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COMPUTING SANSKRUTI INDEX OF CERTAIN NANOTUBES

V. SHIGEHALLI1, R. KANABUR1, §

Abstract. Recently, Hosamani [8], has studied a novel topological index, namely the
Sanskruti index S(G) of a molecular graph G. The Sanskruti index S(G) shows good
correlation with entropy of octane isomers. In this paper we compute the Sanskruti index
S(G) of NHPX[m,n] and TUC4[m,n] nanotubes.
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1. Introduction

A molecular graph is a representation of a chemical compound having atoms as vertices
and the bonds between atoms correspond to the edge of the graph. The collection of
vertices of a graph, say G, is denoted by V (G) and the set of edges is denoted by E(G).
The degree of a vertex v of a graph is the number of vertices of G adjacent to v, denoted
by dG(v) or simply as dv[2,3,14].

Topological invariant of a graph is a single number descriptor which is correlated to
certain chemical, thermo-dynamical and biological behavior of the chemical compounds.
Several topological indices have been defined over past decades which depend on degree
of vertices.

Historically, the first vertex-degree-based structure descriptors were the graph invariants
that now a days are called Zagreb indices [4].

M1(G) =
∑

uεV (G))

(dG(u))2 (1)

M2(G) =
∑

uvεE(G))

(dG(u)dG(v)) (2)

However,initially these were intended to be used for a completely different purpose
and these were included among topological indices much later. The first genuine degree-
based topological index was put-forward in 1975 by Milan Randić in his seminar paper on
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characterization of molecular branching [9] his index was defined as

R(G) =
∑

uvεE(G))

1√
dG(u)dG(v)

(3)

Recently, Hosamani [8], studied a novel topological index, namely the Sanskruti index
S(G) of a molecular graph G.

S(G) =
∑

uvεE(G))

(
SG(u)SG(v)

SG(u) + SG(v) − 2

)3

(4)

where SG(u) and SG(v) is the summation of degrees of all neighbours of vertices u and v
in G.

SG(u) =
∑

u,vεE(G)

dG(u)

and
NG(u) = vεV (G)/uvεE(G)

The Sanskruti index shows good correlation with the entropy of octane isomers which
is depicted in Figure 1.

Figure 1. Correlations of S with entropy of octane isomers
(entropy = 1.7857S ± 81.4286).

In this paper, we continue the process of computing the Sanskruti index of some more
nanotubes, which are NHPX[m,n] and TUC4[m,n] nanotubes[1,6,7,10,11,12].

2. Main Results and Dissection

2.1. H-Naphtalenic Nanotube. In this section, we compute the certainC6, C6, C4, C6,
C6, C4 in first row and a sequence of C6,C8, C6, C8 in other row. In other words, the
whole lattice is a plane tiling can either cover a cylinder or a torus. These nanotube
usually symbolized as NPHX[m,n], in which m is the number of pair of hexagons in first
row and n is the number of alternative hexagons in a column as depicted in Figure 2. Now

Table 1. Edge partition of graph of NHPX[m,n] nanotube based on
degree sum of vertices lying at unit distance from end vertices of each edge.

(Sa, Sb) where u, vεE(H) (6,7) (6,8) (8,8) (7,9) (8,9) (9,9)
Number of edges 4m 4m 2m 2m 4m 15mn− 18m
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we compute important topological index Sanskruti index for 2D-lattice of NHPX[m,n]
nanotube. There are six types of edges in NHPX[m,n] nanotube based on the degree sum
of vertices lying at unit distance from end vertices of each edge as depicted in Figure 2 , in
which different colours shows different partite sets of edge set of NHPX[m,n] nanotube.
In Figure 2, red colour shows the edges ab with Sa = 6 and Sb = 7 , blue colour shows the
type of edges ab with Sa = 6 and Sb = 8 , green colour shows the type of edges ab with
Sa = Sb = 8, yellow colour shows the type of edges ab with Sa = 7 and Sb = 9 , brown
colour shows the type of edges ab with Sa = 8 and Sb = 9 and black colour shows the
partition having edges ab with Sa = Sb = 9.

Figure 2. A graph of H-Naphtalenic nanotube NPHX[m,n] showing dif-
ferent partite sets based on the degree sum of neighbors of end vertices of
each edge.

In Table 1, cardinalities of such partite sets of edge set of graph of NHPX[m,n] nan-
otube are shown. In the following theorem Sanskruti index of NHPX[m,n] nanotube is
computed.

Theorem 2.1. Consider the graph of NPHX[m,n] nanotubes, then its Sanskruti index
is equal to

S(NPHX[m,n]) = (1945.61n− 928.152)m

Proof. We use the edge partition of graph of NPHX[m,n] nanotube based on the
degree sum of vertices lying at unit distance from end vertices of each edge.
Now by using the partition given in Table1 we can apply the formula of Sanskruti index
to compute this index for NPHX[m,n] nanotube.

S(G) =
∑

uvεE(G))

(
SG(u)SG(v)

SG(u) + SG(v) − 2

)3
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AG2(NPHX(n)) = (e6,7)

(
6 × 7

6 + 7 − 2

)3

+ (e6,8)

(
6 × 8

6 + 8 − 2

)3

+ (e8,8)

(
8 × 8

8 + 8 − 2

)3

+ (e7,9)

(
7 × 9

7 + 9 − 2

)3

+ (e8,9)

(
8 × 9

8 + 9 − 2

)3

+ (e9,9)

(
9 × 9

9 + 9 − 2

)3

= 4m

(
6 × 7

6 + 7 − 2

)3

+ 4m

(
6 × 8

6 + 8 − 2

)3

+ 2m

(
8 × 8

8 + 8 − 2

)3

+ 2m

(
7 × 9

7 + 9 − 2

)3

+ 4m

(
8 × 9

8 + 9 − 2

)3

+ (15mn− 8m)

(
9 × 9

9 + 9 − 2

)3

= 4m

(
42

11

)3

+ 4m

(
48

12

)3

+ 2m

(
64

14

)3

+ 2m

(
63

14

)3

+ 4m

(
72

15

)3

+ (15mn− 8m)

(
81

16

)3

=

(
4

(
42

11

)3

+ 4

(
48

12

)3

+ 2

(
64

14

)3

+ 2

(
63

14

)3

+ 4

(
72

15

)3

− 18

(
81

16

)3
)
m

+

(
15

(
81

16

)3
)
mn

= (1945.61n− 928.152)m

2.2. Nanotube Covered by C4. In this section, we compute certain topological indices
of nanotube covered only by C4. The 2D-lattice of this family of nanotube is a plane
tiling of C4. This tessellation of C4 can either cover a cylinder or a torus. This family of
nanotube is denoted by TUC4[m,n], in which m is the number of squares in a row and n
is the number of squares in a column as shown in Figure 3.

Now we compute Sanskruti index for two dimensional lattice of TUC4[m,n] nanotube.
There are five types of edges in the graph of TUC4[m,n] nanotube based on degree sum
of vertices lying at unit distance from end vertices of each as shown in Figure 3 in which
red coloured edges are the edge ab with Sa = Sb = 7, blue coloured edges are the edge
ab with Sa = 7 and Sb = 15 , green coloured edges are the edge ab with Sa = Sb = 15 ,
yellow coloured edges are the edge ab with Sa = 15 and Sb = 16 , black coloured edges are
the edge ab with Sa = Sb = 16 . Table2 shows the cardinalities of these partite sets.

Table 2. Edge partition of graph of TUC4[m,n] nanotube based on degree
sum of vertices lying at unit distance from end vertices of each edge.

(Sa, Sb) where u, vεE(H) (7,7) (7,15) (15,15) (15,16) (16,16)
Number of edges (2m+ 2) (2m+ 2) (2m+ 2) (2m+ 2) (m+ 1)(2n− 7)

Theorem 2.2. Let the graph of TUC4[m,n] nanotube with (m ≥ 1, n ≥ 4), then its
Sanskruti index is

S(TUC4[m,n]) = (1242.74n− 1752.65)(m+ 1)

Proof. We use the edge partition of graph of TUC4[m,n] nanotube based on the degree
sum of vertices lying at unit distance from end vertices of each edge.
Now by using the partition given in Table2 we can apply the formula of index to compute
this index for TUC4[m,n] nanotube.
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Figure 3. A graph of TUC4[m,n] nanotube showing the edge partition
based on the degree sum of end vertices lying at unit distance from end
vertices of each edge.

S(G) =
∑

uvεE(G))

(
SG(u)SG(v)

SG(u) + SG(v) − 2

)3

S(TUC4[m,n]) = (e7,7)

(
7 × 7

7 + 7 − 2

)3

+ (e7,15)

(
7 × 15

7 + 15 − 2

)3

+ (e15,15)

(
15 × 15

15 + 15 − 2

)3

+ (e15,16)

(
15 × 16

15 + 16 − 2

)3

+ (e16,16)

(
16 × 16

16 + 16 − 2

)3

= (2m+ 2)

(
7 × 7

7 + 7 − 2

)3

+ (2m+ 2)

(
7 × 15

7 + 15 − 2

)3

+ (2m+ 2)

(
15 × 15

15 + 15 − 2

)3

+ (2m+ 2)

(
15 × 16

15 + 16 − 2

)3

+ (m+ 1) (2n− 7)

(
16 × 16

16 + 16 − 2

)3

= (2m+ 2)

(
49

12

)3

+ (2m+ 2)

(
105

20

)3

+ (2m+ 2)

(
225

28

)3

+ (2m+ 2)

(
240

29

)3

+ (m+ 1) (2n− 7)

(
256

30

)3

=

(
2

(
49

12

)3

+ 2

(
105

20

)3

+ 2

(
225

28

)3

+ 2

(
240

29

)3

− 7

(
256

30

)3
)
m

+

(
256

30

)3

2mn+

(
240

29

)3

2n

+

(
2

(
49

12

)3

+ 2

(
105

20

)3

+ 2

(
225

28

)3

+ 2

(
240

29

)3

− 7

(
256

30

)3
)

= (1242.74n− 1752.65)(m+ 1)
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3. Conclusion

In this paper, we have computed the value of Sanskruti index for H-Naphtalenic nan-
otube and TUC4[m,n] nanotube without using computer.
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