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Abstract: 
Chemical compounds, characteristics, and molecular structures are inevitably connected. 

Topological indices are numerical values connected with chemical molecular graphs that contribute to 

understanding a chemical compounds physical qualities, chemical reactivity, and biological activity. In this 

study, we have obtained some topological properties of the first dominating David derived (DDD) networks 

and computed several K-Banhatti polynomials of the first type of DDD. 
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Introduction: 
Suppose that 𝐺 = (𝑉, 𝐸) is a finite, simple, 

connected graph 1,2. A chemical compound is 

represented by a simple graph called a molecular 

graph in chemical graph theory, which is a branch 

of graph theory, with the vertices representing the 

complex atoms and the edges representing the 

atomic bonds. If a graph contains at least one 

connection between its vertices, it is referred to be 

connected. A network is a graph with no loops or 

multiple edges. More information can be found in 

book 3. Another emerging field is chem-informatics, 

which improves the predictions of biological 

activities using the structure property and 

quantitative structure-activity relationships. If 

emphasized chemicals are used in these studies, 

topological indices and physicochemical properties 

are used to predict bioactivity 4,5. A topological 

index is a number that describes a topological 

graph. This index was studied by both 

Mathematicians and chemists 6. Discusses how to 

construct 7 an 𝑚 dimensional David derived and 

DDD.  

In 8 V. R. Kulli introduced the Ist & IInd  K Banhatti 

indices,  

𝐵1(𝐺) = ∑ |𝐸𝑢𝑒|[𝑑𝐺(𝑢) +𝑢𝑒

𝑑𝐺(𝑒)]               𝐵2(𝐺) = ∑ |𝐸𝑢𝑒|[𝑑𝐺(𝑢) ∗ 𝑑𝐺(𝑒)]𝑢𝑒   
The Ist   & IInd K Banhatti Polynomials are defined 

as follows using K Banhatti indices: 

𝐵1(𝐺, 𝑥, 𝑦) =
∑ |𝐸𝑢𝑒|  𝑥[𝑑𝐺(𝑢)+𝑑𝐺(𝑒)]

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 𝑦[𝑑𝐺(𝑣)+𝑑𝐺(𝑒)]    

𝐵2(𝐺, 𝑥, 𝑦) =
∑ |𝐸𝑢𝑒| 𝑥[𝑑𝐺(𝑢)∗𝑑𝐺(𝑒)]

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

𝑦[𝑑𝐺(𝑣)∗𝑑𝐺(𝑒)]  

The Ist & IInd  K hyper Banhatti indices 9 are defined 

as 

𝐻𝐵1(𝐺) = ∑ |𝐸𝑢𝑒| [𝑑𝐺(𝑢) + 𝑑𝐺(𝑒)]2
𝑢𝑒           

𝐻𝐵2(𝐺) = ∑ |𝐸𝑢𝑒|[𝑑𝐺(𝑢) ∗ 𝑑𝐺(𝑒)]2 𝑢𝑒  
The Ist & IInd  Banhatti polynomials of a graph can 

be calculated using the K hyper Banhatti indices as 

follows: 

𝐻𝐵1(𝐺, 𝑥, 𝑦)

= ∑ |𝐸𝑢𝑒|  𝑥 [𝑑𝐺(𝑢)+𝑑𝐺(𝑒)]2

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 𝑦[𝑑𝐺(𝑣)+𝑑𝐺(𝑒)]2
 

𝐻𝐵2(𝐺, 𝑥, 𝑦)

= ∑ |𝐸𝑢𝑒|𝑥 [𝑑𝐺(𝑢)∗𝑑𝐺(𝑒)]2

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 𝑦[𝑑𝐺(𝑣)∗𝑑𝐺(𝑒)]2
 

In 10, V. R. Kulli introduced the modified first and 

second Banhatti indices,  

  
𝑀 𝐵1(𝐺) = ∑|𝐸𝑢𝑒|  

1

𝑑𝐺(𝑢) + 𝑑𝐺(𝑒)
𝑢𝑒

 

  
𝑀 𝐵2(𝐺) = ∑|𝐸𝑢𝑒| 

1

𝑑𝐺(𝑢) ∗ 𝑑𝐺(𝑒)
𝑢𝑒
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The modified Ist & IInd  K Banhatti polynomials are 

defined as follows: 

  
𝑀 𝐵1(𝐺, 𝑥, 𝑦)

= ∑ |𝐸𝑢𝑒| 𝑥 
1

𝑑𝐺(𝑢)+𝑑𝐺(𝑒) 𝑦
1

𝑑𝐺(𝑣)+𝑑𝐺(𝑒)

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 

  
𝑀 𝐵2(𝐺) = ∑ |𝐸𝑢𝑒| 𝑥

1
𝑑𝐺(𝑢)∗𝑑𝐺(𝑒) 𝑦

1
𝑑𝐺(𝑣)∗𝑑𝐺(𝑒)

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 

The sum and product connectivity Banhatti indices 
11 are calculated using the following formulas: 

𝑆𝐵(𝐺) = ∑|𝐸𝑢𝑒| 
1

√𝑑𝐺(𝑢) + 𝑑𝐺(𝑒)
𝑢𝑒

 

𝑃𝐵(𝐺) = ∑|𝐸𝑢𝑒|  
1

√𝑑𝐺(𝑢) ∗ 𝑑𝐺(𝑒)
𝑢𝑒

 

The sum and product connectivity Banhatti 

polynomials of  𝐺 are defined as: 

𝑆𝐵(𝐺, 𝑥, 𝑦)

= ∑ |𝐸𝑢𝑒|  𝑥

1

√𝑑𝐺(𝑢)+𝑑𝐺(𝑒) 𝑦

1

√𝑑𝐺(𝑣)+𝑑𝐺(𝑒)

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 

 𝑃𝐵(𝐺, 𝑥, 𝑦)

= ∑ |𝐸𝑢𝑒|  𝑥

1

√𝑑𝐺(𝑢)∗𝑑𝐺(𝑒) 𝑦

1

√𝑑𝐺(𝑣)∗𝑑𝐺(𝑒)

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 

The graph 𝐺 is generally first and second K 

Banhatti indices 12 as: 

𝐵1
𝑎(𝐺) = ∑|𝐸𝑢𝑒|[𝑑𝐺(𝑢) + 𝑑𝐺(𝑒)]𝑎 

𝑢𝑒

 

𝐵2
𝑎(𝐺) = ∑|𝐸𝑢𝑒|[𝑑𝐺(𝑢) ∗ 𝑑𝐺(𝑒)]𝑎 

𝑢𝑒

 

The general  Ist  & IInd  K Banhatti polynomials of a 

graph 𝐺 using general first and second K Banhatti 

indices  as: 

𝐵1
𝑎(𝐺, 𝑥, 𝑦)

= ∑ |𝐸𝑢𝑒| 𝑥[𝑑𝐺(𝑢)+𝑑𝐺(𝑒)]𝑎
 𝑦[𝑑𝐺(𝑣)+𝑑𝐺(𝑒)]𝑎

 
𝑢𝑒

𝑑(𝑢)≤𝑑(𝑣)

 

𝐵2
𝑎(𝐺, 𝑥, 𝑦) =

∑ |𝐸𝑢𝑒|  𝑥[𝑑𝐺(𝑢)∗𝑑𝐺(𝑒)]𝑎
 𝑦[𝑑𝐺(𝑣)∗𝑑𝐺(𝑒)]𝑎

 𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 

where 𝑎 is a real number. 

The 𝐹 − 𝐾 Banhatti index of  𝐺 is defined as 

follows:  

𝐹𝐵(𝐺) = ∑|𝐸𝑢𝑒| [𝑑𝐺(𝑢)2 + 𝑑𝐺(𝑒)2]

𝑢𝑒

 

Using the 𝐹 − 𝐾 Banhatti index, we define the 𝐹 −
𝐾  Banhatti polynomial of  𝐺, as: 

𝐹𝐵(𝐺, 𝑥, 𝑦)

= ∑ |𝐸𝑢𝑒|  𝑥[𝑑𝐺(𝑢)2+𝑑𝐺(𝑒)2] 𝑦[𝑑𝐺(𝑣)2+𝑑𝐺(𝑒)2]

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 

A graph 𝐺 is harmonic K Banhatti index 13  is 

defined as: 

𝐻𝑏(𝐺) = ∑|𝐸𝑢𝑒| 
2

𝑑𝐺(𝑢) + 𝑑𝐺(𝑒)
𝑢𝑒

 

The harmonic K Banhatti polynomial of a graph 𝐺 

is defined as: 

𝐻𝑏(𝐺, 𝑥, 𝑦)

= ∑ |𝐸𝑢𝑒|  𝑥
2

𝑑𝐺(𝑢)+𝑑𝐺(𝑒)

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 𝑦
2

𝑑𝐺(𝑣)+𝑑𝐺(𝑒) 

The symmetric division K Banhatti index 13  of  𝐺 is 

defined as: 

𝑆𝐷𝐵(𝐺) = ∑|𝐸𝑢𝑒|  [
𝑑𝐺(𝑢)

𝑑𝐺(𝑒)
+

𝑑𝐺(𝑒)

𝑑𝐺(𝑢)
]

𝑢𝑒

 

The symmetric division K Banhatti polynomial of  

𝐺 is defined as: 

𝑆𝐷𝐵(𝐺, 𝑥, 𝑦)

= ∑ |𝐸𝑢𝑒| 𝑥
[
𝑑𝐺(𝑢)
𝑑𝐺(𝑒)

+
𝑑𝐺(𝑒)
𝑑𝐺(𝑢)

]
 𝑦

[
𝑑𝐺(𝑣)
𝑑𝐺(𝑒)

+
𝑑𝐺(𝑒)
𝑑𝐺(𝑣)

]

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 

The inverse sum index K Banhatti index 14 of a 

graph 𝐺 as 

𝐼𝑆𝐵(𝐺) = ∑|𝐸𝑢𝑒| [
𝑑𝐺(𝑢)𝑑𝐺(𝑒)

𝑑𝐺(𝑢) + 𝑑𝐺(𝑒)
] 

𝑢𝑒

 

The inverse sum K Banhatti polynomial of a graph 

𝐺 as: 

𝐼𝑆𝐵(𝐺, 𝑥, 𝑦)

= ∑ |𝐸𝑢𝑒| 𝑥
[

𝑑𝐺(𝑢)𝑑𝐺(𝑒)
𝑑𝐺(𝑢)+𝑑𝐺(𝑒)

]
 𝑦

[
𝑑𝐺(𝑣)𝑑𝐺(𝑒)

𝑑𝐺(𝑣)+𝑑𝐺(𝑒)
]

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 

Result and Discussion 
In this section, the topological properties of 

the first dominating David derived (DDD) 

Networks are determined, and several K-Banhatti 

polynomials of the first type of DDD have been 

computed (as shown in Fig.1). 

First type of DDD Network 

Consider the 𝑚 dimensional David's star network. 

Add a new vertex to each edge and divide it into 

two parts. The David-derived network 𝐷𝐷(𝑚)of 

dimension 𝑚 will be obtained. 

 
Figure 1. Domination David Derived network of 

the first type 
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𝐷1(𝑚), obtains the DDD network of the first type 

of dimension 𝑚 by connecting vertices of degree 2 

of 𝐷𝐷𝐷(𝑚) with an edge that is not in the 

boundary. 

The edge set of 𝐺 in 𝐺 = 𝐷1(𝑚) can be divided into 

six partitions based on the degree of end vertices of 

each edge, as shown in Table 1. 

 

 
Table 1. Edge degree partition of  𝑮   

𝒅𝑮(𝒖), 𝒅𝑮(𝒗); 
𝑒 = 𝑢𝑣 ∈ 𝐸(𝐺) 

 

(2,2) 

 

(2,3) 

 

(2,4) 

 

(3,3) 

 

(3,4) 

 

(4,4) 

No of edges 4𝑚 4𝑚 − 4 28𝑚 − 16 9𝑚2 − 13𝑚 + 24 36𝑚2 − 56𝑚 + 24 36𝑚2 − 56𝑚 + 20 

𝑑𝐺(𝑒) =  𝒅𝑮(𝒖) 

+𝒅𝑮(𝒗) − 𝟐 

   2     3      4           4            5           6 

 
Compute the generalized first K Banhatti 

polynomial of a DDD network using the following 

theorem. 

Theorem 1: 

If 𝐺 = 𝐷1(𝑛) is the DDD network, then  

𝐵1
 𝑎(𝐺, 𝑥, 𝑦)= 4𝑚 𝑥4 𝑎  𝑦4 𝑎

+ (4𝑚 − 4) 𝑥5 𝑎  𝑦6 𝑎
+

 (28𝑚 − 16) 𝑥6 𝑎  𝑦8 𝑎   + (9𝑚2 − 13𝑚 + 24)  

                        𝑥7 𝑎
 𝑦7 𝑎 + (36𝑚2 − 56𝑚 +

24) 𝑥8 𝑎  𝑦9 𝑎 +  (36𝑚2 − 56𝑚 + 20) 𝑥10 𝑎  𝑦10 𝑎 
Proof: In aforesaid Table 1.  

𝐵1
 𝑎(𝐺, 𝑥, 𝑦)

= ∑ 𝐸𝑢𝑒 𝑥[𝑑𝐺(𝑢)+𝑑𝐺(𝑒)] 𝑎
 𝑦[𝑑𝐺(𝑣)+𝑑𝐺(𝑒)] 𝑎

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 

       = 4𝑚 𝑥(2+2) 𝑎
 𝑦(2+2) 𝑎

 +

 (4𝑚 − 4) 𝑥(2+3) 𝑎
 𝑦(3+3) 𝑎

+

(28𝑚 − 16)𝑥(2+4) 𝑎
 𝑦(4+4) 𝑎

 

            +(9𝑚2 − 13𝑚 +

24) 𝑥(3+4) 𝑎
 𝑦(3+4) 𝑎

+  (36𝑚2 − 56𝑚 +

24)𝑥(3+5) 𝑎
 𝑦(4+5) 𝑎

                                          

            +(36𝑚2 − 56𝑚 +

20)𝑥(4+6) 𝑎
 𝑦(4+6) 𝑎

 

       = 4𝑚 𝑥(4) 𝑎
 𝑦(4) 𝑎

 +  (4𝑚 −

4) 𝑥(5) 𝑎
 𝑦(6) 𝑎

+ (28𝑚 − 16)𝑥(6) 𝑎
 𝑦(8) 𝑎

 

            +(9𝑚2 − 13𝑚 + 24)𝑥(7) 𝑎
 𝑦(7) 𝑎

+

 (36𝑚2 − 56𝑚 + 24)𝑥(8) 𝑎
 𝑦(9) 𝑎

 

             +(36𝑚2 − 56𝑚 +

20)𝑥(10) 𝑎
 𝑦(10) 𝑎

 
The following are the results of Theorem 1. 

 

 

 

Result 1: 

The first K Banhatti polynomial 𝐷1(𝑚) is (as 

shown in Fig.2)  

𝐵1(𝐺, 𝑥, 𝑦) = 4𝑚 𝑥4 𝑦4 + (4𝑚 − 4) 𝑥5 𝑦6

+  (28𝑚 − 16) 𝑥6 𝑦8   

+ (9𝑚2 − 13𝑚 + 24) 𝑥7 𝑦7

+ (36𝑚2 − 56𝑚 + 24) 𝑥8 𝑦9

+  (36𝑚2 − 56𝑚 + 20) 𝑥10 𝑦10 

 
Figure 2. The first K Banhatti polynomial of 

Domination David Derived Network 

 

Result 2:  

The first hyper K Banhatti polynomial 𝐷1(𝑚) is (as 

shown in Fig.3) 

𝐻𝐵1(𝐺, 𝑥, 𝑦) = 4𝑚 𝑥16 𝑦16 + (4𝑚 − 4) 𝑥25 𝑦36

+  (28𝑚 − 16) 𝑥36 𝑦64 

                          +(9𝑚2 − 13𝑚 + 24)𝑥49 𝑦49 +
(36𝑚2 − 56𝑚 + 24) 𝑥64 𝑦81 

                          +(36𝑚2 − 56𝑚 + 20) 𝑥100 𝑦100 

 
Figure 3. The first hyper K Banhatti polynomial 

of Domination David Derived Network 

Result 3: 

The Modified K Banhatti polynomial 𝐷1(𝑚) is (as 

shown in Fig.4) 
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𝑀 𝐵1(𝐺, 𝑥, 𝑦) = 4𝑚 𝑥

1
4 𝑦

1
4  +  (4𝑚 − 4) 𝑥

1
5 𝑦

1
6

+  (28𝑚 − 16)𝑥
1
6 𝑦

1
8  

+ (9𝑚2 − 13𝑚 + 24)𝑥
1
7 𝑦

1
7 

     +(36𝑚2 − 56𝑚 + 24)𝑥
1

8 𝑦
1

9 +

(36𝑚2 − 56𝑚 + 20)𝑥
1

10 𝑦
1

10 

 
Figure 4. The First modified K Banhatti 

polynomial of Domination David Derived 

Network 

Result 4: 

The K Banhatti polynomial sum connectivity 

𝐷1(𝑚) is (as shown in Fig.5) 

𝑆𝐵(𝐺, 𝑥, 𝑦) = 4𝑚 𝑥
1

2 𝑦
1

2  + (4𝑚 − 4) 𝑥
1

√5 𝑦
1

√6 +

 (28𝑚 − 16)𝑥
1

√6 𝑦
1

√8  + (9𝑚2 − 13𝑚 + 24)𝑥
1

√7 𝑦
1

√7

               +(36𝑚2 − 56𝑚 + 24)𝑥
1

√8 𝑦
1

3 +

(36𝑚2 − 56𝑚 + 20)𝑥
1

√10 𝑦
1

√10 

 
Figure 5. The First sum connectivity K Banhatti 

polynomial of Domination David Derived 

Network 

Theorem 2: 

 If  𝐺 is the DDD network, then  

𝐵2
 𝑎(𝐺, 𝑥, 𝑦) = 4𝑚 𝑥(4) 𝑎

 𝑦(4) 𝑎
 

+  (4𝑚 − 4) 𝑥(6) 𝑎
 𝑦(9) 𝑎

+ (28𝑚 − 16)𝑥(8) 𝑎
 𝑦(16) 𝑎

 

                                  + (9𝑚2 − 13𝑚 +

24) 𝑥(12) 𝑎
 𝑦(12) 𝑎

+  (36𝑚2 − 56𝑚 +

24)𝑥(15) 𝑎
 𝑦(20) 𝑎

 

                                  + (36𝑚2 − 56𝑚 +

20)𝑥(24) 𝑎
 𝑦(24) 𝑎

                               
Proof:  In aforesaid Table 1.  

𝐵2
 𝑎(𝐺, 𝑥, 𝑦)

= ∑ 𝐸𝑢𝑒 𝑥[𝑑𝐺(𝑢) ∗ 𝑑𝐺(𝑒)] 𝑎
 𝑦[𝑑𝐺(𝑣) ∗ 𝑑𝐺(𝑒)] 𝑎

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 

       = 4𝑚 𝑥(2∗2) 𝑎
 𝑦(2∗2) 𝑎

 + (4𝑚 −

4) 𝑥(2∗3) 𝑎
 𝑦(3∗3) 𝑎

+ (28𝑚 −

16)𝑥(2∗4) 𝑎
 𝑦(4∗4) 𝑎

 

+(9𝑚2 − 13𝑚 + 24)𝑥(3∗4) 𝑎
 𝑦(3∗4) 𝑎

+  (36𝑚2 − 56𝑚

+ 24)𝑥(3∗5) 𝑎
 𝑦(4∗5) 𝑎

 

             +(36𝑚2 − 56𝑚 +

20)𝑥(4∗6) 𝑎
 𝑦(4∗6) 𝑎

 

       = 4𝑚 𝑥(4) 𝑎
 𝑦(4) 𝑎

 +  (4𝑚 −

4) 𝑥(6) 𝑎
 𝑦(9) 𝑎

+ (28𝑚 − 16)𝑥(8) 𝑎
 𝑦(16) 𝑎

 

                          +  (9𝑚2 − 13𝑚 +

24) 𝑥(12) 𝑎
 𝑦(12) 𝑎

+  (36𝑚2 − 56𝑚 +

24)𝑥(15) 𝑎
 𝑦(20) 𝑎

+                                (36𝑚2 −

56𝑚 + 20)𝑥(24) 𝑎
 𝑦(24) 𝑎

 
The following are the results of Theorem 2. 

Result 5: 

The second K Banhatti polynomial 𝐷1(𝑚) is (as 

shown in Fig.6)  

𝐵2(𝐺, 𝑥, 𝑦) = 4𝑚 𝑥4 𝑦4 + (4𝑚 − 4) 𝑥6 𝑦9

+  (28𝑚 − 16) 𝑥8 𝑦16

+ (9𝑚2 − 13𝑚 + 24) 𝑥12 𝑦12 +  
                   (36𝑚2 − 56𝑚 + 24) 𝑥15 𝑦20 +

 (36𝑚2 − 56𝑚 + 20) 𝑥24 𝑦24 

 
Figure 6. The second K Banhatti polynomial of 

Domination David Derived Network 

Result 6: 

The second hyper K Banhatti polynomial 𝐷1(𝑚) is 

(as shown in Fig.7) 

𝐻𝐵2(𝐺, 𝑥, 𝑦) = 4𝑚 𝑥16 𝑦16 + (4𝑚 − 4) 𝑥36 𝑦81

+  (28𝑚 − 16) 𝑥64 𝑦256   
+ (9𝑚2 − 13𝑚 + 24) 𝑥144 𝑦144

+ (36𝑚2 − 56𝑚 + 24) 𝑥225 𝑦400 

                          + (36𝑚2 − 56𝑚 + 20) 𝑥576 𝑦576 
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Figure 7. The second hyper K Banhatti 

polynomial of Domination David Derived 

Network 

Result 7: 

The modified K Banhatti polynomial 𝐷1(𝑚) is (as 

shown in Fig.8) 

  
𝑀 𝐵2(𝐺, 𝑥, 𝑦) = 4𝑚 𝑥

1
4 𝑦

1
4  +  (4𝑚 − 4) 𝑥

1
6 𝑦

1
9

+  (28𝑚 − 16)𝑥
1
8 𝑦

1
16  

+ (9𝑚2 − 13𝑚 + 24)𝑥
1

12 𝑦
1

12 

  +(36𝑚2 − 56𝑚 + 24)𝑥
1

15 𝑦
1

20 +

(36𝑚2 − 56𝑚 + 20)𝑥
1

24 𝑦
1

24 

 
Figure 8. The modified K Banhatti polynomial of 

Domination David Derived Network 

Result 8: 

The Product connectivity K Banhatti polynomial 

𝐷1(𝑚) is (as shown in Fig.9) 

𝑃 𝐵(𝐺, 𝑥, 𝑦) = 4𝑚 𝑥
1

2 𝑦
1

2  +  (4𝑚 − 4) 𝑥
1

√6 𝑦
1

3 +

 (28𝑚 − 16)𝑥
1

√8 𝑦
1

4  + (9𝑚2 − 13𝑚 +

24)𝑥
1

√12 𝑦
1

√12                                       

                             +(36𝑚2 − 56𝑚 + 24)𝑥
1

√15 𝑦
1

√20 +

(36𝑚2 − 56𝑚 + 20)𝑥
1

√24 𝑦
1

√24 

 
Figure 9. The Product connectivity K Banhatti 

polynomial Domination David Derived Network 

Theorem 3: 

Let  𝐺 = 𝐷1(𝑚) is the DDD network,  then  

𝐹𝐵(𝐺, 𝑥, 𝑦) = 4𝑚 𝑥8 𝑦8  +  (4𝑚 − 4) 𝑥13 𝑦18

+ (28𝑚 − 16)𝑥20 𝑦32

+ (9𝑚2 − 13𝑚 + 24)𝑥25 𝑦25 

                       + (36𝑚2 − 56𝑚 + 24)𝑥34 𝑦41 +
(36𝑚2 − 56𝑚 + 20)𝑥52 𝑦52 
 

Proof: Using Table 1.  

 

𝐹𝐵(𝐺, 𝑥, 𝑦)

= ∑ 𝐸𝑢𝑒 𝑥𝑑𝐺(𝑢)2+𝑑𝐺(𝑒)2
 𝑦𝑑𝐺(𝑣)2+𝑑𝐺(𝑒)2

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 

       = 4𝑚 𝑥22+22
 𝑦22+22

 +  (4𝑚 −

4) 𝑥22+32
 𝑦32+32

+ (28𝑚 −

16)𝑥22+42
 𝑦42+42

 

           + (9𝑚2 − 13𝑚 +

24) 𝑥32+42
 𝑦32+42

+  (36𝑚2 − 56𝑚 +

24)𝑥32+52
 𝑦42+52

 

    +(36𝑚2 − 56𝑚 + 20)𝑥42+62
 𝑦42+62

                       

      = 4𝑚 𝑥8 𝑦8  +  (4𝑚 − 4) 𝑥13 𝑦18 +
(28𝑚 − 16)𝑥20 𝑦32 + (9𝑚2 − 13𝑚 +
 24)𝑥25 𝑦25 + (36𝑚2 − 56𝑚 +
24)𝑥34 𝑦41 + (36𝑚2 − 56𝑚 +
20)𝑥52 𝑦52   (as shown in Fig.10). 

 
Figure 10: The F-K Banhatti polynomial 

Domination David Derived Network 
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Theorem 4: 

Let  𝐺 = 𝐷1(𝑚) is the DDD network, then: 

𝐻𝑏(𝐺, 𝑥, 𝑦) = 4𝑚𝑥
1

2 𝑦
1

2  +  (4𝑚 − 4) 𝑥
2

5 𝑦
1

3 +

(28𝑚 − 16)𝑥
1

3 𝑦
1

4 + (9𝑚2 − 13𝑚 + 24) 𝑥
2

7 𝑦
2

7     

                        + (36𝑚2 − 56𝑚 + 24)𝑥
1

4 𝑦
2

9 +

(36𝑚2 − 56𝑚 + 20)𝑥
1

5 𝑦
1

5 
 

Proof: In aforesaid Table 1.  

𝐻𝑏(𝐺, 𝑥, 𝑦)

= ∑ 𝐸𝑢𝑒 𝑥
2

𝑑𝐺(𝑢)+𝑑𝐺(𝑒)

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 𝑦
2

𝑑𝐺(𝑣)+𝑑𝐺(𝑒) 

                   = 4𝑚 𝑥
2

2+2 𝑦
2

2+2  +  (4𝑚 −

4) 𝑥
2

2+3 𝑦
2

3+3 + (28𝑚 − 16)𝑥
2

2+4 𝑦
2

4+4 

                        +(9𝑚2 − 13𝑚 + 24)𝑥
2

3+4 𝑦
2

3+4 +

 (36𝑚2 − 56𝑚 + 24)𝑥
2

3+5 𝑦
2

4+5 

                        +(36𝑚2 − 56𝑚 + 20)𝑥
2

4+6 𝑦
2

4+6  

                   = 4𝑚 𝑥
1

2 𝑦
1

2  +  (4𝑚 − 4) 𝑥
2

5 𝑦
1

3 +

(28𝑚 − 16)𝑥
1

3 𝑦
1

4 + (9𝑚2 − 13𝑚 + 24) 𝑥
2

7 𝑦
2

7 

                    + (36𝑚2 − 56𝑚 + 24)𝑥
1

4 𝑦
2

9 +

(36𝑚2 − 56𝑚 + 20)𝑥
1

5 𝑦
1

5      (as shown in Fig.11) 

 
Figure 11. The Harmonic K Banhatti polynomial 

Domination David Derived Network  

 

Theorem 5:  

Let  𝐺 = 𝐷1(𝑚) is the DDD network, then: 

𝑆𝐷𝐵(𝐺, 𝑥, 𝑦) = 4𝑚 𝑥2 𝑦2   + (4𝑚 − 4) 𝑥
13
6  𝑦2

+ (28𝑚 − 16)𝑥
5
2 𝑦2

+ (9𝑚2 − 13𝑚 + 24)𝑥
25
12 𝑦

25
12  

                           + (36𝑚2 − 56𝑚 + 24)𝑥
34

15 𝑦
41

20 +

(36𝑚2 − 56𝑚 + 20)𝑥
52

24 𝑦
52

24 
Proof: In aforesaid Table 1.  

𝑆𝐷𝐵(𝐺, 𝑥, 𝑦)

= ∑ 𝐸𝑢𝑒  𝑥
𝑑𝐺(𝑢)
𝑑𝐺(𝑒)

+
𝑑𝐺(𝑒)
𝑑𝐺(𝑢) 𝑦

𝑑𝐺(𝑣)
𝑑𝐺(𝑒)

+
𝑑𝐺(𝑒)
𝑑𝐺(𝑣)

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 

         = 4𝑚 𝑥
2

2
+

2

2 𝑦
2

2
+

2

2   + (4𝑚 −

4) 𝑥
2

3
+

3

2 𝑦
3

3
+

3

3 + (28𝑚 − 16)𝑥
2

4
+

4

2 𝑦
4

4
+

4

4 

+(9𝑚2 − 13𝑚 + 24)𝑥
3
4

+
4
3 𝑦

3
4

+
4
3

+  (36𝑚2 − 56𝑚 + 24)𝑥
3
5

+
5
3 𝑦

4
5

+
5
4 

              +(36𝑚2 − 56𝑚 + 20)𝑥
4

6
+

6

4 𝑦
4

6
+

6

4  

                      = 4𝑚 𝑥2 𝑦2   + (4𝑚 − 4) 𝑥
13

6  𝑦2 +

(28𝑚 − 16)𝑥
5

2 𝑦2 + (9𝑚2 − 13𝑚 + 24) 𝑥
25

12 𝑦
25

12 

                           + (36𝑚2 − 56𝑚 + 24)𝑥
34

15 𝑦
41

20 +

(36𝑚2 − 56𝑚 + 20)𝑥
52

24 𝑦
52

24  (as shown in Fig.12) 

 
Figure 12. The symmetric division K Banhatti 

polynomial Domination David Derived Network 

Theorem 6: 

Let  𝐺 = 𝐷1(𝑚) is the DDD network, then: 

𝐼𝑆𝐵(𝐺, 𝑥, 𝑦) = 4𝑚 𝑥 𝑦  +  (4𝑚 − 4) 𝑥
6
5 𝑦

3
2

+ (28𝑚 − 16)𝑥
4
3 𝑦2

+ (9𝑚2 − 13𝑚 + 24)𝑥
12
7  𝑦

12
7   

                       + (36𝑚2 − 56𝑚 + 24)𝑥
15

8  𝑦
20

9 +

(36𝑚2 − 56𝑚 + 20)𝑥
12

5  𝑦
12

5  
Proof: Using Table 1. and definition.   

𝐼𝑆𝐵(𝐺, 𝑥, 𝑦)

= ∑ 𝐸𝑢𝑒 𝑥
𝑑𝐺(𝑢) ∗ 𝑑𝐺(𝑒)
𝑑𝐺(𝑒)+𝑑𝐺(𝑢)  𝑦

𝑑𝐺(𝑣)∗𝑑𝐺(𝑒)
𝑑𝐺(𝑒)+𝑑𝐺(𝑣)

𝑢𝑒
𝑑(𝑢)≤𝑑(𝑣)

 

                     = 4𝑚 𝑥
2∗2

2+2 𝑦
2∗2

2+2   +  (4𝑚 −

4) 𝑥
2∗3

2+3 𝑦
3∗3

3+3 + (28𝑚 − 16)𝑥
2∗4

2+4 𝑦
4∗4

4+4 

                         +(9𝑚2 − 13𝑚 + 24) 𝑥
3∗4

3+4 𝑦
3∗4

3+4 +

(36𝑚2 − 56𝑚 + 24)𝑥
3∗5

3+5 𝑦
4∗5

4+5  

                         +(36𝑚2 − 56𝑚 + 20)𝑥
4∗6

4+6 𝑦
4∗6

4+6  

                     = 4𝑚 𝑥 𝑦  +  (4𝑚 − 4) 𝑥
6

5 𝑦
3

2 +

(28𝑚 − 16)𝑥
4

3 𝑦2 + (9𝑚2 − 13𝑚 + 24)𝑥
12

7  𝑦
12

7   
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                         + (36𝑚2 − 56𝑚 + 24)𝑥
15

8  𝑦
20

9 +

(36𝑚2 − 56𝑚 + 20)𝑥
12

5  𝑦
12

5 .   (as shown in Fig.13) 

 
Figure 13. The inverse sum index K Banhatti 

polynomial Domination David Derived Network 

 

Conclusion: 
In this paper, the K-Banhatti Polynomials 

of the first type of David Derived Networks have 

extended and computed the first type of DDD 

network through topological indices. We plot the 

results in K-Banhatti indices and several K-Banhatti 

polynomials and their respective 3-D graphs. 
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 مهيمنةالديفيد الأولى  مشتقة بانهتي لشبكاتمتعددات حدود بعض 
 

 5ر. مورالي    2فيجايا شاندرا كومار يو    1أنجانيولو ميكالا 

 
 حيدر أباد ، تيلانجانا ، الهند. (،لمؤسسات جورو ناناك )مستقل الكلية التقنية الجمعة الرياضيات،قسم  3
 ، بنغالورو ، كارناتاكا ، الهند. ريفاجامعة  (،العلوم التطبيقية )الرياضيات كلية 0
 الهند. كارناتاكا، بنغالورو، للتكنولوجيا،معهد الدكتور أمبيدكار  الرياضيات،قسم  1

 

  الخلاصة:
بولوجية هي عبارة عن قيم عددية تالجزيئية إرتباطا حتمياً. إن المؤشرات الترتبط المركبات الكيميائية والخصائص والتراكيب   

لبيولوجي. في مرتبطة بالرسوم البيانية الجزيئية الكيميائية التي تساهم في فهم الصفات الفيزيائية للمركب الكيميائي والتفاعل الكيميائي والنشاط ا

-K متعددات حدود, وحساب العديد من مالمهيمنة الأولى مشتقة ديفيد لشبكات بولوجيةلتا واصبعض الختم الحصول على  الدراسة،هذه 

Banhatti  المهيمنة ديفيد الأولى مشتقة من النوع الأول من شبكات. 

 

 –الحدود كي  التوافقية، متعددة بنهاتي - كي بنهاتي، مؤشرات كي-، مؤشرات افالمهيمنة الأولى مشتقة ديفيدشبكات  الكلمات المفتاحية:

 بنهاتيكي  متماثلة بنهاتي، مؤشرات القسمةمؤشرات كي هايبر بانهتي، 

 
 


