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Reverse Degree-based Topological Indices for V-Phenylenic Nanotube
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(Department of Mathematics, Minhaj University, Lahore, Pakistan 54000)

Abstract; In mathematical chemistry, several topological indices are defined to guess the properties of chemical compounds without
performing experiments in the lab. No single topological index describes all the properties of concerned compound but together they
made it, up to some extent, hence there is always space to define new indices. In this paper, we introduce some new degree-based
topological indices and compute for V-Phenylenic Nanotubes by means of graph analysis.
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In mathematical chemistry, the tools of mathematics, for example, polynomials and topological index help

researchers to know properties of nanotubes without experiments. These mathematical tools depend on the symmetry

"2 Tt is a well-known fact that most of the properties of nanotubes, for example, heat of

of graphs of nanotubes
formation, boiling point, strain energy, rigidity and fracture toughness of a nanotube are directly connected to its
graphical representation and this fact plays a very important role in chemical graph theory.

Many algebraic polynomials have useful applications in the field of chemistry, for instant, Hosoya polynomial
help researchers to determine distance-based topological indices. Another algebraic polynomials is the

1[3]

M-polynomial"”" | that was introduced in year 2015 have same role as that of Hosoya polynomial for degree-based

topological indices'* ™',

) and it was named path number, which is now known as

The first topological index was introduced by Wiener
Wiener index. After the success of Wiener index, a series of topological indcies has been defined. Due to need of
new indices as described in abstract of this paper, reverse first and second Zagreb indices has been defined in [7].
In this paper, we defined reverse modified second Zagreb index, reverse symmetric division index, reverse
harmonic index and reverse inverse sum index. Moreover we computed above mentioned topological indices for V-

Phenylenic Nanotubes.

llﬂz%%El,H.ﬂ- 2020 - 03 =22
TEBE . B - g, 5, EINTE A, 2%, M, FEMNFERA .



553 1 RIS - b VORI B R T B B A ME AR 47

1 Definitions

In this section, we give some definitions of reverse degree-based topological indices.
Definition 1 ( Reverse First Zagreb Index)

For a connected simple graph G, the reverse first Zagreb index is defined as:

CM,(G)= 2 c, +c,

wekE(G)

Definition 2 ( Reverse Second Zagreb Index)

For a connected simple graph G, the reverse second Zagreb index is defined as:

CM,(G)= z ¢, Xc,.

u v
wekE(G)

Definition 3 ( Reverse Second Modified Zagreb Index)

For a connected simple graph G, the reverse second modified Zagreb index is defined as:
1

weE(G) (¢, x¢,) '

Definition 4 (Reverse Symmetric Division Index)

C"M,(G)=

For a connected simple graph G, the reverse Symmetric division index is defined as:

CSDD(G)= Y. {mln(cu,c,,) maX(Cu,C,,)}_
weE(G)

+
maX<cu ’czz) mln(cu ’cv)

Definition 5 ( Reverse Harmonic Index)

For a connected simple graph G, the reverse Harmonic index is defined as:
2

weE(G) Cu + cr

CH(G)=

Definition 6 ( Reverse Inverse Sum-Index)

For a connected simple graph G, the reverse Inverse Sum-index is defined as:

=Y

wek(G) cu + cv

c, Xec¢,

2 Main Results

The molecular graph of V-Pheylenic Nanotube is given in
Figure 1.

The edge partition of V-Pheylenic Nanotube based on the
degree of end vertices is given in Table 1.

The reverse degree based edge partition of V-Pheylenic

Nanotube is given in Table 2, where
¢, =A(G) —d, +1 and A(G) is the maximum degree  Figurel Molecular graph of V-Phenylenic Nanotube
of the graph.

Table 1 Degree based edge partition of Table 2 Reverse degree based edge division of
V-Pheylenic Nanotube V-Pheylenic Nanotube
(d,,d,) Where uve E(VPHX[m,n]) Number of Edges (¢, ,c,) Where uve E(VPHY[ m,n]) Number of Edges
(2,3) 4m (2,1) 4m
(3,3) m(9n - 5) (1,1) m(9n - 5)

Theorem 1 Let VPHX[ m,n] be V-Pheylenic Nanotube. Then
CM(VPHX[m,n],x,y) = 4mx’y + 9mnxy — Smxy.
Proof By using the definition of reverse first Zagreb index and reverse edge partition of V-Phenylenic

Nanotube given in Table 2, we have
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CM(VPHX[m,n],x,y) Cmirl-,xi/jf/'

uwe E(VPHX[m,n])

o i
= Cmx"y + z Cmx"y
uw e E\(VPHX[ m,n]) uw e Ey(VPHX[ m,n])
2 1 11
= xy + 2 Xy
we Ey(VPHX[m,n]) w e E,(VPHX[m,n])

| CE,(VPHX[m,n]) | &°y" +| CE,(VPHX[m,n]) | x'y'
(4m)x’y + m(9n — 5)xy = 4mx’y + 9mnxy — Smay.
Theorem 2 Let VPHX[ m,n] be V-Pheylenic Nanotube. Then

CM,(VPHX[m,n]) = 2m(1 +9n).

Proof By using the definition of reverse second Zagreb index and reverse edge partition of V-Phenylenic

Nanotube given in Table 2, we have

CM,(VPHX[m,n]) (¢, +¢,)

w e E(VPHX[m,n])

(¢, +¢,)+ z (¢, +¢,)

we £y (VPHX[m,n]) uw e Ey(VPHX[m,n])
= (2 +1)+ D (1 +1)
we E\(VPHX[ m,n]) wve E(VPHX[ m,n])

= 3| CE,(VPHX[m,n]) |+ 2|CE,(VPHX[m,n]) |
=304m)+2(m(9n -5)) =2m(1 +9n).
Theorem 3 Let VPHX[ m,n] be V-Pheylenic Nanotube. Then
CM,(VPHX[m,n]) = 3m(1 +3n).
Proof By using the definition of reverse modified second Zagreb index and reverse edge partition of V-

Phenylenic Nanotube given in Table 2, we have

CM,(VPHX[m,n]) = (¢, x¢,)
w e E(VPHX m,n])
= (e, x¢,)+ > (e, x¢,)
weE\(VPHX[m,n]) uve Ey(VPHX[m,n])
= (2 X 1)+ 2 (1 x 1 )
we E\(VPHX[m,n]) uwve Eo(VPHX[ m,n])

2|CE,(VPHX[m,n]) |+ 1| CE,(VPHX[m,n]) |
=2(4m)+1(m(9n -=5)) =3m(1 +3n).
Theorem 4 Let VPHX[ m,n] be V-Pheylenic Nanotube. Then
C"M,( VPHX[m,n])=3m(3n - 1).
Proof By using the definition of reverse modified second Zagreb index and reverse edge partition of V-

Phenylenic Nanotube given in Table 2, we have

m 1
C"M,( VPHX[m,n]) = —
we E(VPHX[m,n]) (cu X C”)
1 1

= — +

we Ey(VPAX[m,n]) (¢, x¢,) we Ey(VPAX[m,n]) (e, x¢,)
1 1

= +

we E\(VPHX[ m,n]) 2 X 1 w e Ey(VPHX[ m,n]) 1 X 1

1
= 5 |CE,(VPHX[m,n]) [+ 1| CE,(VPHX[m,n]) |

- %(4m)+ 1(m(9 =5))7 = 3m(3n - 1).
Theorem 5 Let VPHX[ m,n] be V-Pheylenic Nanotube. Then
CH(VPHX[m,n]) = %(27;1 -7).

Proof By using the definition of reverse harmonic index and reverse edge partition of V-Phenylenic Nanotube
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given in Table 2, we have

2
CH(VPHX[m,n]) = —
w e E(VPHX[ m,n]) (Cu + Cﬂ)
2 2
= - + T
uve By (VPHX[m,n]) (Cu + Cv) uv e Eo(VPHX[m,n]) (Cu + CU)
_ 2 2
we Ey(VPHX[m,n]) 2 +1 w e Ey(VPHX[m,n]) 1 +1

2
= 5 | CE,(VPHX[m,n]) [+ 1| CE,(VPHX[m,n]) |

- %(4m)+ L(m(9n =5)) = 227 = 7).
Theorem 6 Let VPHX[ m,n] be V-Pheylenic Nanotube. Then
CI(VPHX[m.,n]) = %(1 +27n).

Proof By using the definition of reverse inverse sum index and reverse edge partition of V-Phenylenic
Nanotube given in Table 2, we have

clL x c17

CI(VPHX[m,n])

we E(VPIX[m,n]) (¢, +¢,)
c, Xc, N c, Xc,
uve B (VPHX[m,n]) (Cu + Cr> uv e Eo(VPHX[m,n]) (Cu + Cz-,)
2 x1 1 x1
+

w e E\(VPHX[ m,n]) 2 + 1 w e Ey(VPHX[ m,n]) 1 + 1

= %\CEI(VPHX[m,n]) |+ %\CEZ(VPHX[m,n]) |
2 1 m
= ?(4m)+?(m(9n -5))= g(l +27n).

3 Concluding Remarks

In this paper we have defined some new indices and computed for V-Phenylenic Nanotube. Our results will be
a good addition in the field of chemical graph theory. To define reverse version of other degree based topological

indices is an interesting problem.
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