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1. Introduction  

Let 𝐺 = (𝑉(𝐺), 𝐸(𝐺)) be a finite simple connected graph. The 

degree 𝑑𝐺(𝑣) of a vertex 𝑣 is the number of edges incident to 𝑣. 

Let 𝛥(𝐺) denote the maximum degree among the vertices of a 

graph 𝐺. The reverse vertex degree of a vertex 𝑣 in a graph 𝐺 is 

defined as 𝑐𝑣 = 𝛥(𝐺) − 𝑑𝐺(𝑣) + 1. The reverse edge connecting 

the reverse vertices 𝑢 and 𝑣 will be denoted by 𝑢𝑣. We refer [7] 

for undefined terms and notations. 

A chemical graph or molecular graph is a graph whose vertices 

correspond to the atoms and the edges to the bonds. Medical 

Graph Theory has an important effect on the development of 

Medical Sciences. A single number that can be used to 

characterize some property of the graph of molecular is called a 

topological index. Numerous topological indices have been 

considered in Chemistry and Medical Science see [6, 8]. 

Recently, the sum connectivity reverse index was introduced by 

Kulli in [9] and defined as  

𝑆𝐶(𝐺) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
1

 𝑐𝑢 + 𝑐𝑣
 . 

 

The product connectivity reverse index was proposed in [10] 

and defined as  

𝑃𝐶(𝐺) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
1

 𝑐𝑢 ⋅ 𝑐𝑣
 . 

 

In [11], Kulli introduced atom bond connectivity reverse index of 

a graph 𝐺 and it is defined as  

𝐴𝐵𝐶𝐶(𝐺) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
𝑐𝑢 + 𝑐𝑣 − 2

𝑐𝑢 ⋅ 𝑐𝑣
. 

 

The geometric-arithmetic reverse index was introduced in [12] 

and defined as  

𝐺𝐴𝐶(𝐺) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
2 𝑐𝑢 ⋅ 𝑐𝑣

𝑐𝑢 + 𝑐𝑣
 . 

 

Dendrimers are extremely branched, star-shaped 

macromolecules with nanometer-scale dimensions. Generally 

dendrimers are large, complex and hyper branch with multiple 

functional groups on the surface. Dendrimers were first 

introduced in 1985 by D. A. Tomaliaet. al. [14].Dendrimers are 

specified by three components : a central core, an interior 

dendritic structure (the branches), and an exterior surface with 

functional surface groups. Dendrimers have a vast area of 

applications in all branches of chemistry, especially in host-

guest reactions and self-assembely procedures.  

 
Figure 1: The Structure of Dendrimer. 

 

Dendrimers are used in the formation of nanotubes, nanolatex, 

chemical sensors, micro/macro capsules, coloured glass, 

modified electrodes and photon funnels such as artificial 

antennas [3, 4, 5]. Because dendrimers are widely used in 

different applied fields, the study of dendrimers has a great deal 

of attention in both chemical and mathematical literature [1, 2, 

13]. These dendrimers have more than forty families which 

carry unique properties. These particular properties make 

dendrimers worthy for various applications in medical and 

industrial technology. In this paper, we derive an expression for 

some degree based reverse connectivity indices such as sum 

connectivity reverse index, product connectivity reverse index, 

atom bond connectivity reverse index and geometric-arithmetic 

reverse index of prophyrin [1], prophyl ether imine [1], poly 

ethylene amide amine dendrimers [13] and zinc 

prophyrindendrimers [13] and graphically compared these 

results.  
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2. ProphyrinDendrimer𝑫𝒏𝑷𝒏 

We consider the family of prophyrindendrimers. This family of 

dendrimers is denoted by 𝐷𝑛𝑃𝑛 , where 𝑛 is the steps of growth 

in this type of dendrimers. The graph of 𝐷𝑛𝑃𝑛  is presented in 

Figure 2. 

 

Figure 2: The graph of 𝐷𝑛𝑃𝑛 . 

 

Let 𝐺 = 𝐷𝑛𝑃𝑛 . By calculation, we obtain that 𝐺  has 96𝑛 − 10 

vertices and 105𝑛 − 11  edges. In 𝐺 , there are six types of 

edges based on degree of end vertices of each edge as follows: 

𝐸1 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 1, 𝑑𝐺(𝑣) = 3}, |𝐸1| = 2𝑛. 

 𝐸2 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 1, 𝑑𝐺(𝑣) = 4}, |𝐸2| = 24𝑛. 

 𝐸3 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 2, 𝑑𝐺(𝑣) = 2}, |𝐸3| = 10𝑛 − 5. 

𝐸4 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 2, 𝑑𝐺(𝑣) = 3}, |𝐸4| = 48𝑛 − 6. 

𝐸5 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 3, 𝑑𝐺(𝑣) = 3}, |𝐸5| = 13𝑛. 

𝐸6 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 3, 𝑑𝐺(𝑣) = 4}, |𝐸6| = 8𝑛. 

From Figure 2, we see that 𝛥(𝐺) = 4. Therefore 𝑐𝑢 = 𝛥(𝐺) −

𝑑𝐺(𝑢) + 1. Therefore 𝑐𝑢 = 5 − 𝑑𝐺(𝑢). Thus there are six types 

of reverse edges as given in Table 1. 

 

Table 1 

Reverse edge partition of 𝐷𝑛𝑃𝑛  

 

𝑐𝑢 , 𝑐𝑣: 𝑢𝑣 ∈ 𝐸(𝐺) (4,2) 

 

(4,1) 

 

(3,3) (3,2) (2,2) (2,1) 

Number of 

edges  
2𝑛 24𝑛 10𝑛 − 5 48𝑛 − 6 13𝑛 8𝑛 

 

 

Theorem 2.1.1The sum connectivity reverse index of Dn Pn  is  

 

𝑆𝐶(𝐷𝑛𝑃𝑛) =  
12

 6
+

72

 5
+

13

2
+

8

 3
 𝑛 −  

5

 6
+

6

 5
 . 

 

Proof. By definition, we have  

𝑆𝐶(𝐷𝑛𝑃𝑛) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
1

 𝑐𝑢 + 𝑐𝑣
  

Thus by using Table1, we deduce  

 

SC DnPn    =   
1

 4+2
 2n +

1

 4+1
 24n +

1

 3+3
 10n-5 

+
1

  3+2  48n-6 
 + 

1

  2+2  13n 
+

1

  2+1  8n 

                         =     
12

 6
+

72

 5
+

13

2
+

8

 3
 n-  

5

 6
+

6

 5
 .

 

 

 

 

Theorem 2.2.2The product connectivity reverse index of 

Dn Pn  is  

𝑃𝐶(𝐷𝑛𝑃𝑛) =  
9

 2
+

48

 6
+

131

6
 𝑛 −  

5

3
+

6

 6
 . 

 

Proof. By definition, we have 

𝑃𝐶(𝐷𝑛𝑃𝑛) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
1

 𝑐𝑢 ⋅ 𝑐𝑣
  

 

Thus by using Table1, we derive   

𝑃𝐶 𝐷𝑛𝑃𝑛    =     
1

 4 ⋅ 2
 2𝑛 +

1

 4 ⋅ 1
 24𝑛 +

1

 3 ⋅ 3
 10𝑛 − 5 

                        +
1

 3 ⋅ 2
 48𝑛 − 6 +

1

 2 ⋅ 2
 13𝑛 +

1

 2 ⋅ 1
 8𝑛 

 

 

=      
9

 2
+

48

 6
+

131

6
 𝑛 −  

5

3
+

6

 6
 . 

Theorem 2.3.3The atom bond connectivity reverseindex of 

Dn Pn  is 

 

𝐴𝐵𝐶𝐶(𝐷𝑛𝑃𝑛) =  
71

 2
+ 12 3 +

20

3
 𝑛 −  

10

3
+

6

 2
 . 

 

Proof. By definition, we have  

𝐴𝐵𝐶𝐶(𝐷𝑛𝑃𝑛) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
𝑐𝑢 + 𝑐𝑣 − 2

𝑐𝑢 ⋅ 𝑐𝑣
 

 

Hence by using Table 1, we obtain 

𝐴𝐵𝐶𝐶 𝐷𝑛𝑃𝑛  =      
4 + 2 − 2

4 ⋅ 2
 2𝑛 +   

4 + 1 − 2

4 ⋅ 1
 24𝑛

         +  
3 + 3 − 2

3 ⋅ 3
 (10𝑛 − 5) +       

3 + 2 − 2

3 ⋅ 2
 (48𝑛 − 6)

         +  
2 + 2 − 2

2 ⋅ 2
  13𝑛 +   

2 + 1 − 2

2 ⋅ 1
  8𝑛 

 

 

=      
71

 2
+ 12 3 +

20

3
 𝑛 −  

10

3
+

6

 2
  

 

Theorem 2.4.4The geometric-arithmetic connectivity reverse 

index of DnPn  is  

𝐺𝐴𝐶 𝐷𝑛𝑃𝑛 =  
4 2

3
+

16 2

3
+

211

5
+

96 6

5
 𝑛 −  5 +

12 6

5
 . 

 

Proof. By definition, we have  

𝐺𝐴𝐶(𝐷𝑛𝑃𝑛) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
2 𝑐𝑢 ⋅ 𝑐𝑣

𝑐𝑢 + 𝑐𝑣
  

 

Therefore by using Table 1, we have   

𝐺𝐴𝐶 𝐷𝑛𝑃𝑛    =     
2 4 ⋅ 2

2 + 2
 2𝑛 +  

2 4 ⋅ 1

4 + 1
 24𝑛 +

 
2 3 ⋅ 3

3 + 3
  10𝑛 − 5 +     

2 3 ⋅ 2

3 + 2
  48𝑛 − 6 

                     +  
2 2 ⋅ 2

2 + 2
  13𝑛 +  

2 2 ⋅ 1

2 + 1
  8𝑛       .
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=      
4 2

3
+

16 2

3
+

211

5
+

96 6

5
 𝑛 −  5 +

12 6

5
  

 

 

Table 2 

Topological index of 𝐷𝑛𝑃𝑛  

 

 

𝑛
=

1
 

𝑛
=

2
 

𝑛
=

3
 

𝑛
=

4
 

𝑛
=

5
 

𝑛
=

6
 

𝑛
=

7
 

𝑛
=

8
 

𝑛
=

9
 

𝑛
=

1
0

 

𝑆
𝐶

(𝐺
) 

4
3

.4
9

 

9
1

.7
1

 

1
3

9
.9

3
 

1
8

8
.1

4
 

2
3

6
.3

6
 

2
8

4
.5

8
 

3
3

2
.8

0
 

3
8

1
.0

1
 

4
2

9
.2

3
 

4
1

1
.4

8
 

𝑃
𝐶

(𝐺
) 

3
2

.0
8

 

6
8

.2
8

 

1
0

4
.4

8
 

1
4

0
.6

7
 

1
7

6
.8

7
 

2
1

3
.0

7
 

2
4

9
.2

6
 

2
8

5
.4

6
 

3
2

1
.6

6
 

3
5

7
.8

6
 

𝐴
𝐵
𝐶
𝐶

(𝐺
) 

7
0

.0
8

 

1
4

7
.7

4
 

2
2

5
.3

9
 

3
0

3
.0

5
 

3
8

0
.7

0
 

4
5

8
.3

6
 

5
3

6
.0

2
 

6
1

3
.6

7
 

6
9

1
.3

3
 

7
6

8
.9

8
 

𝐺
𝐴
𝐶

(𝐺
) 

8
7

.7
8

 

1
8

6
.4

8
 

2
8

5
.1

0
 

3
8

3
.7

5
 

4
8

2
.4

1
 

5
8

1
.0

7
 

6
7

9
.7

3
 

7
7

8
.3

9
 

8
7

7
.0

5
 

9
7

5
.7

0
 

 

3. Propyl Ether Imine Dendrimer PETIM. 

We consider the family of propyl ether imine dendrimers which 

is denoted by PETIM. This dendrimer is shown in Figure 3. 

 

Figure 3: The graph of 𝑃𝐸𝑇𝐼𝑀. 

 

 Let 𝐺  be the graph of 𝑃𝐸𝑇𝐼𝑀  dendrimer. By calculation, 

𝐺has24 × 2𝑛 − 23 vertices and 24 × 2𝑛 − 24 edges. In 𝐺, there 

are three types of edges based on degree of end vertices of 

each edge as follows: 

 

𝐸1 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 1, 𝑑𝐺(𝑣) = 2}, |𝐸1| = 2 × 2𝑛 . 

           𝐸2 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 2, 𝑑𝐺(𝑣) = 2}, |𝐸2|

= 16 × 2𝑛 − 18. 

      𝐸3 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 2, 𝑑𝐺(𝑣) = 3}, |𝐸3| = 6 × 2𝑛 − 6. 

 

Clearly𝛥(𝐺) = 3. Thus𝑐𝑢 = 𝛥(𝐺) − 𝑑𝐺(𝑢) + 1 = 4 − 𝑑𝐺(𝑢). Thus 

there are three types of reverse edges as given in Table 3. 

 

Table 3 

Reverse edge partition of 𝑃𝐸𝑇𝐼𝑀 

𝑐𝑢 , 𝑐𝑣: 𝑢𝑣

∈ 𝐸(𝐺) 
(3,2) (2,2) (2,1) 

Number of 

edges  
2 × 2𝑛  

16 × 2𝑛

− 18 
6 × 2𝑛 − 6 

 

Theorem 3.1.5The sum connectivity reverse index of PETIM 

dendrimer is  

𝑆𝐶(𝑃𝐸𝑇𝐼𝑀) =  
2

 5
+ 8 + 2 3 2𝑛 −  9 + 2 3 . 

 

Proof. By definition, we have  

𝑆𝐶(𝑃𝐸𝑇𝐼𝑀) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
1

 𝑐𝑢 + 𝑐𝑣
  

 

Therefore by using Table 3, we have   

𝑆𝐶(𝑃𝐸𝑇𝐼𝑀)     =     
1

 3 + 2
(2 × 2𝑛) +

1

 2 + 2
(16 × 2𝑛 − 18)

                            +
1

 2 + 1
(6 × 2𝑛 − 6)

 

 

 =      
2

 5
+ 8 + 2 3 2𝑛 −  9 + 2 3 . 

Theorem 3.2.6The product connectivity reverse index of 

PETIM dendrimer is  

𝑃𝐶(𝑃𝐸𝑇𝐼𝑀) =  
2

 6
+

6

 2
+ 8 2𝑛 −  9 +

6

 2
 . 

 

Proof. By definition, we have  

𝑃𝐶(𝑃𝐸𝑇𝐼𝑀) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
1

 𝑐𝑢 ⋅ 𝑐𝑣
  

 

Thus by using Table 3, we derive   

𝑃𝐶(𝑃𝐸𝑇𝐼𝑀)     =     
1

 3 ⋅ 2
(2 × 2𝑛) +

1

 2 ⋅ 2
(16 × 2𝑛 − 18)

                             +
1

 2 ⋅ 1
(6 × 2𝑛 − 6)

 

 

=      
2

 6
+

6

 2
+ 8 2𝑛 −  9 +

6

 2
 . 

 

Theorem 3.3.7The atom bond connectivity reverse index of 

PETIM dendrimer is  

𝐴𝐵𝐶𝐶(𝑃𝐸𝑇𝐼𝑀) = 12 2 × 2𝑛 − 12 2. 

 

Proof. By definition, we have  

𝐴𝐵𝐶𝐶(𝑃𝐸𝑇𝐼𝑀) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
𝑐𝑢 + 𝑐𝑣 − 2

𝑐𝑢 ⋅ 𝑐𝑣
 

 

 Thus by using Table 3, we deduce   

 𝐴𝐵𝐶𝐶 𝑃𝐸𝑇𝐼𝑀 =    
3 + 2 − 2

3 ⋅ 2
  2 × 2𝑛 

 +  
2 + 2 − 2

2 ⋅ 2
 (16 × 2𝑛 − 18) +   

2 + 1 − 2

2 ⋅ 1
 (6 × 2𝑛 − 6) 
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=     12 2 × 2𝑛 − 12 2. 

 

Theorem 3.4.8The geometric-arithmetic connectivity reverse 

index of PETIM   dendrimer is  

𝐺𝐴𝐶(𝑃𝐸𝑇𝐼𝑀) =  
4 6

5
+ 16 + 4 2 2𝑛 − (18 + 4 2). 

 

Proof. By definition, we have  

𝐺𝐴𝐶(𝑃𝐸𝑇𝐼𝑀) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
2 𝑐𝑢 ⋅ 𝑐𝑣

𝑐𝑢 + 𝑐𝑣
  

Therefore by using Table 3, we derive   

𝐺𝐴𝐶(𝑃𝐸𝑇𝐼𝑀)     =      
2 3 ⋅ 2

3 + 2
 (2 × 2𝑛)

          + 
2 2 ⋅ 2

2 + 2
 (16 × 2𝑛 − 18) +  

2 2 ⋅ 1

2 + 1
 (6 × 2𝑛 − 6)

 

 

 

=      
4 6

5
+ 16 + 4 2 2𝑛 − (18 + 4 2). 

 

Table 4 

Topological index of 𝑃𝐸𝑇𝐼𝑀 

 

𝑛
=

1
 

𝑛
=

2
 

𝑛
=

3
 

𝑛
=

4
 

𝑛
=

5
 

𝑛
=

6
 

𝑛
=

7
 

𝑛
=

8
 

𝑛
=

9
 

𝑛
=

1
0
 

𝑆
𝐶

(𝐺
) 

1
2

.2
5
 

3
6

.9
7
 

8
6

.4
0
 

1
8

5
.2

7
 

3
8

3
.0

1
 

7
7

8
.4

8
 

1
5

6
9

.4
3
 

3
1

5
1

.3
2
 

6
3

1
5

.1
0
 

1
2

6
4

2
.6

7
 

𝑃
𝐶

(𝐺
) 

1
2

.8
8
 

3
8

.9
9
 

9
1

.2
3
 

1
9

5
.7

0
 

4
0

4
.6

5
 

8
2

2
.5

4
 

1
6

5
8

.3
3
 

3
3

2
9

.8
9
 

6
6

7
3

.0
4
 

1
3

3
5

9
.3

1
 

𝐴
𝐵
𝐶
𝐶

(𝐺
) 

1
2
 

2
 

3
6
 

2
 

8
4
 

2
 

2
5

4
.5

6
 

5
2

6
.0

9
 

1
0

6
9

.1
5
 

2
1

5
5

.2
6
 

4
3

2
7

.4
9
 

8
6

7
1

.9
6
 

1
7

3
6

0
.8

9
 

𝐺
𝐴
𝐶

(𝐺
) 

2
3

.5
8
 

7
0

.8
1
 

1
6

5
.2

7
 

3
5

4
.2

1
 

7
3

2
.0

7
 

1
4

8
7

.7
9
 

2
9

9
9

.2
5
 

6
0

2
2

.1
5
 

1
2

0
6

7
.9

6
 

2
4

1
5

9
.5

8
 

 

 

4. Poly Ethylene Amide Amine Dendrimer PETAA. 

 

We consider the family of poly ethylene amine amide 

dendrimers. This family of dendrimers is denoted by 𝑃𝐸𝑇𝐴𝐴. 

The graph of 𝑃𝐸𝑇𝐴𝐴 dendrimer is depicted in Figure 4. 

 

Figure 4: The graph of 𝑃𝐸𝑇𝐴𝐴. 

 

Let 𝐺 be the graph of 𝑃𝐸𝑇𝐴𝐴 dendrimer. By algebraic method, 

we obtain that 𝐺  has 44 × 2𝑛 − 18  vertices and 44 × 2𝑛 − 19 

edges. In 𝑃𝐸𝑇𝐴𝐴  dendrimer, there are four types of edges 

based on degree of end vertices of each edge as follows: 

 

𝐸1 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 1, 𝑑𝐺(𝑣) = 2}, |𝐸1| = 4 × 2𝑛 . 

        𝐸2 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 1, 𝑑𝐺(𝑣) = 3}, |𝐸2| = 4 × 2𝑛 − 2. 

           𝐸3 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 2, 𝑑𝐺(𝑣) = 2}, |𝐸3|

= 16 × 2𝑛 − 8. 

            𝐸4 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 2, 𝑑𝐺(𝑣) = 3}, |𝐸4|

= 20 × 2𝑛 − 9. 

 

Clearly, 𝛥(𝐺) = 3.  

Therefore 𝑐𝑢 = 𝛥(𝐺) − 𝑑𝐺(𝑢) + 1 = 4 − 𝑑𝐺(𝑢) . Thus there are 

four types of reverse edges as given in Table 5.  

 

Table 5 

Reverse edge partition of 𝑃𝐸𝑇𝐴𝐴 

𝑐𝑢 , 𝑐𝑣: 𝑢𝑣 ∈ 𝐸(𝐺) (3,2) (3,1) (2,2) (2,1) 

Number of edges  
4

× 2𝑛  

4

× 2𝑛

− 2 

16

× 2𝑛

− 8 

20

× 2𝑛

− 9 

 

 

Theorem 4.1.9The sum connectivity reverse index of PETAA 

dendrimer is  

 

𝑆𝐶(𝑃𝐸𝑇𝐴𝐴) =  
4

 5
+ 10 +

20

 3
 2𝑛 −  5 + 3 3 . 

 

 

Proof. By definition, we have  

𝑆𝐶(𝑃𝐸𝑇𝐴𝐴) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
1

 𝑐𝑢 + 𝑐𝑣
  

 

Hence by using Table 5, we derive   

𝑆𝐶(𝑃𝐸𝑇𝐴𝐴)     =     
1

 3 + 2
(4 × 2𝑛) +

1

 3 + 1
(4 × 2𝑛 − 2)

                   +
1

 2 + 2
(16 × 2𝑛 − 8) +

1

 2 + 1
(20 × 2𝑛 − 9)

 

 

=      
4

 5
+ 10 +

20

 3
 2𝑛 −  5 + 3 3 . 

 

Theorem 4.2.10The product connectivity reverse index of 

PETAA dendrimer is  

𝑃𝐶(𝑃𝐸𝑇𝐴𝐴) =  
4

 6
+

4

 3
+ 8 +

20

 2
 2𝑛 −  4 +

2

 3
+

9

 2
 . 
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Proof. By definition, we have  

 

𝑃𝐶(𝑃𝐸𝑇𝐴𝐴) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
1

 𝑐𝑢 ⋅ 𝑐𝑣
  

 

Thus by using Table 5, we derive  

𝑃𝐶(𝑃𝐸𝑇𝐴𝐴)     =     
1

 3 ⋅ 2
(4 × 2𝑛) +

1

 3 ⋅ 1
(4 × 2𝑛 − 2)

                     +
1

 2 ⋅ 2
(16 × 2𝑛 − 8) +

1

 2 ⋅ 1
(20 × 2𝑛 − 9)

 

 

   =      
4

 6
+

4

 3
+ 8 +

20

 2
 2𝑛 −  4 +

2

 3
+

9

 2
 . 

 

Theorem 4.3.11The atom bond connectivity reverse index of 

PETAA dendrimer is  

𝐴𝐵𝐶𝐶(𝑃𝐸𝑇𝐴𝐴) =  
40

 2
+

4 2

 3
 2𝑛 −  

2 2

 3
+

17

 2
 . 

 

Proof. By definition, we have  

𝐴𝐵𝐶𝐶(𝑃𝐸𝑇𝐴𝐴) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
𝑐𝑢 + 𝑐𝑣 − 2

𝑐𝑢 ⋅ 𝑐𝑣
 

 

Thus by using Table 5, we derive   

 

𝐴𝐵𝐶𝐶(𝑃𝐸𝑇𝐴𝐴)     =       
3 + 2 − 2

3 ⋅ 2
 (4 × 2𝑛)

                                +  
3 + 1 − 2

3 ⋅ 1
 (4 × 2𝑛 − 2) 

                              +  
2 + 1 − 2

2 ⋅ 1
 (20 × 2𝑛 − 9)

 

  =      
40

 2
+

4 2

 3
 2𝑛 −  

2 2

 3
+

17

 2
 . 

 

 

Theorem 4.4.12The geometric-arithmetic connectivity 

reverse index of 𝑃𝐸𝑇𝐼𝑀 dendrimer is  

𝐺𝐴𝐶(𝑃𝐸𝑇𝐴𝐴) =  
8 6

5
+ 16 + 2 3 +

40 2

3
 2𝑛 − ( 3 + 8

+ 6 2). 

 

Proof. By definition, we have  

 

𝐺𝐴𝐶(𝑃𝐸𝑇𝐴𝐴) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
2 𝑐𝑢 ⋅ 𝑐𝑣

𝑐𝑢 + 𝑐𝑣
  

 

Therefore by using Table 5, we have  

𝐺𝐴𝐶(𝑃𝐸𝑇𝐴𝐴)     =      
2 3 ⋅ 2

3 + 2
 (4 × 2𝑛) +  

2 3 ⋅ 1

3 + 1
 (4 × 2𝑛 − 2)

                   + 
2 2 ⋅ 2

2 + 2
 (16 × 2𝑛 − 8) +      

2 2 ⋅ 1

2 + 1
 (20 × 2𝑛 − 9)

                        =      
8 6

5
+ 16 + 2 3 +

40 2

3
 2𝑛 − ( 3 + 8 + 6 2).

 

 

 

Table 6 

Topological index of 𝑃𝐸𝑇𝐴𝐴 

 𝑛
=

1
 

𝑛
=

2
 

𝑛
=

3
 

𝑛
=

4
 

𝑛
=

5
 

𝑛
=

6
 

𝑛
=

7
 

𝑛
=

8
 

𝑛
=

9
 

𝑛
=

1
0

 

𝑆
𝐶

(𝐺
) 

3
6

.4
8

 

8
3

.1
5

 

1
7

6
.4

9
 

3
6

3
.1

8
 

7
3

6
.5

5
 

1
4

8
3

.2
9

 

2
9

7
6

.7
9

 

5
9

6
3

.7
8

 

1
1

9
3

7
.7

6
 

2
3

8
8

5
.7

2
 

𝑃
𝐶

(𝐺
) 

4
0

.6
5

 

9
2

.8
2

 

1
9

7
.1

6
 

4
0

5
.8

3
 

8
2

3
.1

9
 

1
6

5
7

.8
9

 

3
3

2
7

.3
0

 

6
6

6
6

.1
2

 

1
3

3
4

3
.7

6
 

2
6

6
9

9
.0

4
 

𝐴
𝐵
𝐶
𝐶

(𝐺
) 

4
9

.4
7

 

1
1

2
.5

5
 

2
3

8
.7

5
 

4
9

1
.1

5
 

9
9

5
.9

5
 

2
0

0
5

.5
6

 

4
0

2
4

.7
8

 

8
0

6
3

.2
1

 

1
6

1
4

0
.0

8
 

3
2

2
9

3
.8

1
 

𝐺
𝐴
𝐶

(𝐺
) 

6
6

.2
6

 

1
5

0
.7

4
 

3
1

9
.6

9
 

6
5

7
.6

1
 

1
3

3
3

.4
5

 

2
6

8
5

.1
1

 

5
3

8
8

.4
3

 

1
0

7
9

5
.0

9
 

2
1

6
0

8
.3

9
 

4
3

2
3

4
.9

9
 

 

 

5. Zinc ProphyrinDendrimer𝑫𝑷𝒁𝒏. 

 

We consider the family of zinc prophyrindendrimers. This family 

is denoted by 𝐷𝑃𝑍𝑛 , where 𝑛 is the steps of growth in this type 

of dendrimers. The graph of 𝐷𝑃𝑍𝑛  is presented in Figure 5. 

 

Figure 5:  The graph of 𝐷𝑃𝑍𝑛 . 

 

Let 𝐺 be the graph of 𝐷𝑃𝑍𝑛  dendrimer. By calculation, we obtain 

that 𝐺 has 56 × 2𝑛 − 7 vertices and 64 × 2𝑛 − 4 edges. In 𝐷𝑃𝑍𝑛  

dendrimer, there are four types of edges based on degree of 

end vertices of each edge. The edge partition of 𝐷𝑃𝑍𝑛  is given 

below: 

𝐸1 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 2, 𝑑𝐺(𝑣) = 2}, |𝐸1| = 16 × 2𝑛 − 4. 

   𝐸2 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 2, 𝑑𝐺(𝑣) = 3}, |𝐸2| = 40 × 2𝑛 − 16. 

𝐸3 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 3, 𝑑𝐺(𝑣) = 3}, |𝐸3| = 8 × 2𝑛 + 12. 

𝐸4 = {𝑢𝑣 ∈ 𝐸(𝐺): 𝑑𝐺(𝑢) = 3, 𝑑𝐺(𝑣) = 4}, |𝐸4| = 4. 

Clearly, we have 𝛥(𝐺) = 4.  

Therefore 𝑐𝑢 = 𝛥(𝐺) − 𝑑𝐺(𝑢) + 1 = 5 − 𝑑𝐺(𝑢). Hence there are 

four types of reverse edges as given in Table 7. 
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Table 7 

Reverse edge partition of 𝐷𝑃𝑍𝑛  

𝑐𝑢 , 𝑐𝑣: 𝑢𝑣 ∈ 𝐸(𝐺) (3,3) (3,2) (2,2) (2,1) 

Number of edges  

1
6

×
2
𝑛
−

4
 

4
0

×
2
𝑛
−

1
6

 

8
×

2
𝑛

+
1

2
 

4
 

 

 

Theorem 5.1.13The sum connectivity reverse index of DPZn  

dendrimer is  

𝑆𝐶(𝐷𝑃𝑍𝑛) =  
16

 6
+ 4 +

40

 5
 2𝑛 −  

4

 6
+

16

 5
− 6 −

4

 3
 . 

 

 

Proof. By definition, we have  

 

𝑆𝐶(𝐷𝑃𝑍𝑛) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
1

 𝑐𝑢 + 𝑐𝑣
  

 

Hence by using Table 7, we obtain   

𝑆𝐶(𝐷𝑃𝑍𝑛)     =     
1

 3 + 3
(16 × 2𝑛 − 4) +

1

 3 + 2
(40 × 2𝑛 − 16)

                     +
1

 2 + 2
(8 × 2𝑛 + 12) +

1

 2 + 1
(4)    

 

 

=      
16

 6
+ 4 +

40

 5
 2𝑛 −  

4

 6
+

16

 5
− 6 −

4

 3
 . 

 

Theorem 5.2.14The product connectivity reverse index of 

DPZn  dendrimer is  

𝑃𝐶(𝐷𝑃𝑍𝑛) =  
16

3
+

40

 6
+ 4 2𝑛 −  

4

3
+

16

 6
− 6 −

4

 2
 . 

 

Proof. By definition, we have 

𝑃𝐶(𝐷𝑃𝑍𝑛) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
1

 𝑐𝑢 ⋅ 𝑐𝑣
  

 

Therefore by using Table 7, we deduce 

 

𝑃𝐶(𝐷𝑃𝑍𝑛)     =     
1

 3 ⋅ 3
(16 × 2𝑛 − 4) +

1

 3 ⋅ 2
(40 × 2𝑛 − 16)

                         +
1

 2 ⋅ 2
(8 × 2𝑛 + 12) +

1

 2 ⋅ 1
(4)

 

 

=      
16

3
+

40

 6
+ 4 2𝑛 −  

4

3
+

16

 6
− 6 −

4

 2
 . 

 

Theorem 5.3.15The atom bond connectivity reverse index of 

DPZn  dendrimer is  

𝐴𝐵𝐶𝐶(𝐷𝑃𝑍𝑛) =  
32

3
+

48

 2
 2𝑛 −

8

3
. 

 

Proof. By definition, we have  

𝐴𝐵𝐶𝐶(𝐷𝑃𝑍𝑛) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
𝑐𝑢 + 𝑐𝑣 − 2

𝑐𝑢 ⋅ 𝑐𝑣
 

 

Thus by using Table 7, we derive   

 

𝐴𝐵𝐶𝐶(𝐷𝑃𝑍𝑛)     =       
3 + 3 − 2

3 ⋅ 3
 (16 × 2𝑛 − 4)

                        +  
3 + 2 − 2

3 ⋅ 2
 (40 × 2𝑛 − 16)   

                       +      
2 + 2 − 2

2 ⋅ 2
 (8 × 2𝑛 + 12) +   

2 + 1 − 2

2 ⋅ 1
 (4)

 

 

  =      
32

3
+

48

 2
 2𝑛 −

8

3
. 

 

Theorem 5.4.16The geometric-arithmetic connectivity 

reverse index of DPZn  dendrimer is 

 

𝐺𝐴𝐶(𝐷𝑃𝑍𝑛) =  24 + 16 6 2𝑛 −  
32 6

5
− 8 −

8 2

3
 . 

 

 

Proof. By definition, we have  

𝐺𝐴𝐶(𝐷𝑃𝑍𝑛) =  ‍

𝑢𝑣∈𝐸(𝐺)

 
2 𝑐𝑢 ⋅ 𝑐𝑣

𝑐𝑢 + 𝑐𝑣
  

 

Hence by using Table 7, we obtain  

𝐺𝐴𝐶(𝐷𝑃𝑍𝑛) =  
2 3 ⋅ 3

3 + 3
 (16 × 2𝑛 − 4)

         + 
2 3 ⋅ 2

3 + 2
 (40 × 2𝑛 − 16) +  

2 2 ⋅ 2

2 + 2
 (8 × 2𝑛 + 12) 

         +  
2 2 ⋅ 1

2 + 1
 (4)

 

 

=  24 + 16 6 2𝑛 −  
32 6

5
− 8 −

8 2

3
 . 

 
 

Table 8 
Topological index of 𝐷𝑃𝑍𝑛  

 

 

𝑛
=

1
 

𝑛
=

2
 

𝑛
=

3
 

𝑛
=

4
 

𝑛
=

5
 

𝑛
=

6
 

𝑛
=

7
 

𝑛
=

8
 

𝑛
=

9
 

𝑛
=

1
0
 

𝑆
𝐶

(𝐺
) 

5
6

.3
6
 

1
1

3
.2

0
 

2
2

6
.8

9
 

4
5

4
.2

5
 

9
0

8
.9

8
 

1
8

1
8

.4
3
 

3
6

3
7

.1
7
 

7
2

7
5

.1
7
 

1
4

5
5

0
.8

2
 

2
9

1
0

2
.1

3
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𝑃
𝐶

(𝐺
) 

4
8

.2
9
 

9
9

.6
2
 

2
0

2
.2

7
 

4
0

7
.5

8
 

8
1

8
.1

9
 

1
6

3
9

.4
1
 

3
2

8
1

.8
6
 

6
5

6
6

.7
6
 

1
3

1
3

6
.5

5
 

2
6

2
7

6
.1

5
 

𝐴
𝐵
𝐶
𝐶

(𝐺
) 

8
6

.5
5
 

1
7

5
.7

6
 

3
5

4
.1

9
 

7
1

1
.0

6
 

1
4

2
4

.7
8
 

2
8

5
2

.2
3
 

5
7

0
7

.1
3
 

1
1

4
1

6
.9

3
 

2
2

8
3

6
.5

2
 

4
5

6
7

5
.7

1
 

𝐺
𝐴
𝐶

(𝐺
) 

1
2

2
.4

8
 

2
4

8
.8

6
 

5
0

1
.6

3
 

1
0

0
7

.1
6
 

2
0

1
8

.2
3
 

4
0

4
0

.3
7
 

8
0

8
4

.6
5
 

1
6

1
7

3
.2

0
 

3
2

3
5

0
.3

1
 

6
4

7
0

4
.5

3
 

 

 

6. Graphical Comparison and Conclusion 

 

In this article, we dealt with four dendrimers families and studied 

their connectivity indices. We determined expressions for sum 

connectivity reverse index 𝑆𝐶(𝐺) , product connectivity reverse 

index 𝑃𝐶(𝐺), atom bond connectivity reverse index 𝐴𝐵𝐶𝐶(𝐺) and 

geometric-arithmetic connectivity reverse index 𝐺𝐴𝐶(𝐺)  for these 

dendrimers families such as Prophyrin dendrimers 𝐷𝑛𝑃𝑛 , Zinc 

Prophyrin dendrimers 𝐷𝑃𝑍𝑛 , Propyl Ether Imine Dendrimer 𝑃𝐸𝑇𝐼𝑀 

and Poly(Ethylene Amide Amine)dendrimer 𝑃𝐸𝑇𝐴𝐴  and hence 

obtained numerical value for degree based topological indices 

particularly from 𝑛 = 1 to 𝑛 = 10 from derived results. Thus we also 

graphically compare these results from 𝑛 = 1to 𝑛 = 10. Figures 6-

9, depict the topological index of sum connectivity reverse index 

𝑆𝐶(𝐺) , product connectivity reverse index 𝑃𝐶(𝐺) , atom bond 

connectivity reverse index 𝐴𝐵𝐶𝐶(𝐺)  and geometric-arithmetic 

connectivity reverse index 𝐺𝐴𝐶(𝐺). In Figure 6, we see that Zinc 

Prophyrin dendrimers 𝐷𝑃𝑍𝑛  get the maximum value and the 

Prophyrin dendrimer 𝐷𝑛𝑃𝑛  get the minimum value of sum 

connectivity reverse index 𝑆𝐶(𝐺). The same result is followed in 

Figures 7-9 with respect to the product connectivity reverse index 

𝑃𝐶(𝐺) , atom bond connectivity reverse index 𝐴𝐵𝐶𝐶(𝐺)  and 

geometric--arithmetic connectivity reverse index 𝐺𝐴𝐶(𝐺) 

respectively.  

 

Figure 6: Topological index of 𝑆𝐶(𝐺). 

 

 

Figure 7: Topological index of 𝑃𝐶(𝐺). 

 

Figure 8: Topological index of 𝐴𝐵𝐶𝐶(𝐺). 

 

 
Figure 9: Topological index of 𝐺𝐴𝐶(𝐺). 
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