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Abstract
Topological indices are very important parameters in the QSPR study. In this paper a novel topological index
named as RS2- index has been introduced. Further, we carry QSPR analysis for the set of octane isomers. The
QSPR study reveals that the performance of RS2- index is better than the M1(G),M2(G),M1(G) and M2(G).
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1. Introduction
Let G = (V,E) be a graph. The number of vertices of G

we denote by n and the number of edges we denote by m,
thus |V (G)| = n and |E(G)| = m. The degree of a vertex v,
denoted by dG(v).

The complement of a graph G, denoted by G, is a simple
graph on the same set of vertices V (G) in which two vertices
u and v are connected by an edge uv, if and only if they are
not adjacent in G. Obviously, E(G)∪E(G) = E(Kn), and
m = |E(G)| = n(n−1)

2 −m. For undefined terminologies we
refer the reader to [3].

There are two invariants called the first Zagreb index and
second Zagreb index [1, 2, 4–6] defined as

M1(G) = ∑
u∈V (G)

dG(u)2

and

M2(G) = ∑
uv∈E(G)

dG(u)dG(v),

respectively.

In fact, one can rewrite the first Zagreb index as

M1(G) = ∑
uv∈E(G)

[
dG(u)+dG(v)

]
.
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Noticing that contribution of nonadjacent vertex pairs
should be taken into account when computing the weighted
Winer polynomials of certain composite graphs (see [1]) de-
fined first Zagreb coindex and second Zagreb coindex as

M1(G) = ∑
uv/∈E(G)

[
dG(u)+dG(v)

]

M2(G) = ∑
uv/∈E(G)

dG(u)dG(v),

respectively.

It follows directly from the definition of second Zagreb
coindex achieve its smallest possible value of zero. Therefore,
throughout this paper, to avoid trivialities, we assume that the
graphs considered have second Zagreb coindex value at least
one.

Recently Hosamani et. al.,[9] have put forward ten novel
topological index S2(G) = ∑

uv∈E
dG(u)|dG(u)|+dG(v)|dG(v)|.

Based on this concept, here we considering the reciprocal
version of S2(G). Which is defined as follows:

RS2(G) =
1

∑
uv∈E

dG(u)|dG(u)|+dG(v)|dG(v)|

.

2. QSPR Analysis RS2(G)- Index

Now, we are interested in to check the chemical applica-
bility of RS2(G) of molecular graph G. For this reason, we
are interested to carry QSPR analysis of RS2(G) with the set
of octane isomers. The following statistical models have been
used for the study:

• Linear Model: P = a(RS2(G))+b

• Quadratic Model : P = a(RS2(G))2 +b(RS2(G))+ c

• Logarithmic Model: P = a+b ln(RS2(G))

where P is a physical property, a,b and c are constants.

Here we have examined the chemical applicability of the
RS2-index and compared the values with the so called de-
gree based topological indices, namely, first Zagreb index
M1(G), second Zagreb index M2(G), first Zagreb coindex
M1(G) and second Zagreb coindex (M2(G)), for modeling ten
representative physical properties [boiling points(BP), molar
volumes (mv) at 20◦C, molar refractions (mr) at 20◦C, heats
of vaporization (hv) at 25◦C, surface tensions (st) 20◦C and
melting points (mp), acentric factor (AcentFac) and DHVAP]
of octane isomers. The values are compiled in Table 1 [8].

3. Linear Regression Models
In this section we consider the linear regression models

for RS2(G), M1(G), M2(G), M1(G) and M2(G) as follows:

bp = 106.090+15.401(RS2(G))

Heatso f vaporization = −222.798+12.047(RS2(G))

TC = 282.929+13.520(RS2(G))

PC = 26.948−1.122(RS2(G))

S = 98.878+13.213(RS2(G))

D = 0.742−0.059(RS2(G))

Radius = 1.403+0.458(RS2(G))

HVAP = 37.829+1.573(RS2(G))

MV = 160.257+1.649(RS2(G))

AF = 0.283+0.107(RS2(G))

DHVAP = 8.545+1.175(RS2(G))

4. Quadratic Regression Models
In this section we consider the quadratic regression models

for RS2(G), M1(G), M2(G), M1(G) and M2(G) as follows:

bp = 16.912(RS2(G))2−1.581(RS2(G))+109.337
hv = 7.986(RS2(G))2 +4.028(RS2(G))−221.265
tc = 17.159(RS2(G))2−3.623(RS2(G))+282.233
pc = 3.291(RS2(G))2−4.395(RS2(G))+26.104

s = 25.445(RS2(G))2−12.182(RS2(G))+96.539
d = −0.234(RS2(G))2 +0.175(RS2(G))+0.776
r = 0.147(RS2(G))2 +0.310(RS2(G))+1.463

hvap = −11.530(RS2(G))2 +13.049(RS2(G))+40.33
mv = 5.835(RS2(G))2−3.798(RS2(G))+159.296
a f = 0.154(RS2(G))2−0.047(RS2(G))+0.274

dhvap = 0.854(RS2(G))2 +0.320(RS2(G))+8.607

5. Logarithmic Regression Models
In this section we consider the linear regression models for
RS2(G), M1(G), M2(G), M1(G) and M2(G) as follows:

bp = 116.930+3.481(RS2(G))

Heatso f vaporization = −213.886+3.190(RS2(G))

TC = 293.843+4.566(RS2(G))

PC = 26.410+0.018(RS2(G))

S = 109.392+4.299(RS2(G))

D = 0.689−0.027(RS2(G))

Radius = 1.730+0.108(RS2(G))

HVAP = 38.246−0.390(RS2(G))

MV = 161.883+1.002(RS2(G))

AF = 0..365+0.032(RS2(G))

DHVAP = 9.413+0.310(RS2(G))
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6. Results and Discussions
The correlation coefficient(r) values for the above men-

tioned physical properties of octane isomers with RS2(G)-
index gives interesting results. Start from the linear regression
models, The r values ranging from 0.022to0.597, where as
the r value for the quadratic regression model ranging from
0.032to0.602 and for logarithmic regression model the range
of r value is 0.036to0.687.

The correlation coefficient(r) values for the physical prop-
erties of octane isomers with M1(G)- index as follows: Start
from the linear regression models, The r values ranging from
0.038to0.862, where as the r value for the quadratic regres-
sion model ranging from 0.053to0.862 and for logarithmic
regression model the range of r value is 0.050to0.859.

The correlation coefficient(r) values for the physical prop-
erties of octane isomers with M2(G)- index as follows: Start
from the linear regression models, The r values ranging from
0.014to0.902, where as the r value for the quadratic regres-
sion model ranging from 0.042to0.902 and for logarithmic
regression model the range of r value is 0.014to0.897.

The correlation coefficient(r) values for the physical prop-
erties of octane isomers with M1(G)- index as follows: Start
from the linear regression models, The r values ranging from
0.038to0.862, where as the r value for the quadratic regres-
sion model ranging from 0.029to0.861 and for logarithmic
regression model the range of r value is 0.053to0.862.

The correlation coefficient(r) values for the physical prop-
erties of octane isomers with M2(G)- index as follows: Start
from the linear regression models, The r values ranging from
0.027to0.848, where as the r value for the quadratic regres-
sion model ranging from 0.031to0.862 and for logarithmic
regression model the range of r value is 0.043to0.865.

For model (1), the RS2(G)- index shows minimum correla-
tion with molar volume and the maximum correlation with the
DHVAP of the octane isomers, the M1(G) shows minimum
correlation with HVAP and the maximum correlation with
AF, the the M2(G) shows minimum correlation with HVAP
and the maximum correlation with AF, the M1(G) shows min-
imum correlation with HVAP and the maximum correlation
with AF and finally the M2(G) shows minimum correlation
with HVAP and the maximum correlation with entropy.

For model (2), the RS2(G)- index shows minimum correla-
tion with molar volume and the maximum correlation with the
DHVAP of the octane isomers, the M1(G) shows minimum
correlation with MV and the maximum correlation with AF,
the the M2(G) shows minimum correlation with TC and the
maximum correlation with AF, the M1(G) shows minimum
correlation with HVAP and the maximum correlation with AF
and finally the M2(G) shows minimum correlation with TC

and the maximum correlation with entropy.

Finally, for model (3), the RS2(G)- index shows minimum
correlation with HVAP and the maximum correlation with
the D of the octane isomers, the M1(G) shows minimum
correlation with MV and the maximum correlation with AF,
the the M2(G) shows minimum correlation with TC and the
maximum correlation with AF, the M1(G) shows minimum
correlation with MV and the maximum correlation with AF
and finally the M2(G) shows minimum correlation with TC
and the maximum correlation with entropy.

7. The Correlations of RS1(G) with the
Physico-chemical Properties of Octane

isomers
The correlation coefficient of RS2(G) with above men-

tioned physical properties are depicted in the following fig-
ures.
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8. The Correlations of M1(G) with the
Physico-chemical Properties of Octane

isomers

The correlation coefficient of M1(G) with above men-
tioned physical properties are depicted in the following fig-
ures.
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9. The Correlations of M2(G) with the
Physico-chemical Properties of Octane

isomers

The correlation coefficient of M2(G) with above men-
tioned physical properties are depicted in the following fig-
ures.
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10. The Correlations of M1(G) with the
Physico-chemical Properties of Octane

isomers

The correlation coefficient of M1(G) with above men-
tioned physical properties are depicted in the following fig-
ures.
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11. The Correlations of M2(G) with the
Physico-chemical Properties of Octane

isomers

The correlation coefficient of M2(G) with above men-
tioned physical properties are depicted in the following fig-
ures.
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12. Conclusion
The results of QSPR studies reveals that the regression

models (1)-(3) are the most significant models to predict the
physicochemical properties of molecular graphs.
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