥�𝑦𝑦� + 17(6)�𝑥𝑥�𝑦𝑦� + 2(8)�𝑥𝑥�𝑦𝑦�

+ 20(9)�𝑥𝑥�𝑦𝑦� + (12)�𝑥𝑥�𝑦𝑦�. 
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topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 316. 

2. 𝑀𝑀�(𝐺𝐺) = 384. 

3. 𝑀𝑀�
� (𝐺𝐺) = ���

��
. 

4. 𝑅𝑅�(𝐺𝐺) = (2)� + 16(3)� + 6(4)� + 17(6)� + 2(8)� + 20(9)� + (12)�. 

5. 𝑅𝑅𝑅𝑅𝑅𝑅𝑅  �
√�

+ ��
�√�

+ ��
√�

+ ��
�

. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 154. 

7. 𝐹𝐹(𝐺𝐺) = 868. 

8.  𝐻𝐻(𝐺𝐺) = ���
��

. 

9.  𝐼𝐼(𝐺𝐺) = ����
���

. 

10.  𝐴𝐴(𝐺𝐺) = 102 + ����
�� + �����

�� + ����
�� . 

Proof: Let 𝑀𝑀𝑀𝑀𝑀𝑀 be the 𝑀𝑀-polynomial of the molecular graph of Rifampicin. Then we get the following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 34𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 51𝑥𝑥�𝑦𝑦� + 8𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� 

𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 20𝑥𝑥�𝑦𝑦� + 102𝑥𝑥�𝑦𝑦� + 16𝑥𝑥� 𝑦𝑦� + 180𝑥𝑥�𝑦𝑦� + 12𝑥𝑥�𝑦𝑦� 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�.  

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
��

𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(2)�𝑥𝑥�𝑦𝑦� + 2(2)�𝑥𝑥�𝑦𝑦� + 20(3)�𝑥𝑥�𝑦𝑦�

+ (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(3)�𝑥𝑥�𝑦𝑦� + 2(4)�𝑥𝑥�𝑦𝑦�

+ 20(3)�𝑥𝑥�𝑦𝑦� + (4)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(4)�𝑥𝑥�𝑦𝑦� + 17(6)�𝑥𝑥�𝑦𝑦� + 2(8)�𝑥𝑥�𝑦𝑦�

+ 20(9)�𝑥𝑥�𝑦𝑦� + (12)�𝑥𝑥�𝑦𝑦�. 
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index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 316. 

2. 𝑀𝑀�(𝐺𝐺) = 384. 

3. 𝑀𝑀�
� (𝐺𝐺) = ���
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4. 𝑅𝑅�(𝐺𝐺) = (2)� + 16(3)� + 6(4)� + 17(6)� + 2(8)� + 20(9)� + (12)�. 
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7. 𝐹𝐹(𝐺𝐺) = 868. 
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��
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�� . 

Proof: Let 𝑀𝑀𝑀𝑀𝑀𝑀 be the 𝑀𝑀-polynomial of the molecular graph of Rifampicin. Then we get the following: 
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𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 20𝑥𝑥�𝑦𝑦� + 102𝑥𝑥�𝑦𝑦� + 16𝑥𝑥� 𝑦𝑦� + 180𝑥𝑥�𝑦𝑦� + 12𝑥𝑥�𝑦𝑦� 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�.  

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
��

𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(2)�𝑥𝑥�𝑦𝑦� + 2(2)�𝑥𝑥�𝑦𝑦� + 20(3)�𝑥𝑥�𝑦𝑦�

+ (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(3)�𝑥𝑥�𝑦𝑦� + 2(4)�𝑥𝑥�𝑦𝑦�

+ 20(3)�𝑥𝑥�𝑦𝑦� + (4)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(4)�𝑥𝑥�𝑦𝑦� + 17(6)�𝑥𝑥�𝑦𝑦� + 2(8)�𝑥𝑥�𝑦𝑦�

+ 20(9)�𝑥𝑥�𝑦𝑦� + (12)�𝑥𝑥�𝑦𝑦�. 

 be the M-polynomial of the molecular 
graph of rifampicin. Then we get the following:
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By using the derived formulas of 𝑀𝑀-polynomial, we find, 

1. 𝑀𝑀�(𝐺𝐺) = �𝐷𝐷� + 𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 44. 

2. 𝑀𝑀�(𝐺𝐺) = 𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� = 48. 

3. 𝑀𝑀�
� (𝐺𝐺) = 𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)�|����� =

��
�

. 

4. 𝑅𝑅�(𝐺𝐺) = 𝐷𝐷��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� = 2� + 3� + 4(4)� + 3(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = 𝑅𝑅��
��
(𝐺𝐺) = 𝐷𝐷�

��
�� 𝐷𝐷�

��
�� �𝑀𝑀(𝐺𝐺)�|����� =

�
√�
+ �

√�
+ �

√�
+ �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = �𝑆𝑆�𝐷𝐷� + 𝑆𝑆�𝐷𝐷��|����� =
��
�

. 

7. 𝐹𝐹(𝐺𝐺) = �𝐷𝐷�� + 𝐷𝐷����𝑀𝑀(𝐺𝐺)�|����� = 104. 

8. 𝐻𝐻(𝐺𝐺) = 2𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

9. 𝐼𝐼(𝐺𝐺) = 𝑆𝑆�𝐽𝐽𝐽𝐽�𝐷𝐷��𝑀𝑀(𝐺𝐺)�|����� =
���
��

. 

10. 𝐴𝐴(𝐺𝐺) = 𝑆𝑆��𝑄𝑄��𝐽𝐽𝐽𝐽��𝐷𝐷���𝑀𝑀(𝐺𝐺)�|����� =
����
��

. 

Now we considered the molecular graph of Rifampicin (Figure 3).   

 

Figure 3: Molecular graph of Rifampicin 

 

Theorem 3: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then the 𝑀𝑀-Polynomial of isoniazid is given 

by, 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

Proof: Let 𝐺𝐺 be the molecular graph of Rifampicin which has 63 numbers of edges.  

Figure 3:	 Molecular graph of rifampicin
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By observing the structure, we inferred eight partitions of the edge set as follows: 

𝐸𝐸(1,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 2}, 𝐸𝐸(1,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3},  

𝐸𝐸(1,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}, 𝐸𝐸(2,2) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 2},  

𝐸𝐸(2,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 3}, 𝐸𝐸(2,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4},  

𝐸𝐸(3,3) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 3}, and 𝐸𝐸(3,4) = {𝑒𝑒 = 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢(𝐺𝐺): 𝑑𝑑� = 3 𝑎𝑎𝑎𝑎𝑎𝑎 𝑑𝑑� = 4}. 

Also we get  |𝐸𝐸(1,2)| = 1, |𝐸𝐸(1,3)| = 16,  |𝐸𝐸(1,4)| = 1, |𝐸𝐸(2,2)| = 5 ,  |𝐸𝐸(2,3)�| = 17  , |𝐸𝐸(2,4)| = 1 , 

|𝐸𝐸(3,3)| = 20 and |𝐸𝐸(3,4)| = 1. . 

Therefore, the 𝑀𝑀-polynomial of the structure of Rifampicin is 

𝑀𝑀(𝐺𝐺) = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5𝑥𝑥�𝑦𝑦� + 17𝑥𝑥�𝑦𝑦� + 2𝑥𝑥�𝑦𝑦� + 20𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦�. 

 

Figure 4: Potting of 𝑀𝑀-polynomial for Rifampicin 

 

 

Theorem 4: Let 𝐺𝐺 be the molecular graph of Rifampicin. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

Figure 4:	 Plotting of M-polynomial for rifampicin
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topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 316. 

2. 𝑀𝑀�(𝐺𝐺) = 384. 

3. 𝑀𝑀�
� (𝐺𝐺) = ���

��
. 

4. 𝑅𝑅�(𝐺𝐺) = (2)� + 16(3)� + 6(4)� + 17(6)� + 2(8)� + 20(9)� + (12)�. 

5. 𝑅𝑅𝑅𝑅𝑅𝑅𝑅  �
√�

+ ��
�√�

+ ��
√�

+ ��
�

. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 154. 

7. 𝐹𝐹(𝐺𝐺) = 868. 

8.  𝐻𝐻(𝐺𝐺) = ���
��

. 

9.  𝐼𝐼(𝐺𝐺) = ����
���

. 

10.  𝐴𝐴(𝐺𝐺) = 102 + ����
�� + �����

�� + ����
�� . 

Proof: Let 𝑀𝑀𝑀𝑀𝑀𝑀 be the 𝑀𝑀-polynomial of the molecular graph of Rifampicin. Then we get the following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 34𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 51𝑥𝑥�𝑦𝑦� + 8𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� 

𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 20𝑥𝑥�𝑦𝑦� + 102𝑥𝑥�𝑦𝑦� + 16𝑥𝑥� 𝑦𝑦� + 180𝑥𝑥�𝑦𝑦� + 12𝑥𝑥�𝑦𝑦� 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�.  

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦�. 

𝑆𝑆�𝑆𝑆��𝑀𝑀(𝐺𝐺)� = �
�

𝑥𝑥𝑥𝑥� + ��
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + �
��

𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(2)�𝑥𝑥�𝑦𝑦� + 2(2)�𝑥𝑥�𝑦𝑦� + 20(3)�𝑥𝑥�𝑦𝑦�

+ (3)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(2)�𝑥𝑥�𝑦𝑦� + 17(3)�𝑥𝑥�𝑦𝑦� + 2(4)�𝑥𝑥�𝑦𝑦�

+ 20(3)�𝑥𝑥�𝑦𝑦� + (4)�𝑥𝑥�𝑦𝑦�. 

𝐷𝐷�
�𝐷𝐷�

��𝑀𝑀(𝐺𝐺)� = (2)�𝑥𝑥𝑥𝑥� + 16(3)�𝑥𝑥𝑥𝑥� + (4)�𝑥𝑥𝑥𝑥� + 5(4)�𝑥𝑥�𝑦𝑦� + 17(6)�𝑥𝑥�𝑦𝑦� + 2(8)�𝑥𝑥�𝑦𝑦�

+ 20(9)�𝑥𝑥�𝑦𝑦� + (12)�𝑥𝑥�𝑦𝑦�. 
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topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 316. 

2. 𝑀𝑀�(𝐺𝐺) = 384. 

3. 𝑀𝑀�
� (𝐺𝐺) = ���

��
. 

4. 𝑅𝑅�(𝐺𝐺) = (2)� + 16(3)� + 6(4)� + 17(6)� + 2(8)� + 20(9)� + (12)�. 

5. 𝑅𝑅𝑅𝑅𝑅𝑅𝑅  �
√�

+ ��
�√�

+ ��
√�

+ ��
�

. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 154. 

7. 𝐹𝐹(𝐺𝐺) = 868. 

8.  𝐻𝐻(𝐺𝐺) = ���
��

. 

9.  𝐼𝐼(𝐺𝐺) = ����
���

. 

10.  𝐴𝐴(𝐺𝐺) = 102 + ����
�� + �����

�� + ����
�� . 

Proof: Let 𝑀𝑀𝑀𝑀𝑀𝑀 be the 𝑀𝑀-polynomial of the molecular graph of Rifampicin. Then we get the following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 34𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 10𝑥𝑥�𝑦𝑦� + 51𝑥𝑥�𝑦𝑦� + 8𝑥𝑥�𝑦𝑦� + 60𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� 

𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 48𝑥𝑥𝑥𝑥� + 4𝑥𝑥𝑥𝑥� + 20𝑥𝑥�𝑦𝑦� + 102𝑥𝑥�𝑦𝑦� + 16𝑥𝑥� 𝑦𝑦� + 180𝑥𝑥�𝑦𝑦� + 12𝑥𝑥�𝑦𝑦� 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 𝑥𝑥𝑥𝑥� + 16𝑥𝑥𝑥𝑥� + 𝑥𝑥𝑥𝑥� + �
�

𝑥𝑥�𝑦𝑦� + ��
�

𝑥𝑥�𝑦𝑦� + 𝑥𝑥�𝑦𝑦� + ��
�
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Theorem 6: Let G be the molecular graph of Pyrazinamide. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 
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index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 
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1. 𝑀𝑀�(𝐺𝐺) = 40. 
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Figure 6: Potting of 𝑀𝑀-polynomial for pyrazinamide 

Theorem 6: Let G be the molecular graph of Pyrazinamide. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 40. 

2. 𝑀𝑀�(𝐺𝐺) = 43. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2(3)� + 4(4)� + 2(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = �
√�

+ �
√�

+ �
�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 21. 

7. 𝐹𝐹(𝐺𝐺) = 96. 

8.  𝐻𝐻(𝐺𝐺) = ��
��

. 

9.  𝐼𝐼(𝐺𝐺) = ��
�

. 

10.  𝐴𝐴(𝐺𝐺) = ���
�� + ���

�� + ���
�� = ����

��
. 

Proof: Let 𝑀𝑀(𝐺𝐺)  be the 𝑀𝑀 -polynomial of the molecular graph of Pyrazinamide. Then we get the 

following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 
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Figure 6: Potting of 𝑀𝑀-polynomial for pyrazinamide 

Theorem 6: Let G be the molecular graph of Pyrazinamide. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 40. 

2. 𝑀𝑀�(𝐺𝐺) = 43. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2(3)� + 4(4)� + 2(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = �
√�

+ �
√�

+ �
�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 21. 

7. 𝐹𝐹(𝐺𝐺) = 96. 

8.  𝐻𝐻(𝐺𝐺) = ��
��

. 

9.  𝐼𝐼(𝐺𝐺) = ��
�

. 

10.  𝐴𝐴(𝐺𝐺) = ���
�� + ���

�� + ���
�� = ����

��
. 

Proof: Let 𝑀𝑀(𝐺𝐺)  be the 𝑀𝑀 -polynomial of the molecular graph of Pyrazinamide. Then we get the 

following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

 (which is actually 
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Figure 6: Potting of 𝑀𝑀-polynomial for pyrazinamide 

Theorem 6: Let G be the molecular graph of Pyrazinamide. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 40. 

2. 𝑀𝑀�(𝐺𝐺) = 43. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2(3)� + 4(4)� + 2(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = �
√�

+ �
√�

+ �
�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 21. 

7. 𝐹𝐹(𝐺𝐺) = 96. 

8.  𝐻𝐻(𝐺𝐺) = ��
��

. 

9.  𝐼𝐼(𝐺𝐺) = ��
�

. 

10.  𝐴𝐴(𝐺𝐺) = ���
�� + ���

�� + ���
�� = ����

��
. 

Proof: Let 𝑀𝑀(𝐺𝐺)  be the 𝑀𝑀 -polynomial of the molecular graph of Pyrazinamide. Then we get the 

following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

), 
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Figure 6: Potting of 𝑀𝑀-polynomial for pyrazinamide 

Theorem 6: Let G be the molecular graph of Pyrazinamide. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 40. 

2. 𝑀𝑀�(𝐺𝐺) = 43. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2(3)� + 4(4)� + 2(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = �
√�

+ �
√�

+ �
�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 21. 

7. 𝐹𝐹(𝐺𝐺) = 96. 

8.  𝐻𝐻(𝐺𝐺) = ��
��

. 

9.  𝐼𝐼(𝐺𝐺) = ��
�

. 

10.  𝐴𝐴(𝐺𝐺) = ���
�� + ���

�� + ���
�� = ����

��
. 

Proof: Let 𝑀𝑀(𝐺𝐺)  be the 𝑀𝑀 -polynomial of the molecular graph of Pyrazinamide. Then we get the 

following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

, forgotten 
topological index 
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Figure 6: Potting of 𝑀𝑀-polynomial for pyrazinamide 

Theorem 6: Let G be the molecular graph of Pyrazinamide. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 40. 

2. 𝑀𝑀�(𝐺𝐺) = 43. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2(3)� + 4(4)� + 2(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = �
√�

+ �
√�

+ �
�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 21. 

7. 𝐹𝐹(𝐺𝐺) = 96. 

8.  𝐻𝐻(𝐺𝐺) = ��
��

. 

9.  𝐼𝐼(𝐺𝐺) = ��
�

. 

10.  𝐴𝐴(𝐺𝐺) = ���
�� + ���

�� + ���
�� = ����

��
. 

Proof: Let 𝑀𝑀(𝐺𝐺)  be the 𝑀𝑀 -polynomial of the molecular graph of Pyrazinamide. Then we get the 

following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

, harmonic index 
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Figure 6: Potting of 𝑀𝑀-polynomial for pyrazinamide 

Theorem 6: Let G be the molecular graph of Pyrazinamide. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 40. 

2. 𝑀𝑀�(𝐺𝐺) = 43. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2(3)� + 4(4)� + 2(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = �
√�

+ �
√�

+ �
�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 21. 

7. 𝐹𝐹(𝐺𝐺) = 96. 

8.  𝐻𝐻(𝐺𝐺) = ��
��

. 

9.  𝐼𝐼(𝐺𝐺) = ��
�

. 

10.  𝐴𝐴(𝐺𝐺) = ���
�� + ���

�� + ���
�� = ����

��
. 

Proof: Let 𝑀𝑀(𝐺𝐺)  be the 𝑀𝑀 -polynomial of the molecular graph of Pyrazinamide. Then we get the 

following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

, inverse 
sum index index 

14 
 

 

Figure 6: Potting of 𝑀𝑀-polynomial for pyrazinamide 

Theorem 6: Let G be the molecular graph of Pyrazinamide. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 40. 

2. 𝑀𝑀�(𝐺𝐺) = 43. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2(3)� + 4(4)� + 2(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = �
√�

+ �
√�

+ �
�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 21. 

7. 𝐹𝐹(𝐺𝐺) = 96. 

8.  𝐻𝐻(𝐺𝐺) = ��
��

. 

9.  𝐼𝐼(𝐺𝐺) = ��
�

. 

10.  𝐴𝐴(𝐺𝐺) = ���
�� + ���

�� + ���
�� = ����

��
. 

Proof: Let 𝑀𝑀(𝐺𝐺)  be the 𝑀𝑀 -polynomial of the molecular graph of Pyrazinamide. Then we get the 

following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

, and the augmented Zagreb index  
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Figure 6: Potting of 𝑀𝑀-polynomial for pyrazinamide 

Theorem 6: Let G be the molecular graph of Pyrazinamide. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 40. 

2. 𝑀𝑀�(𝐺𝐺) = 43. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2(3)� + 4(4)� + 2(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = �
√�

+ �
√�

+ �
�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 21. 

7. 𝐹𝐹(𝐺𝐺) = 96. 

8.  𝐻𝐻(𝐺𝐺) = ��
��

. 

9.  𝐼𝐼(𝐺𝐺) = ��
�

. 

10.  𝐴𝐴(𝐺𝐺) = ���
�� + ���

�� + ���
�� = ����

��
. 

Proof: Let 𝑀𝑀(𝐺𝐺)  be the 𝑀𝑀 -polynomial of the molecular graph of Pyrazinamide. Then we get the 

following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 

 are given by

1.	
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Figure 6: Potting of 𝑀𝑀-polynomial for pyrazinamide 

Theorem 6: Let G be the molecular graph of Pyrazinamide. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 40. 

2. 𝑀𝑀�(𝐺𝐺) = 43. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2(3)� + 4(4)� + 2(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = �
√�

+ �
√�

+ �
�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 21. 

7. 𝐹𝐹(𝐺𝐺) = 96. 

8.  𝐻𝐻(𝐺𝐺) = ��
��

. 

9.  𝐼𝐼(𝐺𝐺) = ��
�

. 

10.  𝐴𝐴(𝐺𝐺) = ���
�� + ���

�� + ���
�� = ����

��
. 

Proof: Let 𝑀𝑀(𝐺𝐺)  be the 𝑀𝑀 -polynomial of the molecular graph of Pyrazinamide. Then we get the 

following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 
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Figure 6: Potting of 𝑀𝑀-polynomial for pyrazinamide 

Theorem 6: Let G be the molecular graph of Pyrazinamide. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 40. 

2. 𝑀𝑀�(𝐺𝐺) = 43. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 2(3)� + 4(4)� + 2(6)� + (9)�. 

5. 𝑅𝑅(𝐺𝐺) = �
√�

+ �
√�

+ �
�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 21. 

7. 𝐹𝐹(𝐺𝐺) = 96. 

8.  𝐻𝐻(𝐺𝐺) = ��
��

. 

9.  𝐼𝐼(𝐺𝐺) = ��
�

. 

10.  𝐴𝐴(𝐺𝐺) = ���
�� + ���

�� + ���
�� = ����

��
. 

Proof: Let 𝑀𝑀(𝐺𝐺)  be the 𝑀𝑀 -polynomial of the molecular graph of Pyrazinamide. Then we get the 

following: 

𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 2𝑥𝑥𝑥𝑥� + 8𝑥𝑥�𝑦𝑦� + 4𝑥𝑥�𝑦𝑦� + 3𝑥𝑥�𝑦𝑦�. 
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Now we considered the molecular graph of Pyrazinamide (Figure 5).  

 

Figure 5: Molecular graph of pyrazinamide 
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�
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�

𝑥𝑥� + �
�

𝑥𝑥�. 
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𝐽𝐽𝐽𝐽�
�𝐷𝐷�
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Finally, we considered the molecular graph of Ethambutol (Figure 7).   

 

Figure 7: Molecular graph of ethambutol 

Theorem 7: Let 𝐺𝐺 be the molecular graph of Ethambutol. Then the 𝑀𝑀-Polynomial of isoniazid is given 

by, 

𝑀𝑀(𝐺𝐺) = 4𝑥𝑥𝑥𝑥� + 3𝑥𝑥�𝑦𝑦� + 6𝑥𝑥�𝑦𝑦�. 

Proof: Let 𝐺𝐺 be the molecular graph of Ethambutol which has 13 numbers of edges.  

Let 𝐸𝐸𝐸𝐸𝐸𝐸 𝐸𝐸𝐸 be the set of edge partition with the degree of end vertices 𝑖𝑖𝑖𝑖𝑖 .  

i.e.,  𝐸𝐸(𝑖𝑖𝑖𝑖𝑖 ) = {𝑒𝑒 𝑒 𝑒𝑒𝑒𝑒 𝑒 𝑒𝑒(𝐺𝐺): 𝑑𝑑� = 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖� = 𝑗𝑗} . By observing the structure, we inferred three 

partitions of the edge set as follows: 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸    𝐸𝐸𝐸𝐸(𝐺𝐺): 𝑑𝑑� = 1 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎� = 2}, 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸    𝐸𝐸𝐸𝐸(𝐺𝐺): 𝑑𝑑� =  𝑑𝑑� = 2}, and 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸    𝐸𝐸𝐸𝐸(𝐺𝐺): 𝑑𝑑� = 2 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎� = 3}. 

Also, we get |𝐸𝐸𝐸𝐸𝐸𝐸𝐸| = 4, |𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸  and |𝐸𝐸𝐸𝐸𝐸𝐸𝐸| = 6. . 
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Theorem 8: Let G be the molecular graph of ethambutol. 
Then, the first Zagreb index 
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Theorem 8: Let 𝐺𝐺 be the molecular graph of Ethambutol. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 54. 

2. 𝑀𝑀�(𝐺𝐺) = 56. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 4(2)� + 3(4)� + 6(6)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = 2√2 + √6 + �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 29. 

7. 𝐹𝐹(𝐺𝐺) = 122. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = 104. 
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Figure 8: Potting of 𝑀𝑀-polynomial for ethambutol 

Theorem 8: Let 𝐺𝐺 be the molecular graph of Ethambutol. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 54. 

2. 𝑀𝑀�(𝐺𝐺) = 56. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 4(2)� + 3(4)� + 6(6)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = 2√2 + √6 + �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 29. 

7. 𝐹𝐹(𝐺𝐺) = 122. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = 104. 

, forgotten topological index 

17 
 

Therefore, the 𝑀𝑀-polynomial of the molecular graph of Ethambutol is 

𝑀𝑀(𝐺𝐺) = 4𝑥𝑥𝑥𝑥� + 3𝑥𝑥�𝑦𝑦� + 6𝑥𝑥�𝑦𝑦�. 

 

Figure 8: Potting of 𝑀𝑀-polynomial for ethambutol 

Theorem 8: Let 𝐺𝐺 be the molecular graph of Ethambutol. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 54. 

2. 𝑀𝑀�(𝐺𝐺) = 56. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 4(2)� + 3(4)� + 6(6)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = 2√2 + √6 + �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 29. 

7. 𝐹𝐹(𝐺𝐺) = 122. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
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. 

10. 𝐴𝐴(𝐺𝐺) = 104. 

harmonic index 

17 
 

Therefore, the 𝑀𝑀-polynomial of the molecular graph of Ethambutol is 

𝑀𝑀(𝐺𝐺) = 4𝑥𝑥𝑥𝑥� + 3𝑥𝑥�𝑦𝑦� + 6𝑥𝑥�𝑦𝑦�. 
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Theorem 8: Let 𝐺𝐺 be the molecular graph of Ethambutol. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 54. 

2. 𝑀𝑀�(𝐺𝐺) = 56. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 4(2)� + 3(4)� + 6(6)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = 2√2 + √6 + �
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. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 29. 

7. 𝐹𝐹(𝐺𝐺) = 122. 

8. 𝐻𝐻(𝐺𝐺) = ���
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. 

9. 𝐼𝐼(𝐺𝐺) = ���
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10. 𝐴𝐴(𝐺𝐺) = 104. 
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Figure 8: Potting of 𝑀𝑀-polynomial for ethambutol 

Theorem 8: Let 𝐺𝐺 be the molecular graph of Ethambutol. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 54. 

2. 𝑀𝑀�(𝐺𝐺) = 56. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 4(2)� + 3(4)� + 6(6)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = 2√2 + √6 + �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 29. 

7. 𝐹𝐹(𝐺𝐺) = 122. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = 104. 
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Theorem 8: Let 𝐺𝐺 be the molecular graph of Ethambutol. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 54. 

2. 𝑀𝑀�(𝐺𝐺) = 56. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
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4. 𝑅𝑅�(𝐺𝐺) = 4(2)� + 3(4)� + 6(6)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = 2√2 + √6 + �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 29. 

7. 𝐹𝐹(𝐺𝐺) = 122. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = 104. 
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Theorem 8: Let 𝐺𝐺 be the molecular graph of Ethambutol. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 54. 

2. 𝑀𝑀�(𝐺𝐺) = 56. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 4(2)� + 3(4)� + 6(6)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = 2√2 + √6 + �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 29. 

7. 𝐹𝐹(𝐺𝐺) = 122. 
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��
. 
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Theorem 8: Let 𝐺𝐺 be the molecular graph of Ethambutol. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 54. 

2. 𝑀𝑀�(𝐺𝐺) = 56. 
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Theorem 8: Let 𝐺𝐺 be the molecular graph of Ethambutol. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 54. 

2. 𝑀𝑀�(𝐺𝐺) = 56. 

3. 𝑀𝑀�
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4. 𝑅𝑅�(𝐺𝐺) = 4(2)� + 3(4)� + 6(6)�. 
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Figure 8: Potting of 𝑀𝑀-polynomial for ethambutol 

Theorem 8: Let 𝐺𝐺 be the molecular graph of Ethambutol. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 54. 

2. 𝑀𝑀�(𝐺𝐺) = 56. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 4(2)� + 3(4)� + 6(6)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = 2√2 + √6 + �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 29. 

7. 𝐹𝐹(𝐺𝐺) = 122. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = 104. 
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Figure 8: Potting of 𝑀𝑀-polynomial for ethambutol 

Theorem 8: Let 𝐺𝐺 be the molecular graph of Ethambutol. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 

index 𝑅𝑅��/�(𝐺𝐺)  (which is actually 𝑅𝑅(𝐺𝐺) ), Symmetric division degree index SDD(G) , forgotten 

topological index F(G), harmonic index H(G), inverse sum index index I(G), and the augmented Zagreb 

index A(G) are given by 

1. 𝑀𝑀�(𝐺𝐺) = 54. 

2. 𝑀𝑀�(𝐺𝐺) = 56. 

3. 𝑀𝑀�
� (𝐺𝐺) = ��

�
. 

4. 𝑅𝑅�(𝐺𝐺) = 4(2)� + 3(4)� + 6(6)�. 

5. 𝑅𝑅��
��
(𝐺𝐺) = 2√2 + √6 + �

�
. 

6. 𝑆𝑆𝑆𝑆𝑆𝑆(𝐺𝐺) = 29. 

7. 𝐹𝐹(𝐺𝐺) = 122. 

8. 𝐻𝐻(𝐺𝐺) = ���
��
. 

9. 𝐼𝐼(𝐺𝐺) = ���
��
. 

10. 𝐴𝐴(𝐺𝐺) = 104. 
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Figure 8: Potting of 𝑀𝑀-polynomial for ethambutol 

Theorem 8: Let 𝐺𝐺 be the molecular graph of Ethambutol. Then, the first Zagreb index 𝑀𝑀�(𝐺𝐺), second 

Zagreb index  𝑀𝑀�(𝐺𝐺), second modified Zagreb index 𝑀𝑀�(𝐺𝐺)� , generalized Randić index, 𝑅𝑅�(𝐺𝐺), Randić 
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𝐷𝐷�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥𝑥𝑥� + 12𝑥𝑥�𝑦𝑦� + 36𝑥𝑥�𝑦𝑦�. 

𝑆𝑆��𝑀𝑀(𝐺𝐺)� = 4𝑥𝑥𝑥𝑥� +
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𝑆𝑆�𝐷𝐷��𝑀𝑀(𝐺𝐺)� = 8𝑥𝑥𝑥𝑥� + 3𝑥𝑥�𝑦𝑦� + 9𝑥𝑥�𝑦𝑦�. 
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��𝑀𝑀(𝐺𝐺)� = 32𝑥𝑥𝑥𝑥� + 192𝑥𝑥�𝑦𝑦� + 1296𝑥𝑥�𝑦𝑦�. 

𝐽𝐽𝐽𝐽�
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��𝑀𝑀(𝐺𝐺)� = 32𝑥𝑥� + 192𝑥𝑥� + 1296𝑥𝑥�. 
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Conclusion  

This research is focused on calculating some degree-based topological indices for the anti TB drugs 

namely isoniazid, rifampicin, pyrazinamide and ethambutol. M-polynomial for these molecular structures 

was derived using the molecular graphs of these drugs molecules and the topological indices were 

calculated using the derived formulas of the M-polynomial. These finding could be useful to design and 
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CONCLUSION 

This research is focused on calculating some degree-
based topological indices for the anti TB drugs namely 
isoniazid, rifampicin, pyrazinamide and ethambutol. 
M-polynomial for these molecular structures was derived 
using the molecular graphs of these drugs molecules and 
the topological indices were calculated using the derived 
formulas of the M-polynomial. These finding could be 
useful to design and develop new drug molecules against 
this deadly disease. 
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