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network», we obtain an exact expression of a Hosoya polynomial for the CHDN3[n] network and thereafter 
derive the related distance-based topological indices of the network by using the Hosoya polynomial. Ad
ditionally, we will sketch the Hosoya polynomial and correlated distance-based topological indices of the 
network for different dimensions in section «Graphical illustrations of our obtained results» to understand their 
geometrical behaviours. 

Direct computation of distance-based  
topological indices of the CHDN3[n] network

Let us now estimate the distance-based topological indices of the chain hex-derived network of the third 
type of dimension n directly by using their respective topological formulas mentioned in the previous section.

Theorem 1. Consider the third type of the chain hex-derived network of dimension n (CHDN3[n]), where 
n ≥ 5, then we have the following results:

(i) W CHDN n n n n( [ ])3
25

6

35

2

11

3

3 2= + − ;

(ii) WW CHDN n n n n n( [ ])3
25

24

95

12

527

24

119

12

4 3 2= + + − ;

(iii) TSZ CHDN n n n n n n( [ ])3
5

24

5

2

93

8

53

2

101

6

5 4 3 2= + + + − ;

(iv) Har CHDN n n n
n n n r n r n( [ ])3
46 126 70

1 2
5

1
5 5 7

59

2

642

= + +
+( ) +( ) + − +( ) + −

334

1

r

n

=

−

∑ .

P r o o f. Let us first assume that p and q are two arbitrary vertices of CHDN3[n] and d p q r, .( ) =  For different 
pairs of vertices, the following cases arise which are shown in table 2.

Ta b l e  2
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Fig. 1. The third type of chain hex-derived network of dimension 5 (CHDN3[5])


