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The entropy of a graph is a function depending both on the
graph itself and on a probability distribution on its vertex set.
This graph function originated in the problem of source coding
in information theory and was introduced by ]. Krner in 1973.
Although the notion of graph entropy has its roots in
information theory, it was proved to be closely related to some
classical and frequently studied graph theoretic concepts. In
this article, we captured the symmetry present in the structure
of molecular graph of nanotube. We computed entropies of
TUCsCs[p;q] nanotube taking some degree-based topological
indices as edge weights.
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Introduction

The entropy of a graph is a function
depending both on the graph itself and on a
probability distribution on its vertex set. This
graph function originated in the problem of
source coding in information theory and was
introduced by J. Korner in 1973. Although the
notion of graph entropy has its roots in
information theory, it was proved to be
closely
frequently studied graph theoretic concepts.
Chemical reaction network theory is an area
of applied mathematics that attempts to
model the behavior of real world chemical
systems. Since its foundation in the 1960s, it
has attracted a growing research community,
mainly due to its applications in biochemistry
and theoretical It has
attracted interest of pure mathematicians due

related to some classical and

chemistry. also
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to the interesting problems that arise from
the mathematical structures involved.

Topological indices are arithmetic
numbers about a graph of the chemical
molecules [1-13]. Each
canonically represented by a
topological indices. Topological descriptors
are derived from hydrogen-suppressed
molecular graphs. Here, computed
weighted entropies of TUCsCg[p;q] using
some degree based topological indices.

molecule is
set of

we
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FIGURE 1 The 2-dimensional view of TUCsCs[p;q]
nanotube.

Definition 1. (Entropy). Let the probability

density function p _ w(uv)

Y W)

then the entropy of graph G is defined as
(G, w) = 3R, logP,.

TUCsCs[p;q] Nanotube

In the molecular graph of TUCsCg[p;q] with
G=(V,E) there are two types of vertices in the
graph G; namely degrees 2 and 3 as seen from
the Figure 1.

Let G=(V,E) be the TUCsCs[p;q]. Note that
here p denotes the number of CsCg nets
horizontally and q denotes the tube levels.
The 2D lattice graph of TUCsCs[p;q] is shown
in Figure 1.

There are 3 kinds of edges in TUCsCs[p;q]
as follows.

E1={uv€eE(TUCsCg)[p;q]: du=2;d,=2};
E>={uv€E(TUCsCs)[p;q]: du=3;d,=2};
Es={uv€E(TUCsCs)[p;q]): du=3;d,=3};

Such that [E:[=2p;[E2[=4p;|E3]|=6pq-2p.

Now from this edge partition, we can have
following results immediately.

Entropies of TUCsCs[p;q] Nanotube

In this section we present our results.

Theorem 1. The entropy of TUCsCs[p;q] with

first Zagreb weight is
1(TUC,C,[p.ql,M,) = log(36pq +16p)
1

——————[168.08067008 pg — 9.4580650].
36pq+16p

Proof. By Definition 1, we have

F. Afzal et al.

Mi(TUCsCs[p;q])=4p(99+4);

I (TUC,Cy[p,ql,M,) =log (36 pq +16p)[| E, [[(2+2)
xlog(2+ 2)]+ | E, |[(2+3) x log(2 + 3)]

+| E;[(3+3) xlog(3+3)]

1
———[(2p)[4xlog4
36pqq+16p[( p)[4xlog4]
+(4p)[5xlog5] + (6pg—2p)[6x log 6]

1
m[(2 p) x[4log4]
+(4p)[5log5] + (36 pg) x[6log6] — (2 p) x[6log6]

1
36pq+16p
[168.08067008 pq — 9.45806501p].

=log(36pg+16p) —
=log(36pg+16p) -

=log(36pq+16p) —

Theorem 2. The entropy of TUCsCg[p;q] with
second Zagreb weight is
PI(TUC,C,[p.ql.M,) =log(54 pq +14p)
1

———[51.52909550 pq — 7.6782692773p].

54pq+14p [ b P]
Proof. By Definition 1, we have
M2 (TUCsCs[p;q])=2p(27q+7);
1(TUC,Cy[p.q],M,) = log(54pq +14p)

1

~ 54pq +14
xlog(2.3)]+ | E, [[(3.3) x log(3.3)]]

54|Oqul‘l[(ZIO)(‘lX|0l;]4)

+(4p).(6xlog6) + (6 pg—2p)(9xlog9)]
1
=log(54 14p) ———[2p(2.40823996
9(54pg+14p) — g [2p( )

[ E [[(22)xlog(2.2)]+| E, | [(2.3)

=log(54pq+14p)—

+(4p)(4.6689075027)(6 pq — 2 p)(8.588182585)]

1
=log(54pq +14p) — ——[4.81647992
g(54pq +14p) 54|Oq+14[ p

+4.6689075027 p +51.52909551pq
~7.6782642773p]

1
54pq +14
[51.52909551pq — 7.6782692773p].

=log(54pg+14p) -

Theorem 3. The entropy of TUCsCg[p;q] with
second Modified Zagreb weight is
I(TUC,C,[p,q]," M,) =1log(0.24 p +1.6666 pq)

1

—— ~  [-0.63616167 pq—0.005683629p].
0.24p +1.6666 pq

Proof. By Definition 1, we have
mM(TUCsCs[p;q])=0:24p+1:6666pq
I(TUC,C,[p.q]," M) =log(0.24p +1.6666 pq)
1
~0.24p +1.6666pq

1 1 1 1
+|E, [[==xlog—]+| E, | [== x log —
B, [l xlog =1+ | B [ [ xlog =1l

1 1
E, |[==xlog—
[E |55 xlog =]
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=log(0.24p +1.6666pg) ————————
o P Pa) 0.24p +1.6666 pq

1 1 1 1
[(2 p)(z x log Z) +(4 p)(g x log g)
+(6pq-2p)(= xlog2)]
9 9
=log(0.24p +1.6666 pq) — m
[2p(-0.15051499783) + (4 p)(—0.12969187506)
+(6pq —2p)(~0.10602694549)]
=1log(0.24p +1.6666 pq) — m
[~0.30102999 p — 0.518767500 p
—0.63616167 pq + 0.21205389 p]
1
0.24p +1.6666 pq
[-0.63616167 pq — 0.005683629 p].

=log(0.24p +1.6666 pq) —

Theorem 4. The entropy of TUCsCs with

Augmented Zagreb weight is

I(TUC,C;, AZ) =log(25.781p + 68.343pq)
- ! [2.98539765pg —16.3531868 p].
25.781p +68.343pq

Proof. By Definition 1, we have
AZ(TUC_{5}C_{8})=48p+22.78125p(3¢-1),
I (TUC,C,,AZ) = log (25. 781p +68.343pq)

- L [1E( )
25. 781p+68 343pq~

xlog(z—— )] [E 1

2+2- 23
)

2
33 .
PR IG 2) 0955

1
25.781p +68.343pq

[(2p)(2° xlog 2°)(4 p)(2° xlog 2°)
9, 9,
+(6pq-2 p)(z) X Iog(z) ]

og(

2+ 3 2
=1o0g(25.781p + 68.343pq) —

25.781p
68.343pq
[14.4494398 p + 28.898879 p + 2.98539765 pq
~0.9965132p] = log (25.781p -+ 68.343pq)

1
© 25.781p +68.343pq

=log(25.781p + 68.343pq) —

[2.98539765 pq —16.3531868 p]

Theorem 5. The entropy of TUCsCg[p;q] with
Hyper second Zagreb weight is
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I(TUC;C,[p,al. H,) = log (486 pq +14p)
1
———[927.5237 pg —8.003334 p].
486 pq +l4p[ Pq P]

Proof. By Definition 1, we have
H,(TUC,C,[p,q]) =486 pq +14p,

I(TUC,Cy[p,al,H,) = log(486 pq +14p)

1
-——————[|E ||(2.2)* xlog(2.2)?
sa6p r1anl B 122" xlog(22)']

HIE, [[(23)° x Iog(2.3)21+[| E, 1[(3:3)% xlog(3.3)%1]

=1log(972pq -18p) — [(2 p) x 4 log 4°

972pq—-18p

+(4p)x 6% log 62 + (6 pg — 2p) x 9 log 9° |
1

486pg+14p

+224.107560p +927.5237 pq — 309.174573p]
1

486pg+14p

[927.5237 pq —8.003334 p].

=log (486 pq +14p) - [77.0636789p

=log (486 pq+14p)—

Theorem 6. The entropy of TUCsCg[p;q] with
Redefined First Zagreb weight is
[ (TUC,C,[p,ql, ReZG,) =log (216 pg + 60 p)

1
~ 216pq+60p
Proof. By Definition 1, we have
ReZG, (TUC,C,[p,q]) = 216 pq +60p,

[-0.704365 pg — 0.029142 p].

I(TUC,C;[p,q], ReZG,) = log(216 pq + 60 p)
2+2 2+2
216pq+60p[| 1|[ 22]

2+3 2+3 3+3 3+3
g, |[— xlog I+ I, |[— xlog =]

1
216pg+60p
5 5 2 2
+[(4 p).[gx log 21+ [(6pa -2 p).[gx log 7]
I
216pg+60p
—0.704365 pq + 0.234788p]

~ log(216 pq + 60p) - [(2 p)-[ﬁxlog a

=log(216pg +60p) — [-0.26393p

1
216pg+60p
[-0.704365pqg —0.029142 p].

=log(216 pg +60p) —

Theorem 7. The entropy of TUCsCg[p;q] with
Re-defined 2nd Zagreb weight is
I (TUC,C,[p, ], ReZG,) =log(9pq —3.8p)

__ 1 [1.58482133pq—0.1482037p].
9pq—-3.8p

Proof. By Definition 1, we have
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ReZG, (TUC,C,[p.q]) =9pq -3.8p,
I(TUC,C,[p.q], ReZG,) =log(9pg —3.8p)

2.2 2.2
T 9pg- 38p[| 1|[2+2 2+2]
. . 33 3.3
E, || == xlog—=]+[ E, || == x log —=
Al 2|[2+3xog 1+ 3|[ 95 3]]

= 10g(9pq -3.8p) ~ g =2 1(0) [4 x log —]

+[(4p)-[gx|09§]+[(12 DQ—ZD)-[§X|09§]]
1

=log(9pg-3.8p) - [0.38006998 p
9 8p

+1.58482133pqg —0.52827377 p]
1
9pgq-3.8p

[1.58482133pqg —0.1482037 p].

=log(9pq—3.8p) -

Theorem 8. The entropy of TUCsCs[p;q]
with Re-defined 3rd Zagreb weight is
I (TUC,C,[p,ql, ReZG;) =log (324 pq + 44 p)
1
© 324pq+44p
Proof. By Definition 1, we have
ReZG,(TUC,C,[p.q]) =324 pq +44p,
I(TUC.C,[p.q], ReZG,) = log(324 pq + 44 p)
1
324 pg+44p
(2+2)]+1E, |[(2.3)(2+3) x log(2.3)(2 + 3)]

I E, 1[(3:3)3+3) x log(3.3)(3+3)]]
1
324pq+44p

[(2p) x1610g16 + (4 p) x3010g 30

+(6pg —2p) x5410g54]

1
2apgrd4p
+177.25455p — 561.2955 pg — 187.09852 p]

1
T
[561.2955 pq + 28.687869 p].

[561.2955 pq + 28.687869 p].

I1E, |[(2.2)(2+2)xlog(2.2)

=1log(324pq + 44 p) —

=log(324pq +44p) - [38.531839p

=log(324pq +44p) -
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