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Abstract

The topological indices are the important tools in QSPR studies. Recently Hosamani et. al., [11] studied the
QSPR analysis of some degree based topological indices by selecting the linear model: P =a+ (T1)b, where P
is the physical property and 71 is the topological index. In this paper, we carry forward their work by studying the
quadratic and logarithmic models for the set 67 alkanes.
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Augumented Zagreb Index [3]

4,00\
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-l +dm J (1)

Geometric-Airthmetic Index [14]

2/ du(G)dv(G)

GO = L 4,6 +an(6) (1.6
Harmonic Index [2]
2
1O = LiG+a© (-7
Sum Connectivity Index [15]
1
SCI(G) = L;vidu G rdat) (1.8)

For recent work on degree-based topological indices, we
refer the interested reader to the articles [5-10, 12].

2. The Use of Selected Degree Based
Topological Indices in QSPR Studies

We have used here 08 degree based topological indices, viz.,
M,(G), R(G),ABC(G),AZI(G), GA(G), H(G), SCI(G) RR(G)
for modeling eight 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 ten-
sions (st) 20°C and melting points (mp)] of the 67 alkanes
from n-butanes to nonanes. Values for these property were
taken from [11]. The values are compiled in Table 1 and Table
[2] in [11].

3. Regression Models
The following statistical models have been used for the study:

e Linear Model:

P=a(TI)+b (3.1

e Quadratic Model :

P=a(TI)?+b(TI)+c (3.2)

e Logarithmic Model:

P=a+bln(TI) 3.3)

where P is a physical property, T1 is a topological index and
a,b and c are constants.

Now we have obtained the following different regression
models for each degree based topological index, which are
listed below.
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4. Randi¢ index R(G)

1. Linear Model

bp
mv
mr
hv

ct
cp

st

mp

= —76.519+[R(G)]51.433
71.458 + [R(G)]24.968
11.965 + [R(G)]7.546

(G)]
(G)]
= 12352+ [R(G)]7.270
39.946 + [R(G)]68.560
[R(G)]
(G)]

42.875 — [R(G)]4.459
12.463 + [R(G)]2.337
—  —160.901 4 [R(G)]15.931

2. Quadratic Model

= 3 S
< ~ <
[T

Q
]
|

cp =

©
3l
I

199.335[R(G)]* — 22.750[R(G)] — 304.298
22.884[R(G))* +0.320[R(G)] 4 74.660
7.546[R(G)]* —7.526|R(G)] + 11.964
5.351[R(G)]* +0.295[R(G)] + 15.307
156.322[R(G)]* — 13.499[R(G)] — 98.213
—7.446[R(G))> +0.459[R(G)] 4 47.975
4.948[R(G)]> — 0.401[R(G)] + 8.444
—39.589[R(G))* + 8.559[R(G)] — 76.219

3. Logarithmic Model

bp
my
mr
hv

ct
cp

st

mp

—  —98.213+1In[R(G)]164.078
64.861 + In[R(G)]76.576
9.942 + In[R(G)]23.165

10.487 + In[R(G)]22.253

— 11.673+In[R(G)]7.305

[R(G)]

(G)]

44262 — In[R(G)]13.873
11.673 + In[R(G)]7.305
= —161.902+In[R(G)]46.179

5. Reciprocal Randi¢ Index RR(G)
1. Linear Model

bp
my
mr
hv
ct
cp
st

mp

= —36.550+[RR(G)]10.479
88.599 + [RR(G)]5.283
10.916 + [RR(G)]1.613

(G)
(G)
= 17.878+[RR(G)
94.651+ [RR(G)]13.654
(G)
(G)

38.098 — [RR(G)]0.815
13.613 + [RR(G)]0.529
—  —154.694+ [RR(G)]3.816

]
]
J1.5
]
]
]
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2. Quadratic Model

bp
my
mr
hv

ct
cp

st

mp

29.569[RR(G)]* —0.777[RR(G)] — 143.624
8.562[RR(G)]> — 0.135[RR(G)] +70.362
2.231[RR(G))* — 0.025[RR(G)] + 13.481
2.884[RR(G)]? — 0.057[RR(G)] +10.179
26.563[RR(G)]* — 0.526[RR(G)] +22.245
—2.633[RR(G)]* +0.074[RR(G)] +48.296
0.769[RR(G)]> — 0.010[RR(G)] + 12.284
2.732[RR(G))* — 0.047[RR(G)] — 149.022

3. Logarithmic Model

bp
my
mr
hv

ct
cp

st

mp

—204.147 + In[RR(G)]120.671
10.071 + In[RR(G)]58.499
—6.826+In[RR(G)]17.771
—4.673+1n[RR(G)]16.701
—115.874+In[RR(G)]154.217
51.429 — In[RR(G)]9.499
5.777+In[RR(G)]5.844
—206.274 + In[RR(G)]40.018

6. Second Zagreb index M;(G)
1. Linear Model

bp
my
mr
hv

ct
cp

st

mp

3.194 4 [M,(G))3.582
108.696 + [M>(G)]1.806
22.911 + [M5(G)]0.556
23.808 + [M>(G)]0.505
145.038 + [M1(G)]4.713
34.082 — [M,(G)]0.248
15.125 + [M>(G)]0.198
—144.169 + [M(G)]1.462

2. Quadratic Model

9.5[M(G)]*> = 0.11[M(G)] — 67.612
4.654[M>(G)]* — 0.042[M>(G)] + 82.216
1.132[M>(G)]* — 0.11[Ma(G)] + 16.132
1.316[M»(G)]* — 0.015[M>(G)] + 14.259
10.197[M>(G)]*> — 0.0101[M>(G)] +79.430
—0.990[M>(G)]* +0.014[M(G)] +42.965
0.340[M>(G)]* — 0.003[M,(G)] + 13.466
2.612[Ma(G))* — 0.25[M>(G)] — 155.608
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3. Logarithmic Model

bp
mv
mr
hv

ct
cp

st

mp

—157.572 + In[M>(G)]80.309
35.344 + In[M>(G)]38.120
0.678 + In[M>(G)]11.632
23.808 + In[M,(G)]0.505
—57.195 + In[M,(G)]102.888
46.458 — In[M>(G)]5.931
7.282+ In[M>(G)]4.115
—195.718 + In[M,(G)]28.122

7. Atom-Bond Connectivity index ABC(G)
1. Linear Model

bp
my
mr
hy

ct
cp

st

mp

—64.716 4 [ABC(G)]33.687
85.034 + [ABC(G)]14.889
16.060 + [ABC(G)]4.501
16.908 -+ [ABC(G)]4.219
84.789 + [ABC(G)|38.735
(G)]
(G)]

38.675 — [ABC(G)]2.310
13.480 + [ABC(G)]1.445
—162.007 4 [ABC(G)]11.401

2. Quadratic Model

82.424[ABC(G))? — 5.262[ABC(G)] — 170.576
42.667[ABC(G)]> — 3.003[ABC(G)] +24.767
12.555[ABC(G))? — 0.871[ABC(G)] — 1.414
13.605[ABC(G)]> — 1.015[ABC(G)] — 3.456

126.152[ABC(G)]* — 9.438]ABC(G)] — 105.087
—11.102[ABC(G)]? +0.949[ABC(G)] +57.771
4.686[ABC(G)]* —0.351[ABC(G)] + 6.452
13.132[ABC(G)]? — 0.188[ABC(G)] — 165.747

3. Logarithmic Model

bp
my
mr
hy
ct
cp
st

mp

—130.360 + In[ABC(G)]148.181
55.600 + In|[ABC(G)]65.736
0.678 + In[ABC(G)]11.632
8.402+ In[ABC(G)]18.729
—57.195 + In[ABC(G)]102.888
43.926 — In[ABC(G)]10.623
10.545 + In[ABC(G)]6.427
—182.575+ In[ABC(G)]49.066
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8. Augmented Zagreb Index AZI(G)
1. Linear Model

bp
my
mr
hv

ct
cp

st

mp

= 12424+ [AZI(G)]2.153
113.239+ [AZI(G)]1.068
24.599 4 [AZI(G)]0.322
24513+ [AZI(G)]0.311
144.923 + [AZI(G)]3.102
34.848 — [AZI(G)]0.180
16.409 + [AZI(G)]0.991

= —134.675+[AZI(G)]0.672

2. Quadratic Model

=
T 3
I

Q
Q
I

o)
g
|

7.32[AZI(G))* — 0.063[AZI(G)] — 82.098
1.644[AZI(G)]* — 0.007[AZI(G)] + 102.697
0.526[AZI(G)]* — 0.002[AZI(G)] 4 20.875
0.416[AZI(G))* —0.001[AZI(G)] +22.595
7.423[AZI(G))* — 0.053[AZI(G)] + 65.599
—0.379[AZI(G)]* 4 0.002[AZI(G)] + 38.502
0.216[AZI(G))*> — 0.001[AZI(G)] + 14.281
—2.142[AZI(G)]* — 0.035[AZI(G)] — 84.780

3. Logarithmic Model

bp
my
mr
hv

ct
cp

st

mp

—  —187.696+In[AZI(G)]79.188
29.399 + In[AZI(G)]35.203
—0.952+In[AZI(G)]10.693
= 0.279+1n[AZI(G)]10.204
—121.818 +1In[AZI(G)]108.818
49.847 — In[AZI(G)]49.847
8.076 +In[AZI(G)]3.142

= —158.803+1In[AZI(G)]14.474

9. Geometric-Airthmetic Index GA(G)
1. Linear Model

bp
my
mr
hv

ct
cp

st

mp

—  —53.490+ [GA(G)]25.569
82,145+ [GA(G)]12.497
15.201 + [GA(G)]3.777
15.556 4 [GA(G)]3.624
—  69.372+[GA(G)]33.814
[GA(G)]
(G)]

~—

40.776 — [GA(G)]2.201
13.365+ [GA(G)]1.186
= —151.482+[GA(G)]7.566

— —
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2. Quadratic Model

84.230[GA(G)]? — 5.241[GA(G)] — 205.368
11.018[GA(G))> +0.132[GA(G)] 4 85.974
3.426[GA(G)]*> 4 0.031[GA(G)] + 16.105
2.432[GA(G)]> 4+ 0.016[GA(G)] + 18.643
64.764|GA(G)]*> — 2.765[GA(G)] — 10.761
—3.172[GA(G)]? 4 0.087[GA(G)] +43.297
2.457[GA(G))* — 0.113[GA(G)] 4 10.075
—16.468[GA(G)]* 4 2.163[GA(G)] — 89.671

3. Logarithmic Model

bp
my
mr
hy

ct
cp

st

mp

10

—141.711 4 1n[GA(G)]137.672
43.969 + In[GA(G)]64.597
3.653 +In[GA(G)]19.525
4.583 +In[GA(G)]18.681
—40.247 +1n[GA(G)]178.218
47.764 — In[GA(G)]11.519
9.474+1n[GA(G)]6.276
—179.479 4 In[GA(G)]36.726

. Harmonic Index H(G)

1. Linear Model

bp
my
mr
hv

ct
cp

st

mp

—52.343 4 [H(G)]48.668
81.662+ [H(G)]24.018
15.150+ [H(G)]7.228
15.059 + [H(G)]7.072
63.098 + [H(G)]66.687
41.516 — [H(G)]4.439
13.506 + [H(G)]2.219
—156.398 + [H(G)]15.763

2. Quadratic Model

bp
my
mr
hv

ct
cp

st

mp

197.073[H(G)]* — 24.379[H(G)] — 266.711
35.395[H(G))> — 1.870[H(G)] + 65.270
11.768[H (G)]*> — 0746[H (G)] + 8.609
8.455[H(G))* — 0.221[H(G)] +13.124
186.977[H(G)]> — 19.760[H(G)] — 110.657
—8.281[H(G))* +0.631[H(G)] +47.065
5.597[H(G)]* —0.555[H(G)] +8.644
—54.423[H(G)]* + 11.565[H (G)] — 55.220
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3. Logarithmic Model

bp
my
mr
hv

ct
cp

st

mp

= —62.629+In[H(G)]145.849

)]
= 14.917+1In[H(G)]20.586
15.005 + In[H (G)]19.995
54.741 + In[H (G)]195.002
[H(G)]
)]

41.773 - In[H(G)]12.730
= 13.276+1In[H(G)]64.57
—150.996 + In[H (G)]39.806

11. Sum-Connectivity Index SCI(G)
1. Linear Model

bp
my
mr
hy

ct
cp

st

mp

= —67.446+[SCI(G)]52.484

75.934 + [SCI(G)]25.463
13.319+ [SCI(G)]7.695
13.662 4 [SCI(G)]7.412

= 50.335+ [SCI(G)]69.578
42.146 — [SCI(G)]4.567
15.125 + [SCI(G)]0.198

= —157.805+[SCI(G)]16.178

2. Quadratic Model

185.047[SCI(G)]? — 22.097[SCI(G)] — 254.170
22.264[SCI(G)]* +0.533[SCI(G)] + 80.439
7.089[SCI(G)]* +0.101[SCI(G)] + 14.172
4.756[SCI(G)]* +0.442[SCI(G)] + 17.402
148.589[SCI(G)]? — 13.170[SCI(G)] — 60.957
—7.799[SCI(G))* +0.375[SCI(G)] 4 45.291
0.340[SCI(G))? — 0.003[SCI(G)] + 13.466
—31.545[SCI(G)]? +8.001[SCI(G)] — 90.965

3. Logarithmic Model

bp
my
mr
hv

ct
cp

st

mp

= —73.005+In[SCI(G)]153.008

76.842 + In[SCI(G)]71.244
13.577 4 In[SCI(G)]21.543
13.999 + In[SCI(G)]20.678

—  47.812+1n[SCI(G)]198.806
42.171 —In[SCI(G)]12.932

7.282 + In[SCI(G)]4.115

= —154.564 +In[SCI(G)]42.865
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12. Discussion and Concluding Remarks

By inspection of the data given in tables 1 and 2, and regres-
sion equations it is possible to draw a number of conclusions
81.125 +In[H(G)]68.205 for the given degree based topological indices.

e The Randic index plays an useful role in QSPR stud-

ies. The correlation coefficient value ranges from 0.073
to 0.924 for linear model with minimum correlation
coefficients value for melting points of alkanes and
maximum correlation coefficient value for critical tem-
perature of alkanes respectively. For quadratic model
the correlation coefficient value ranges from 0.086 to
0.943 with minimum correlation coefficients value for
melting points of alkanes and maximum correlation co-
efficient value for critical temperature of alkanes respec-
tively. Finally, for logarithmic model the correlation
coefficient value ranges from 0.065 to 0.942 with mini-
mum correlation coefficients value for melting points
of alkanes and maximum correlation coefficient value
for critical temperature of alkanes respectively.

The reciprocal Randic index shows less predictive power
than the Randic index. The correlation coefficient value
ranges from 0.082 to 0.925 for linear model with mini-
mum correlation coefficients value for melting points of
alkanes and maximum correlation coefficient value for
molar refractions of alkanes respectively. For quadratic
model the correlation coefficient value ranges from
0.082 to 0.928 with minimum correlation coefficients
value for melting points of alkanes and maximum corre-
lation coefficient value for molar refractions of alkanes
respectively. Finally, for logarithmic model the cor-
relation coefficient value ranges from 0.081 to 0.917
with minimum correlation coefficients value for melting
points of alkanes and maximum correlation coefficient
value for critical temperature of alkanes respectively.

The classical topological index namely the second Za-
greb index shows the following applications in QSPR
studies of alkanes. The correlation coefficient value
ranges from 0.073 to 0.807 for linear model with mini-
mum correlation coefficients value for melting points of
alkanes and maximum correlation coefficient value for
molar refractions of alkanes respectively. For quadratic
model the correlation coefficient value ranges from
0.075 to 0.860 with minimum correlation coefficients
value for melting points of alkanes and maximum corre-
lation coefficient value for critical temperature of alka-
nes respectively. Finally, for logarithmic model the
correlation coefficient value ranges from 0.079 to 0.827
with minimum correlation coefficient value for melting
points of alkanes and maximum correlation coefficient
value for critical temperature of alkanes respectively.

The atom bond connectivity index found to be useful
topological index. The correlation coefficient value

N %,
= 7

(N
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ranges from 0.093 to 0.825 for linear model with mini-
mum correlation coefficients value for melting points of
alkanes and maximum correlation coefficient value for
boiling point of alkanes respectively. For quadratic
model the correlation coefficient value ranges from
0.093 to 0.855 with minimum correlation coefficients
value for melting points of alkanes and maximum cor-
relation coefficient value for boiling point of alkanes
respectively. Finally, for logarithmic model the cor-
relation coefficient value ranges from 0.093 to 0.848
with minimum correlation coefficient value for melting
points of alkanes and maximum correlation coefficient
value for boiling point of alkanes respectively.

The augmented Zagre index found to be less useful
topological index than the ABC-index. The correlation
coefficient value ranges from 0.049 to 0.723 for linear
model with minimum correlation coefficients value for
melting points of alkanes and maximum correlation co-
efficient value for critical temperature of alkanes respec-
tively. For quadratic model the correlation coefficient
value ranges from 0.088 to 0.785 with minimum corre-
lation coefficients value for melting points of alkanes
and maximum correlation coefficient value for critical
temperature of alkanes respectively. Finally, for loga-
rithmic model the correlation coefficient value ranges
from 0.021 to 0.761 with minimum correlation coeffi-
cient value for melting points of alkanes and maximum
correlation coefficient value for critical temperature of
alkanes respectively.

The gometric-airthmatic index has a good predictive
power for the set of alkanes. The correlation coeffi-
cient value ranges from 0.068 to 0.927 for linear model
with minimum correlation coefficients value for melt-
ing points of alkanes and maximum correlation coeffi-
cient value for critical temperature of alkanes respec-
tively. For quadratic model the correlation coefficient
value ranges from 0.080 to 0.939 with minimum corre-
lation coefficients value for melting points of alkanes
and maximum correlation coefficient value for critical
temperature of alkanes respectively. Finally, for loga-
rithmic model the correlation coefficient value ranges
from 0.059 to 0.938 with minimum correlation coeffi-
cient value for melting points of alkanes and maximum
correlation coefficient value for critical temperature of
alkanes respectively.

The harmonic index has the following applications in
QSPR study. The correlation coefficient value ranges
from 0.070 to 0.819 for linear model with minimum cor-
relation coefficients value for melting points of alkanes
and maximum correlation coefficient value for criti-
cal temperature of alkanes respectively. For quadratic
model the correlation coefficient value ranges from
0.097 to 0.870 with minimum correlation coefficients
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value for melting points of alkanes and maximum corre-
lation coefficient value for critical temperature of alka-
nes respectively. Finally, for logarithmic model the
correlation coefficient value ranges from 0.055 to 0.857
with minimum correlation coefficient value for melting
points of alkanes and maximum correlation coefficient
value for critical temperature of alkanes respectively.

e The sum connectivity index found to be useful topologi-
cal index. The correlation coefficient value ranges from
0.074 to 0.926 for linear model with minimum correla-
tion coefficients value for melting points of alkanes and
maximum correlation coefficient value for critical tem-
perature of alkanes respectively. For quadratic model
the correlation coefficient value ranges from 0.066 to
0.944 with minimum correlation coefficients value for
melting points of alkanes and maximum correlation co-
efficient value for critical temperature of alkanes respec-
tively. Finally, for logarithmic model the correlation
coefficient value ranges from 0.084 to 0.942 with mini-
mum correlation coefficient value for melting points of
alkanes and maximum correlation coefficient value for
critical temperature of alkanes respectively.

13. Correlation of Topological Indices
with Physico-Chemical Properties of
Alkanes

In the following figures, the correlation of topological in-

dices with above mentioned physical properties of alkanes are
shown:

BP

© Observed
—Linear
«| — Logarithmic

15000 — GQuadratic

100.00

50.00




CP

QSPR analysis of Alkanes with certain degree based topological indices — 320/330

40.00

35.00

3000

2500

20.00
1

CT

35000

30000+

250.00M

200.00H

15000

100.00
1

HV

50.00

4000

30.00

20.00
1

© Observed
——Linear

— Logarthmic
= Quadratic

O Observed
—Linear
— Logarthmic

1= ouadratic

© Observed
—Linsar

— Logarthmic
— Cuadratic

320

MP

100.00+

-100.004

-200.00
1

45,00

40.00-

35.007

30.00

25.00
1.4

180.00

160.009

140.00

120009

© Obssrved

——Linear

— Logartthmic
= Quadratic

© Observed

—Linear

— Logarithmic
— Quadratic

© Observed

— Linear

— Logarithmic
— Cuadratic




QSPR analysis of Alkanes with certain degree based topological indices — 321/330

ST
O Observed
2400 — Linear
— Logarthmic
= Quadratic
22,00
20,00
18.00+
16,00
14.00 T T T T T
1 200 250 3.00 3350 4.00 450
R
© Observed
— Linear
i — Logarithmic
A0 — Guadraiic
100.004
50,00
00
T T T T T
800 9.00 1200 1500 18.00
RR
CP
© Observed
40,00 — Linear
— Logarithmic
— Quadratic

30.00

25.00

2000

T T T T
.00 1200 1500 18.00

321

350.004

300.00

250.004

200.00

100.00

T
12.00

RR

T
15.00

HV

T
18.00

50.00

40.00

30.00-

e
oL T T T T T
6.00 9.00 12.00 1500 18.00
RR
MP

100,00 ©

00+
-100.00
-20000 T

T
18.00

© Obssrved

——Linear

— Logartthmic
= Quadratic

© Observed

—Linear

— Logarithmic
— Quadratic

© Observed

— Linear

— Logarithmic
— Cuadratic




QSPR analysis of Alkanes with certain degree based topological indices — 322/330

T
45,00
40,00
3500
30,00
;
2500 { T T T T
6.00 9.00 12.00 1500 18.00
RR
MV
-
e
Zo
0g O /7.
180,00 %Cb%’ A
513
om
o 0%
© "o
150,00 )
77 %%
L
Y/
Bt
& o
% o
140,00 7
7 o
oo
120,00 i
&
T T T T T
800 9.00 1200 1500 18.00
RR

24,00

22,00

2000

16.00

14 00

T
1200
RR

T T
1500 18.00

© Observed
——Linear

— Logarthmic
= Quadratic

O Observed
—Linear

— Logarthmic
— Quadratic

© Observed
—Linsar

— Logarthmic
— Cuadratic

322

150.00+
100.00+
50.009
oo+ i
o jf
T T T T T
10.00 20,00 30,00 40.00 50.00
M2
cp
000 %
o
2@
\ N\
Lo R
35.00+

30.007

25.00

20.00

350.00)

300.00

250004

200004

10000
0

T T T T T
10.00 2000 30.00 40.00 50.00
M2

© Obssrved

——Linear

— Logartthmic
— Quadratic

© Observed

—Linear

— Logarithmic
— Quadratic

© Observed

— Linear

— Logarithmic
— Cuadratic




QSPR analysis of Alkanes with certain degree based topological indices — 323/330

HV

50.00

4000

30.00

20.00 T T T T T
0 10.00 2000 30.00 40.00 50.00
M2
MP
100,00 °
00
o
o

-100.00-

0ot T T T T T
0o 1000 2000 30.00 40.00 50.00
M2
Bare=ss]

45.00- g
4000+
35,00
3000+
2500 T

0o 50.00

© Observed
——Linear

— Logarthmic
= Quadratic

O Observed
—Linear

— Logarthmic
— Quadratic

© Observed
—Linsar

— Logarthmic
— Cuadratic

323

180.00

160.009

14000

120.007)

T T T T T
0 10.00 20,00 30.00 40.00 50.00

M2

24 00

22,00

20.00-

18.00

16.00-

14.00°

150.004

100.004

50.00

T T T T T
1000 20,00 3000 40.00 5000
M2

© Obssrved

——Linear

— Logartthmic
= Quadratic

© Observed

—Linear

— Logarithmic
— Quadratic

© Observed

— Linear

— Logarithmic
— Cuadratic




CP

40.00

35.00

3000

2500

20.00
200

35000

30000+

250.00M

200.00H

15000

100.00
200

HV

50.00

4000

30.00

2000
2

© Observed
——Linear

— Logarthmic
= Quadratic

O Observed
—Linear

— Logarthmic
— Quadratic

© Observed
—Linsar

— Logarthmic
— Cuadratic

324

MP

100.00+

-100.004

-200.00
2.00

45,00

40.00-

35.007

30.00

25.00
2.

ABC

180.00

160.009

140.00

120009

QSPR analysis of Alkanes with certain degree based topological indices — 324/330

© Obssrved

——Linear

— Logartthmic
= Quadratic

© Observed

—Linear

— Logarithmic
— Quadratic

© Observed

— Linear

— Logarithmic
— Cuadratic




ST

QSPR analysis of Alkanes with certain degree based topological indices — 325/330

24,00

22,00

20.00

18.00

16.007

14.00
200

15000+

100.00

50.00

E T
2000 40.00
AZ|

CP

T
80.00

40.00

30.00

25.00

20.00
00

T T
2000 4000

© Observed
——Linear

— Logarthmic
= Quadratic

O Observed
—Linear

— Logarthmic
— Quadratic

© Observed
—Linsar

— Logarthmic
— Cuadratic

325

350.004

300.00

250.004

200.00+
150,00+
A
10000 rf T T T
0 2000 40.00 60.00
AZ|
HV
50.00

40.00

30.00-

20.00
0

T T T
20.00 40.00 60.00

45.007

40.00

35.00

30.00

2500
0

T T T
2000 40.00 60.00

© Obssrved

——Linear

— Logartthmic
= Quadratic

© Observed

—Linear

— Logarithmic
— Quadratic

© Observed

— Linear

— Logarithmic
— Cuadratic




QSPR analysis of Alkanes with certain degree based topological indices — 326/330

45.00

40.00

35.00

3000

25.00
0

T T
20.00 4000 60.00

MV

16000

160.007

140.00

120.004

T T T
2000 4000 80.00

ST

24,00

22,00

2000

16.00

16.00

14 00
00

T T T
2000 4000 60.00

© Observed
——Linear

— Logarthmic
= Quadratic

O Observed
—Linear

— Logarthmic
— Quadratic

© Observed
—Linsar

— Logarthmic
— Cuadratic

326

BP

150.00

100.004

50.007

CP

40.00-

35.00-

30.007

25.00

20.00
2.

T T T
3.00 4.00 5.00

GA

T
6.00

CT

350.00)

300.00

250004

200004

150.007

10000
200

T T
300 400 500
GA

T
6.00

© Obssrved

——Linear

— Logartthmic
= Quadratic

© Observed

—Linear

— Logarithmic
— Quadratic

© Observed

— Linear

— Logarithmic
— Cuadratic




QSPR analysis of Alkanes with certain degree based topological indices — 327/330

HV

© Observed
50.00 —Linear
— Logarthmic
— Cuadratic
40.004
30.009
20.00 T T T
200 300 4.00 5.00 6.00 7.00 800
GA
MP
© Observed
— Linear
— Logarithmic
— Quadratic
100,00 @
00
o
o
o o
o
-100.00-]
-2000 T T T T T T
2.00 3.00 400 500 .00 7.00 800
GA
© Observed
45,004 —Linsar
— Logarthmic
— Cuadratic
40.004
35.00
30.009
25.00
200

327

Mv

© Observed
——Linear
— Logarithmic
= Quadratic
180.00-
16000
14000
12000
2
ST
© Observed
24,009 — Linear
— Logarithmic
— GQuadratic
22007
20001
18.004
16,009
14.00 T T T T T T
200 300 400 500 500 700 800
GA
© Observed
— Linear
— Logarithmic
L — Quadratic

100.004

50.00




CP

QSPR analysis of Alkanes with certain degree based topological indices — 328/330

40.00

3000

2500

20.00
1

35000

30000+

250.00M

200.00H

15000

100.00
1

HV

50.00

4000

30.00

20.00
1

© Observed
——Linear

— Logarthmic
= Quadratic

O Observed
—Linear

— Logarthmic
— Quadratic

© Observed
—Linsar

— Logarthmic
— Cuadratic

328

MP

100.00+

-100.004

-200.00
1

45,00

40.00-

35.007

30.00

25.00
1.4

180.00

160.009

140.00

120009

© Obssrved

——Linear

— Logartthmic
= Quadratic

© Observed

—Linear

— Logarithmic
— Quadratic

© Observed

— Linear

— Logarithmic
— Cuadratic




QSPR analysis of Alkanes with certain degree based topological indices — 329/330

24,00

22,00

20.00

18.00

16.007%

© Observed
——Linear

— Logarthmic
= Quadratic

14.00
1

15000+

100.00

50.00

O Observed
—Linear

— Logarthmic
— Quadratic

T T T
3.00 350 4.00

SCI

CP

40.00

30.00

25.00

© Observed
—Linsar

— Logarthmic
— Cuadratic

20.00
1

329

350.004

300.00

250.004

200.00

150.007]

O Observed
—Linear

~| — Logarthmic

— Quadratic

100.00
1

T T T
2.00 250 3.00 350

scl

HV

50.00

40.00

30.00-

© Observed

—Linear

— Logarithmic
— Quadratic

o
20.00 T T T T
1.50 2.00 250 3.00 350
scl
MP
100,00
00+
-100.00
5 )
-20000 T
1 2.00 250 3.00 350

© Observed

— Linear

— Logarithmic
— Cuadratic




QSPR analysis of Alkanes with certain degree based topological indices — 330/330

MR
) © Observed
45,00 W —Linear
. — Logarthmic
o oo #o — Quadratic
&
40.00 7
@ g HBD o
i
>
35.00- o
oo oo
2
Y/
Y
30.00- o o ® o
7
o 3 o
25.00 T T T T T T
1.50 200 250 3.00 350 4.00 450
SCl
MV
© Observed
# | —Linear
— Logarithmic
" | — Quadratic
160,00 ® o oo% et
&
o8gD
oy
o
> 520 o
150,00 Sh®
. o
-
o 0
. [+]
Z s
140,00 .
R,
o
9 4 Be
120,00 g
/
2
o
T T T T T T
150 200 250 300 350 400 450
sCI
ST

© Observed
—Linsar

— Logarthmic
.4 — Cuadratic

24,00

22,00

2000

16.00

16.007,

14.00° T
1 350

14. Conclusion

The results of QSPR studies reveals that the regression

models (3.1)-(3.3) are the most significant models to predict
the physicochemical properties of molecular graphs.
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