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Algebraic polynomials play an important role in theoretical 
chemistry because these can reflect the properties of the 
chemical compound. M-polynomial is also an algebraic 
polynomial that is used to find the expressions of several 
degree dependent topological indices. These topological indices 
have the ability to explore the information store in the chemical 
molecule. In this work, we computed the M-polynomial and 
then obtained the degree-based topological indices for the 
benzene ring embedded in P-type-surface in 2D network. We 
also explored the results graphically.  
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Introduction 

The combination of chemistry with graph 

theory is called chemical graph theory. This 

interdisciplinary solves the questions that 

arise in chemistry with the help of graph 

theory. So, this branch has influenced both 

mathematics and chemistry. A molecule 

represents with the graphical tools is known 

as a chemical graph. The chemical graphs 

explore the valuable information that 

presents insight into the molecule [15]. The 

basic definitions about graphs are explained 

in the following citations [4, 16-34]. 

One of the great interesting topics in 

chemical graph theory is topological indices. 

Topological indices are a solitary number that 

describes some property of the molecular 

compound and are deduced from the 

chemical graph. There are many types of 

topological indices but degree-based 

topological indices are the most important. 

Numerous degree dependent topological 

indices have been discovered so far with 

many applications in QSAR and QSPR studies 

[7, 10, 13]. For chemical graphs, we calculate 

the index using a specific function [9]. But 

these are aslo obtained by using some 

graphical polynomial [8]. For definitions of 

some important indices see the following 

citation [12]. 

E. Deutsch and S. Klavžar, for the graph 𝐺, 

introduced the concept of M-polynomial in 

2015 [6] and this polynomial is defined as:  

𝑀(𝐺; 𝑥, 𝑦) = ∑

𝜓≤𝑘≤𝑗≤Ψ

𝑚𝑘𝑗(𝐺)𝑥𝑘𝑦𝑗. 

Here min {𝑑𝑣|𝑣 ∈ 𝑉(𝐺)} = 𝜓, max {𝑑𝑣|𝑣 ∈

𝑉(𝐺)} = Ψ and the 𝑛(𝐸𝑣𝑢(𝐺)) = 𝑚𝑘𝑗(𝐺) 

where 𝑣𝑢 ∈ 𝐸(𝐺) with the relation {𝑑𝑣 , 𝑑𝑢} =
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{𝑘, 𝑗}. Normally topological indices are 

computed by using definitions, but these are 

also calculated by using the M-Polynomial of 

the graph. Closed formulas of topological 

indices [3] are given in Table 1. M-polynomial 

and topological indices of various graphs 

have been previously computed [1, 2, 5, 

11,14].  

TABLE 1 Topological indices derive from 𝑀(𝐺; 𝑥, 𝑦) = ℎ(𝑥, 𝑦) 

𝐴𝐵𝐶[𝐺] = 𝐷𝑥

1
2𝑄−2𝐽𝑆𝑥

1
2𝑆𝑦

1
2[ℎ(𝑥, 𝑦)]𝑥=1 

𝐺𝐴[𝐺] = 2𝑆𝑥𝐽𝐷𝑥

1
2𝐷𝑦

1
2[ℎ(𝑥, 𝑦)]𝑥=1 

𝐵1[𝐺] = (𝐷𝑥 + 𝐷𝑦 + 2𝐷𝑥𝑄−2𝐽)[ℎ(𝑥, 𝑦)]𝑥=𝑦=1 

𝐵2[𝐺] = 𝐷𝑥𝑄−2𝐽(𝐷𝑥 + 𝐷𝑦)[ℎ(𝑥, 𝑦)]𝑥=1 

𝐻𝐵1[𝐺] = 
(𝐷𝑥

2 + 𝐷𝑦
2 + 2𝐷𝑥

2𝑄−2𝐽 

+2𝐷𝑥𝑄−2𝐽(𝐷𝑥 + 𝐷𝑦))[ℎ(𝑥, 𝑦)]𝑥=𝑦=1 

𝐻𝐵2[𝐺] = 𝐷𝑥
2𝑄−2𝐽(𝐷𝑥

2 + 𝐷𝑦
2)[ℎ(𝑥, 𝑦)]𝑥=1 

 𝑚𝐵1[𝐺] = 𝑆𝑥𝑄−2𝐽(𝐿𝑥 + 𝐿𝑦)[ℎ(𝑥, 𝑦)]𝑥=1 

 𝑚𝐵2[𝐺] = 𝑆𝑥𝑄−2𝐽(𝑆𝑥 + 𝑆𝑦)[ℎ(𝑥, 𝑦)]𝑥=1 

𝐻𝑏[𝐺] = 2𝑆𝑥𝑄−2𝐽(𝐿𝑥 + 𝐿𝑦)[ℎ(𝑥, 𝑦)]𝑥=1 

 

The operator used to find the degree 

based topological indices via M-polynomial 

are defined as:  

𝐷𝑥ℎ(𝑥, 𝑦)

= 𝑥
𝜕

𝜕𝑥
ℎ(𝑥, 𝑦), 

𝐷𝑦ℎ(𝑥, 𝑦)

= 𝑦
𝜕

𝜕𝑦
ℎ(𝑥, 𝑦), 

𝑆𝑥ℎ(𝑥, 𝑦) = ∫
𝑥

0

ℎ(𝑡,𝑦)

𝑡
𝑑𝑡,  𝑆𝑦ℎ(𝑥, 𝑦) = ∫

𝑦

0

ℎ(𝑥,𝑡)

𝑡
𝑑𝑡,  

𝐿𝑥ℎ(𝑥, 𝑦) = ℎ(𝑥2, 𝑦), 𝐿𝑦ℎ(𝑥, 𝑦) = ℎ(𝑥, 𝑦2), 

𝐽ℎ(𝑥, 𝑦) = ℎ(𝑥, 𝑥), 𝑄𝛼ℎ(𝑥, 𝑦) = 𝑥𝛼ℎ(𝑥, 𝑦), 

𝐷𝑥

1
2ℎ(𝑥, 𝑦) = √𝑥

𝜕

𝜕𝑥
ℎ(𝑥, 𝑦) ⋅ √ℎ(𝑥, 𝑦), 

𝐷𝑦

1
2ℎ(𝑥, 𝑦) = √𝑦

𝜕

𝜕𝑦
ℎ(𝑥, 𝑦) ⋅ √ℎ(𝑥, 𝑦), 

𝑆𝑥

1
2ℎ(𝑥, 𝑦) = √∫

𝑥

0

𝑔(𝑡, 𝑦)

𝑡
𝑑𝑡 ⋅ √ℎ(𝑥, 𝑦), 

𝑆𝑦

1
2ℎ(𝑥, 𝑦) = √∫

𝑦

0

𝑔(𝑥, 𝑡)

𝑡
𝑑𝑡 ⋅ √ℎ(𝑥, 𝑦). 

Benzene ring embedded in P-type surface 

in 2D network 

Figure 1 shows the structure of benzene ring 

embedded in P-type surface in 2D network 

(𝐵𝑃𝑝,𝑞), in which green and red dot represent 

the vertices of degree 2 and 3 respectively 

and brown, blue and red edges represent the 

edges having degree of end vertices (2,2), 

(2,3) and (3,3) respectively. In the present 

work, some degree based topological indices 

shown in Table 1 are computed by using the 

M-polynomial for the 𝐵𝑃𝑝,𝑞. 

 

FIGURE 1 Benzene Ring Embedded in P-Type 
Surface in 2D Network BPp,q 

TABLE 2 Vertex partition of BPp,q 

dv 2 3 
Total 

vertices 

Number 

of 

vertices 

4(2pq+9+q) 4(4pq-p-q) 24pq 
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TABLE 3 Edge partition of BPp,q 

(𝒅𝒗, 𝒅𝒖) Number of edges 

(2,2) 4(𝑝 + 𝑞) 

(2,3) 16𝑝𝑞 

(3,3) 2(8𝑝𝑞 − 3𝑝 − 3𝑞) 

Total 2(16𝑝𝑞 − 2𝑝 − 2𝑞) 

M-polynomial and topological indices of 

benzene ring embedded in P-type surface 

in 2D network 

Theorem 3.1 Let 𝐵𝑃𝑝,𝑞  be a benzene ring 

embedded in P-type surface in 2D network 

then M-polynomial of 𝐵𝑃𝑝,𝑞 [35] is 

𝑀[𝐵𝑃𝑝,𝑞; 𝑥, 𝑦] = 4(𝑝 + 𝑞)𝑥2𝑦2 + 16𝑝𝑞𝑥2𝑦3 +

2(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥3𝑦3. 

Theorem 3.2 Let 𝐵𝑃𝑝,𝑞 represents a benzene 

ring embedded in P-type surface in 2D network 

and 𝑀[𝐵𝑃𝑝,𝑞; 𝑥, 𝑦] = 4(𝑝 + 𝑞)𝑥2𝑦2 +

16𝑝𝑞𝑥2𝑦3 + 2(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥3𝑦3. Then  

1. 𝐴𝐵𝐶[𝐵𝑃𝑝,𝑞] =
24√2+32

3
𝑝𝑞 + (2√2 −

4)(𝑝 + 𝑞).  

2. 𝐺𝐴[𝐵𝑃𝑝,𝑞] =
32√6+80

5
𝑝𝑞 − 2(𝑝 + 𝑞).  

3. 𝐵1[𝐵𝑃𝑝,𝑞] = 400𝑝𝑞 − 52(𝑝 + 𝑞).  

4. 𝐵2[𝐵𝑃𝑝,𝑞] = 624𝑝𝑞 − 112(𝑝 + 𝑞).  

5. 𝐻𝐵1[𝐵𝑃𝑝,𝑞] = 2544𝑝𝑞 − 460(𝑝 + 𝑞).  

6. 𝐻𝐵2[𝐵𝑃𝑝,𝑞] = 6480𝑝𝑞 − 1600(𝑝 + 𝑞).  

7.  𝑚𝐵1[𝐵𝑃𝑝,𝑞] =
1096

105
𝑝𝑞 +

2

7
(𝑝 + 𝑞).  

8.  𝑚𝐵2[𝐵𝑃𝑝,𝑞] =
64

9
𝑝𝑞 + (𝑝 + 𝑞).  

9. 𝐻𝑏[𝐵𝑃𝑝,𝑞] =
2192

105
𝑞𝑙 +

4

7
(𝑝 + 𝑞).  

Proof. Let 𝑀[𝐵𝑃𝑝,𝑞; 𝑥, 𝑦] = 𝑔(𝑥, 𝑦)  

The atom-bond connectivity index  

𝑆𝑦

1
2ℎ(𝑥, 𝑦) = 

4

√2
(𝑝 + 𝑞)𝑥2𝑦2

+
16

√3
𝑝𝑞𝑥2𝑦3 

  +
2

√3
(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥3𝑦3, 

𝑆𝑥

1
2𝑆𝑦

1
2ℎ(𝑥, 𝑦) = 2(𝑝 + 𝑞)𝑥2𝑦2 +

16

√6
𝑝𝑞𝑥2𝑦3 

  +
2

3
(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥3𝑦3, 

𝐽𝑆𝑥

1
2𝑆𝑦

1
2ℎ(𝑥, 𝑦) = 2(𝑝 + 𝑞)𝑥4 +

16

√6
𝑝𝑞𝑥5 

  +
2

3
(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥6, 

𝑄−2𝐽𝑆𝑥

1
2𝑆𝑦

1
2ℎ(𝑥, 𝑦) = 2(𝑝 + 𝑞)𝑥2 +

16

√6
𝑝𝑞𝑥3 

  +
2

3
(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

𝐷𝑥

1
2𝑄−2𝐽𝑆𝑥

1
2𝑆𝑦

1
2ℎ(𝑥, 𝑦) = 2√2(𝑝 + 𝑞)𝑥2 + 8√2𝑝𝑞𝑥3 

  +
4

3
(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

𝐴𝐵𝐶[𝐵𝑃𝑝,𝑞] = 𝐷𝑥

1
2𝑄−2𝐽𝑆𝑥

1
2𝑆𝑦

1
2[ℎ(𝑥, 𝑦)]𝑥=1, 

 = 

24√2 + 32

3
𝑝𝑞 + (2√2

− 4)(𝑝

+ 𝑞). 

 

FIGURE 2 Graphs of atom-bond connectivity 
index of 𝐵𝑃𝑝,𝑞 

The geometric arithmetic index 

𝐷𝑦

1
2ℎ(𝑥, 𝑦) = 

4√2(𝑝 + 𝑞)𝑥2𝑦2

+ 16√3𝑝𝑞𝑥2𝑦3 

  
+2√3(8𝑝𝑞 − 3𝑝

− 3𝑞)𝑥3𝑦3, 

𝐷𝑥

1
2𝐷𝑦

1
2ℎ(𝑥, 𝑦) = 

8(𝑝 + 𝑞)𝑥2𝑦2

+ 16√6𝑝𝑞𝑥2𝑦3 

  
+6(8𝑝𝑞 − 3𝑝

− 3𝑞)𝑥3𝑦3, 

𝐽𝐷𝑥

1
2𝐷𝑦

1
2ℎ(𝑥, 𝑦) = 8(𝑝 + 𝑞)𝑥4 + 16√6𝑝𝑞𝑥5 

  +6(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥6, 

𝑆𝑥𝐽𝐷𝑥

1
2𝐷𝑦

1
2ℎ(𝑥, 𝑦) = 2(𝑝 + 𝑞)𝑥4 +

16√6

5
𝑝𝑞𝑥5 

  +(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥6, 

2𝑆𝑥𝐽𝐷𝑥

1
2𝐷𝑦

1
2ℎ(𝑥, 𝑦) = 4(𝑝 + 𝑞)𝑥4 +

32√6

5
𝑝𝑞𝑥5 

  +2(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥6, 

𝐺𝐴[𝐵𝑃𝑝,𝑞] = 2𝑆𝑥𝐽𝐷𝑥

1
2𝐷𝑦

1
2[ℎ(𝑥, 𝑦)]𝑥=1, 

 = 
32√6 + 80

5
𝑝𝑞 − 2(𝑝 + 𝑞). 
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FIGURE 3 Graphs of GA index of 𝐵𝑃𝑝,𝑞 

The first K Banhatti index 

𝐷𝑥ℎ(𝑥, 𝑦) = 8(𝑝 + 𝑞)𝑥2𝑦2 + 32𝑝𝑞𝑥2𝑦3 

  +6(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥3𝑦3, 

𝐷𝑦ℎ(𝑥, 𝑦) = 8(𝑝 + 𝑞)𝑥2𝑦2 + 48𝑝𝑞𝑥2𝑦3 

  +6(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥3𝑦3, 

(𝐷𝑥

+ 𝐷𝑦)ℎ(𝑥, 𝑦) 
= 

16(𝑝 + 𝑞)𝑥2𝑦2

+ 80𝑝𝑞𝑥2𝑦3 

  +12(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥3𝑦3, 

𝐽ℎ(𝑥, 𝑦) = 4(𝑝 + 𝑞)𝑥4 + 16𝑝𝑞𝑥5 

  +2(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥6, 

𝑄−2𝐽ℎ(𝑥, 𝑦) = 4(𝑝 + 𝑞)𝑥2 + 16𝑝𝑞𝑥3 

  +2(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

𝐷𝑥𝑄−2𝐽ℎ(𝑥, 𝑦) = 8(𝑝 + 𝑞)𝑥2 + 48𝑝𝑞𝑥3 

  +8(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

2𝐷𝑥𝑄−2𝐽ℎ(𝑥, 𝑦) = 16(𝑝 + 𝑞)𝑥2 + 96𝑝𝑞𝑥3 

  +16(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

(𝐷𝑥 + 𝐷𝑦 + 

2𝐷𝑥𝑄−2𝐽)ℎ(𝑥, 𝑦) 
= 32(𝑝 + 𝑞)𝑥2 + 176𝑝𝑞𝑥3 

  +28(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

𝐵1[𝐵𝑃𝑝,𝑞] = 
(𝐷𝑥 + 𝐷𝑦

+ 2𝐷𝑥𝑄−2𝐽)[ℎ(𝑥, 𝑦)]𝑥=𝑦=1, 

𝐵1[𝐵𝑃𝑝,𝑞] = 400𝑝𝑞 − 52(𝑝 + 𝑞). 

 

FIGURE 4 Graphs of first K Banhatti index of 
𝐵𝑃𝑝,𝑞 

The second K Banhatti index  

𝐽(𝐷𝑥 + 𝐷𝑦)ℎ(𝑥, 𝑦) = 16(𝑝 + 𝑞)𝑥4 + 80𝑝𝑞𝑥5 

  +12(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥6, 

𝑄−2𝐽(𝐷𝑥

+ 𝐷𝑦)ℎ(𝑥, 𝑦) 
= 16(𝑝 + 𝑞)𝑥2 + 80𝑝𝑞𝑥3 

  +12(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

𝐷𝑥𝑄−2𝐽(𝐷𝑥

+ 𝐷𝑦)ℎ(𝑥, 𝑦) 
= 32(𝑝 + 𝑞)𝑥2 + 240𝑝𝑞𝑥3 

  +48(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

𝐵2[𝐵𝑃𝑝,𝑞] = 
𝐷𝑥𝑄−2𝐽(𝐷𝑥

+ 𝐷𝑦)[ℎ(𝑥, 𝑦)]𝑥=1, 

 = 624𝑝𝑞 − 112(𝑝 + 𝑞). 

 

FIGURE 5 Graphs of second K Banhatti index 
of 𝐵𝑃𝑝,𝑞 

The first K hyper Banhatti index  

𝐷𝑥
2ℎ(𝑥, 𝑦) = 

16(𝑝 + 𝑞)𝑥2𝑦2

+ 64𝑝𝑞𝑥2𝑦3 

  
+18(8𝑝𝑞 − 3𝑝

− 3𝑞)𝑥3𝑦3, 

𝐷𝑦
2ℎ(𝑥, 𝑦) = 

16(𝑝 + 𝑞)𝑥2𝑦2

+ 144𝑝𝑞𝑥2𝑦3 

  
+18(8𝑝𝑞 − 3𝑝

− 3𝑞)𝑥3𝑦3, 

(𝐷𝑥
2 + 𝐷𝑦

2)ℎ(𝑥, 𝑦) = 
32(𝑝 + 𝑞)𝑥2𝑦2

+ 208𝑝𝑞𝑥2𝑦3 

  
+36(8𝑝𝑞 − 3𝑝

− 3𝑞)𝑥3𝑦3, 

(𝐷𝑥
2

+ 𝐷𝑦
2)ℎ(𝑥, 𝑦)𝑥=𝑦=1 

= 496𝑝𝑞 − 76(𝑝 + 𝑞), 

𝐷𝑥
2𝑄−2𝐽ℎ(𝑥, 𝑦) = 16(𝑝 + 𝑞)𝑥2 + 144𝑝𝑞𝑥3 

  +32(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

2𝐷𝑥
2𝑄−2𝐽ℎ(𝑥, 𝑦) = 32(𝑝 + 𝑞)𝑥2 + 288𝑝𝑞𝑥3 

  +64(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

2𝐷𝑥
2𝑄−2𝐽ℎ(𝑥, 𝑦)𝑥=1 = 800𝑝𝑞 − 160(𝑝 + 𝑞), 

2𝐷𝑥𝑄−2𝐽(𝐷𝑥

+ 𝐷𝑦)ℎ(𝑥, 𝑦) 
= 64(𝑝 + 𝑞)𝑥2 + 480𝑝𝑞𝑥3 

  +96(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

2𝐷𝑥𝑄−2𝐽(𝐷𝑥

+ 𝐷𝑦)[ℎ(𝑥, 𝑦)]𝑥=1 
= 1248𝑝𝑞 − 224(𝑝 + 𝑞), 

𝐻𝐵1[𝐵𝑃𝑝,𝑞] = 
(𝐷𝑥

2 + 𝐷𝑦
2 + 2𝐷𝑥

2𝑄−2𝐽

+ 2𝐷𝑥𝑄−2 

  
𝐽(𝐷𝑥 +

𝐷𝑦))[ℎ(𝑥, 𝑦)]𝑥=𝑦=1, 

𝐻𝐵1[𝐵𝑃𝑝,𝑞] = 2544𝑝𝑞 − 460(𝑝 + 𝑞). 
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FIGURE 6 Graphs of first K hyper Banhatti 
index of 𝐵𝑃𝑝,𝑞 

The second K hyper Banhatti index  

𝐽(𝐷𝑥
2 + 𝐷𝑦

2)ℎ(𝑥, 𝑦) = 
32(𝑝 + 𝑞)𝑥4

+ 208𝑝𝑞𝑥5 

  +36(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥6, 

𝑄−2𝐽(𝐷𝑥
2

+ 𝐷𝑦
2)ℎ(𝑥, 𝑦) 

= 
32(𝑝 + 𝑞)𝑥2

+ 208𝑝𝑞𝑥3 

  +36(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

𝐷𝑥
2𝑄−2𝐽(𝐷𝑥

2

+ 𝐷𝑦
2)ℎ(𝑥, 𝑦) 

= 
128(𝑝 + 𝑞)𝑥2

+ 1872𝑝𝑞𝑥3 

  
+576(8𝑝𝑞 − 3𝑝

− 3𝑞)𝑥4, 

𝐻𝐵2[𝐵𝑃𝑝,𝑞] = 
𝐷𝑥

2𝑄−2𝐽(𝐷𝑥
2

+ 𝐷𝑦
2)[ℎ(𝑥, 𝑦)]𝑥=1, 

 = 6480 − 1600(𝑝 + 𝑞). 

   

 

FIGURE 7 Graphs of second K hyper Banhatti 
index of 𝐵𝑃𝑝,𝑞 

Modified first K Banhatti index  

𝐿𝑥ℎ(𝑥, 𝑦) = 4(𝑝 + 𝑞)𝑥4𝑦2 + 16𝑝𝑞𝑥4𝑦3 

  +2(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥6𝑦3, 

𝐿𝑦ℎ(𝑥, 𝑦) = 4(𝑝 + 𝑞)𝑥2𝑦4 + 16𝑝𝑞𝑥2𝑦6 

  +2(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥3𝑦6, 

(𝐿𝑥 + 𝐿𝑦)ℎ(𝑥, 𝑦) = 4(𝑝 + 𝑞)(𝑥4𝑦2 + 𝑥2𝑦4) 

  +16𝑝𝑞(𝑥4𝑦3 + 𝑥2𝑦6) 

  
+2(8𝑝𝑞 − 3𝑝 − 3𝑞)(𝑥6𝑦3

+ 𝑥3𝑦6), 

𝐽(𝐿𝑥

+ 𝐿𝑦)ℎ(𝑥, 𝑦) 
= 

8(𝑝 + 𝑞)𝑥6 + 16𝑝𝑞(𝑥7

+ 𝑥8) 

  +4(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥9, 

𝑄−2𝐽(𝐿𝑥

+ 𝐿𝑦)ℎ(𝑥, 𝑦) 
= 

8(𝑝 + 𝑞)𝑥4 + 16𝑝𝑞(𝑥5

+ 𝑥6) 

  +4(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥7, 

𝑆𝑥𝑄−2𝐽(𝐿𝑥

+ 𝐿𝑦)ℎ(𝑥, 𝑦) 
= 

2(𝑝 + 𝑞)𝑥4 + 16𝑝𝑞(
𝑥5

5

+
𝑥6

6
) 

  +
4

7
(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥7, 

 𝑚𝐵1[𝐵𝑃𝑝,𝑞] = 
𝑆𝑥𝑄−2𝐽(𝐿𝑥

+ 𝐿𝑦)[ℎ(𝑥, 𝑦)]𝑥=1, 

 𝑚𝐵1[𝐵𝑃𝑝,𝑞] = 
1096

105
𝑝𝑞 +

2

7
(𝑝 + 𝑞). 

 

FIGURE 8 Graphs of modified first K Banhatti 
index of 𝐵𝑃𝑝,𝑞 

Modified second K Banhatti index  

𝑆𝑥ℎ(𝑥, 𝑦) = 
2(𝑝 + 𝑞)𝑥2𝑦2

+ 2𝑝𝑞𝑥2𝑦3 

  
+

2

3
(8𝑝𝑞 − 3𝑝

− 3𝑞)𝑥3𝑦3, 

𝑆𝑦ℎ(𝑥, 𝑦) = 
2(𝑝 + 𝑞)𝑥2𝑦2

+
16

3
𝑝𝑞𝑥2𝑦3 

  
+

2

3
(8𝑝𝑞 − 3𝑝

− 3𝑞)𝑥3𝑦3, 

(𝑆𝑥 + 𝑆𝑦)ℎ(𝑥, 𝑦) = 
4(𝑝 + 𝑞)𝑥2𝑦2

+
40

3
𝑝𝑞𝑥2𝑦3 

  
+

4

3
(8𝑝𝑞 − 3𝑝

− 3𝑞)𝑥3𝑦3, 

𝐽(𝑆𝑥 + 𝑆𝑦)ℎ(𝑥, 𝑦) = 4(𝑝 + 𝑞)𝑥4 +
40

3
𝑝𝑞𝑥5, 

  +
4

3
(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥6 

𝑄−2𝐽(𝑆𝑥

+ 𝑆𝑦)ℎ(𝑥, 𝑦) 
= 4(𝑝 + 𝑞)𝑥2 +

40

3
𝑝𝑞𝑥3 

  +
4

3
(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

𝑆𝑥𝑄−2𝐽(𝑆𝑥

+ 𝑆𝑦)ℎ(𝑥, 𝑦) 
= 2(𝑝 + 𝑞)𝑥2 +

40

9
𝑝𝑞𝑥3 

  +
1

3
(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥4, 

 𝑚𝐵2[𝐵𝑃𝑝,𝑞] = 
𝑆𝑥𝑄−2𝐽(𝑆𝑥

+ 𝑆𝑦)[ℎ(𝑥, 𝑦)]𝑥=1, 

 𝑚𝐵2[𝐵𝑃𝑝,𝑞] = 64

9
𝑝𝑞 + (𝑝 + 𝑞). 
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FIGURE 9 Graphs of modified second K 
Banhatti index of 𝐵𝑃𝑝,𝑞 

Harmonic K Banhatti index  

2𝑆𝑥𝑄−2𝐽(𝐿𝑥

+ 𝐿𝑦)ℎ(𝑥, 𝑦) 
= 

4(𝑝 + 𝑞)𝑥4 + 32𝑝𝑞(
𝑥5

5

+
𝑥6

6
) 

  +
8

7
(8𝑝𝑞 − 3𝑝 − 3𝑞)𝑥7, 

𝐻𝑏[𝐵𝑃𝑝,𝑞] = 
2𝑆𝑥𝑄−2𝐽(𝐿𝑥

+ 𝐿𝑦)[𝑔(𝑥, 𝑦)]𝑥=1, 

 = 
2192

105
𝑝𝑞 +

4

7
(𝑝 + 𝑞). 

 

Figure 10 Graphs of Harmonic K Banhatti 
index of 𝐵𝑃𝑝,𝑞 

Conclusion 

𝑀(𝐵𝑃𝑝,𝑞; 𝑥, 𝑦) and some degree dependent 

topological indices were computed in the 

present article. These indices have valuable 

information for the benzene ring embedded 

in P-type surface in 2D network and are the 

best predictor about the physical, chemical 

and biological behavior of the chemical 

molecule. Results obtained were also 

presented graphically.  

Acknowledgments 

The authors would like to thank the 

reviewers for their helpful suggestions and 

comments. 

Orcid:  

Sabir Hussain: https://orcid.org/0000-0002-

2441-0077 

Farkhanda Afzal: https://orcid.org/0000-

0001-5396-7598 

Deeba Afzal: https://orcid.org/0000-0001-

5268-7260 

Mohammad Reza Farahani: 

https://orcid.org/0000-0003-2969-4280 

Murat Cancan: https://orcid.org/0000-0002-

8606-2274 

Süleyman Ediz: https://orcid.org/0000-0003-

0625-3634 

References  

[1] D. Afzal, S. Hussain, M. Aldemir, M. 

Farahani, F. Afzal, Eurasian Chem. Commun., 

2020, 2, 1117–1125. 

[2] F. Afzal, S. Hussain, D. Afzal, S. Hameed, 

Open Chem., 2020, 18, 1362 – 1369. 

[3] F. Afzal, S. Hussain, D. Afzal, S. Razaq,  J. 

Inf. Opt. Sci., 2020, 41, 1061–1076. 

[4] M. Cancan, D. Afzal, S. Hussain, A. 

Maqbool, F. Afzal, J. D. Math. Sci. and Cryp., 

2020, 23, 1157–1171. 

[5] M. Cancan, S. Ediz, H. Mutee-Ur-Rehman, 

D. Afzal, J. Inf. Opt. Sci., 2020, 41, 1117–1131. 

[6] E. Deutsch, S. Klavžar, Iran J. Math. Chem., 

2015, 6, 93–102. 

[7] D.H. Rouvray, Acta Pharm.  Jugosl., 1986, 

36, 239–252. 

[8] J.A. Ellis-Monaghan, C. Merino, In 

Structural Analysis of Complex Networks, 

Boston, Birkh𝑎̈user, 2010. 

[9] E. Estrada, D. Bonchev. Chapman and 

Hall/CRC, 2013. 

[10] S. Hosamani, D. Perigidad, S. Jamagoud, 

Y. Maled, S. Gavade, J. Stat. Appl. Prob., 2017, 

6, 361–371. 

[11] S.M. Kang, W. Nazeer, W. Gao, D. Afzal, 

S.N. Gillani, Open Chem., 2018, 16, 201–213. 

[12] A.J.M. Khalaf, S. Hussain, D. Afzal, F. Afzal, 

A. Maqbool, J. D. Math. Sci. and Cryp., 2020, 

23, 1217–1237. 

[13] S. Ramakrishnan, J. Senbagamalar, J.B. 

Babujee, IJCOA, 2013, 2, 68–74. 

[14] D.Y. Shin, S. Hussain, F. Afzal, C. Park, D. 

Afzal, M.R. Farahani, Front. Chem., 2021, 8, 

Article 613873, 6 pages. 

https://orcid.org/0000-0002-2441-0077
https://orcid.org/0000-0002-2441-0077
https://orcid.org/0000-0001-5396-7598
https://orcid.org/0000-0001-5396-7598
https://orcid.org/0000-0001-5268-7260
https://orcid.org/0000-0001-5268-7260
https://orcid.org/0000-0003-2969-4280
https://orcid.org/0000-0002-8606-2274
https://orcid.org/0000-0002-8606-2274
https://orcid.org/0000-0003-0625-3634
https://orcid.org/0000-0003-0625-3634


P a g e  | 186  Theoretical study of benzene ring embedded in …   
 

 

[15] N. Trinajstic, Chemical Graph Theory, 

New York: Routledge, 1992. 

[16] D.B. West, Introduction of Graph Theory, 

New Jersey: Prentice-Hall, 2001. 

[17] M. Cancan, S. Ediz, M.R. Farahani, 

Eurasian Chem. Commun., 2020, 2, 641-645. 

[18] A.Q. Baig, M. Naeem, W. Gao, J.B. Liu, 

Eurasian Chem. Commun., 2020, 2, 634-640. 

[19] F. Afzal, M.A. Razaq, D. Afzal, S. Hameed, 

Eurasian Chem. Commun., 2020, 2, 652-662.  

[20] M. Alaeiyan, C. Natarajan, G. 

Sathiamoorthy, M.R. Farahani, Eurasian Chem. 

Commun., 2020, 2, 646-651. 

[21] H. Yang, X. Zhang, J. D. Math. Sci. and 

Cryp., 2018, 21, 1495-1507. 

[22] M. Imran, S.A. Bokhary, S. Manzoor, M.K. 

Siddiqui, Eurasian Chem. Communm., 2020, 2, 

680-687. 

[23] Z. Ahmad, M. Naseem, M.K. Jamil, Sh. 

Wang, M.F. Nadeem, Eurasian Chem. 

Commun., 2020, 2, 712-721. 

[24] Z. Ahmad, M. Naseem, M.K. Jamil, M.K. 

Siddiqui, M.F. Nadeem, Eurasian Chem. 

Commun., 2020, 2, 663-671. 

[25] S.M. Kang, W. Nazeer, W. Gao, D. Afzal, 

S.N. Gillani, Open Chem., 2018, 16, 201-213.  

[26] M.R. Farahani, Acta Chim. Slov., 2012, 59, 

965-968. 

[27] Z. Shao, A.R Virk, M.S Javed, M.A Rehman, 

M.R. Farahani, Open Appl. Sci. Let., 2019, 2, 

01-11.  

[28] M.R. Farahani, World Appl. Sci. J., 2012, 

20, 1248-1251.  

[29] M.H.A. Siddiqui, M.R. Farahani, Open J. 

Math. Anal., 2017, 1, 45-60.  

[30] M.R. Farahani, Int. J. Theor.l Chem., 2013, 

1, 01-09. 

[31] M.R. Farahani, Chem. Phys. Res, J., 2013, 

6, 27-33. 

[32] M.R. Farahani, W. Gao, J. Chem. Pharma. 

Res., 2015, 7, 535-539. 

[33] M.R. Farahani, J. Chem. Acta, 2013, 2, 22-

25. 

[34] W. Gao, M.R. Farahani, J. Nanotech., 

2016, 2016, Article ID 3129561, 1-6.  

[35] H. Yang, A.Q. Baig, W. Khalid, M.R. 

Farahani, X. Zhang, J. Chem., 2019, Article ID 

7297253, 9 pages. 

 

How to cite this article: Sabir Hussain, 

Farkhanda Afzal, Deeba Afzal*, Mohammad 

Reza Farahani, Murat Cancan, Süleyman Ediz. 

Theoretical study of benzene ring embedded 

in P-type surface in 2d network using some 

new degree based topological indices via M-

polynomial. Eurasian Chemical 

Communications, 2021, 3(3), 180-186. Link: 

http://www.echemcom.com/article_127570.

html 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright   © 2021 by SPC (Sami Publishing Company)+ is an open access article distributed 

under the Creative Commons Attribution License, which permits unrestricted use, 

distribution, and reproduction in any medium, provided the original work is properly cited. 

 

https://www.tandfonline.com/author/Yang%2C+Hong
https://www.tandfonline.com/author/Zhang%2C+Xiujun
https://www.tandfonline.com/toc/tdmc20/current
https://www.tandfonline.com/toc/tdmc20/current
http://www.echemcom.com/article_127570.html
http://www.echemcom.com/article_127570.html

