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Abstract: The application of graph theory in chemical and molecular structure research
far exceeds people's expectations, and it has recently grown exponentially. In the
molecular graph, atoms are represented by vertices and bonded by edges. Closed forms
of multiplicative degree-based topological indices which are numerical parameters of
the structure and determine physico-chemical properties of the concerned molecular
compound. In this article, we compute and analyze many multiplicative degree-based
topological indices of silicon-carbon Si,C4 1[p,q] and Si,Cs 11[p,q].
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Introduction

Mathematical chemistry provides tools such as polynomials and functions to capture
information hidden in the symmetry of molecular graphs and thus predict properties of
compounds without using quantum mechanics. A topological index isa numerical
parameter of a graph and depicts its topology. It describes the structure of molecules
numerically and are used in the development of qualitative structure activity
relationships (QSARs). Most commonly known invariants of such kinds are degree-
based topological indices. These are actually the numerical values that correlate the
structure with various physical properties, chemical reactivity and biological activities
[1-5]. It is an established fact that many properties such as heat of formation, boiling
point, strain energy, rigidity and fracture toughness of a molecule are strongly
connected to its graphical structure.

Hosoya polynomial, (Wiener polynomial), [6] plays a pivotal role in distance-based
topological indices. A long list of distance-based indices can be easily evaluated from
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Hosoya polynomial. A similar breakthrough was obtained recently by Klavzar et. al.
[7], in the context of degree-based indices. Authors in [7] introduced M-polynomial in,
2015, to play a role, parallel to Hosoya polynomial to determine closed form of many
degree-based topological indices [8-12]. The real power of M-polynomial is its
comprehensive nature containing healthy information about degree-based graph
invariants. These invariants are calculated on the basis of symmetries present in the 2d-
molecular lattices and collectively determine some properties of the material under
observation.

Figure 1 and Figure 2 show two-dimensional molecular diagrams of silicon carbide
SihC4-1 . In order to describe its molecular graph, we have set this way: we define p as the

number of connected units in a row (chain), and q as the number of connected rows, the
number of p cells per connection. In Figures 3 and 4, we demonstrate how cells are
connected in one row (chain) and how one row is connected to another row. We will
use Si,Cy I[p,q]to represent this molecular graph.

Figure 1. Unit Cell of Si,C; 1[p,q]

Figure 2. Sheet of Si,Cy I[p,q]for p=4 and =3
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Figure 3. Sheet of Si,Cy I[p,q]for p=4 and g=1

Figure 4. Sheet of Si,Cy 1[p.q]for p=4 and q=2

In figures 1-4 Carbon atom C are shown as brown and Silicon atom Si are shown as
blue. Figure 5-8 shows a two-dimensional molecular map of silicon carbide Si,Cy Il. In

order to describe its molecular graph, we set this way [13]: we define p as the number of
unit cells connected in a row (chain), and with g, we represent the number of connected
rows, the number of rows per connection It is p units. In Figures 7 and 8, we
demonstrate how cells are connected in a row (chain) and how a row is connected to
another row. We will use Si,C4 11| p,q]to represent this molecular graph.

Figure 5. One Unit of Si,C; I1]p,q]
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Figure 8. Sheet of Si,C, 11[p,q]for p=5 and g=2

In this paper we closed form of many multiplicative degree based topological indices of
silicon-carbon Si,C4 1[p,q] and Si,C5 11[p,q]. For the application of these indices we refer

[14-16] and the references therein.

Definitions and Literature Review

A molecular graph is a simple graph in chemical graph theory, in which atoms are
represented by vertices and chemical bonds are represented by edges. A graph is
connected if there is a connection between any pair of vertices. A network is a
connected graph which has no multiple edge and loop. The number of vertices which
are connected to a fixed v vertex is called the degree of v and is denoted by d,. The

distance between two vertices is the length of shortest path between them. The concept
of valence in chemistry and concept of degree is somewhat close. For details on bases of
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graph theory, we refer to the book [17]. Quantitative structure-activity and Structure-
property relationships predict the properties and biological activities of unstudied
material. In these studies, topological indices and some Physico-chemical properties are
used to predict bioactivity of the chemical compounds [18-21].

Throughout this paper, G denotes connected graph, V and E denote the vertex set and
the edge set and d, denotes the degree of a vertex. A topological index of the graph of a
chemical compound is a number, which can be used to characterize the underlined
chemical compound and help to predict its physiochemical properties. Weiner laid the
foundation of Topological index in 1947. He was approximated the boiling point of
alkanes and introduced the Weiner index [22]. Till now more than 140 topological
indices are defined but no single index is enough to determine all physico-chemical
properties, but, these topological indices together can do this to some extent. Later, in
1975, Milan Randi¢ introduced Randi¢ index, [23]. In 1998, Bollobas and Erdos [24] and
Amic et al. [25] proposed the generalized Randi¢ index and has been studied by both
chemists and mathematicians [26]. The Randi¢ index is one of the most popular and
most studied and applied topological index. Many reviews, papers and books [27-32]
are written on this simple graph invariant. Some indices related to Wiener’s work are

the first and second multiplicative Zagreb indices [33], respectively

1,(G)= ] (d,)

uev(G)

1,(G)= [] d,-d,

uveE(G)

and the Narumi-Katayama index [34]

NK(G)= TT d,

uev (G)
Like the Wiener index, these types of indices are the focus of considerable research in
computational chemistry [35--38]. For example, in 2011 I. Gutman [35] characterized the
multiplicative Zagreb indices for trees and determined the unique trees that obtained
maximum and minimum values for M1(G) and M2(G), respectively. S. Wang and the
last author [38] then extended Gutman’s result to the following index for k-trees,

Wy (6)= T (d.)"-

uev(G)

Notice that s = 1, 2 is the Narumi-Katayama and Zagreb index, respectively. Based on
the successful consideration of multiplicative Zagreb indices, M. Eliasi et al [39]

continued to define a new multiplicative version of the first Zagreb index as
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1;(G)= ] (d,+d,).

uveE(G)
Furthering the concept of indexing with the edge set, the first author introduced the
first and second hyper-Zagreb indices of a graph [40]. They are defined as

HIL(G)= [T (d, +d,)’

uveE(G)

HIL(G)= [T (d,-d,)

uveE(G)

In [41] Kulli et al. defined the first and second generalized Zagreb indices

Mz} (G)= [T (d,+d,)

uveE(G)

Mz; (G)= H (du 'dV)a

uveE(G)

Multiplicative sum connectivity and multiplicative product connectivity indices [42] are

define as:

1

“":!;([G)\/du +d,
PCII(G)= [] L

uveE(G) du : dv

SCII (G) =

Multiplicative atomic bond connectivity index and multiplicative Geometric arithmetic

index are defined as

ABCII (G)= T] /w
weE(G) du'dv

GAIl(G)= [] 2% 4,

uveE(G) du + dv

. 2d,-d, )

uveE(G)

Computational Results

In this section we give our main results.
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Theorem 1: Let si,C, 1[p,q] be the Silicon Carbide. Then

1. 1, (Si,C, 1)= (2)/EP2072) o (g)(Eparze3ay)
2. N7 (SI,C, 1) = (2) 7P (3) PPN (5P
3. (SI C, I) (3)%0Pa-18P-260+16 . (9)30p4-14p-184+18 o (15)12p+16-18
4, HII, (Si,C, 1)=(2)°?P7%072) x (3)12ePa-2p-2076),

(

15pg-7 p-9qg+9 15pg-9 p-130+8 6p+80-9
5. MZ SIC |) a( pg—7p-99+9) (3)0:( pg-9p q+)x(5)a( p+8q ).

4a 2p+39-2 6a(5pg+2p-3g+1
( ) o (3) ( ) _

jl+p+2q ( j (L]Gpwq—gX(ij15pq—9p—l3q+7
5 J6 '

6. Mz3(Si,C, 1)=(2

1. X1 SIC I (

N[

N~

2(2p+39-2) 3(5pgq—2 p-39+1)
8. I s.c.:( [j

j 1 1
s aecin(sic, [( I ey

10. GAll (s. C, |) = (2) P (3)P T (5) O
11. G*Al I(Si2C3, |): (z)a (9p+129-13) % (3)a(3p+4q75) x (5)05(976 p-80) '

16 p+239-15pg-16 15 pg—9 p-139+8

Proof: Let G be the graph of Si,C; 1[p,q] where we define p as the number of connected unit

cells in a row (chain) and by g we represents the number of connected rows each with p number
of cells. From the graph of Si,C; 1[p,q] (figure 1-4) we can see that the total number of vertices

are 10pq and total number of edges are 15pq—2p—-3q.

The edge set of Si,C, I1[p,q] with p,q>1 has following five partitions,

Bz = {e =uv e E(SiCy 1[p,q])ldy =1.d, = 2},
Eqg = {e=uve E(Si,Cz I[p,q])ldy =1d, =3},
Eq22 = {e=uv e E(Si,Cy I [p.q])ld, =2,d, =2},
Ep3 ={e=uveE(Si,Cy I[p,a])ldy =2 ,d, =3}

And
Eqsa) = {e =uv e E(Si,Cy 1[p.a])ld, =3,d, = 3}.
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Now
Enay| =2
Eng|=1
Eaz|-pe2a
Ep3|=6p-1+8(q-1),
(23)
And

‘E{3’3}‘=15pq—9p—13q+7.

Lu,(sic )= [T d,-d,

weE(Si,C, | )

- H (du'dV)>< H (du'dV)>< H (du'dV)

ueEl(Sizcg,l) ueEz(Sizcg,l) ueE3(5i2c3,|)
y p )(dud) %‘[ )(d d,)

=(du ~dv)‘E1(Si2C3'I‘ ( V)‘E si,C, 1) ‘ (du d, )‘E3(Si203_l)‘
x(d, -d, )‘E4(sizc3,| ) «(d, -dv)‘Es si,C, 1
1x 2))( (1X3) (2 X 2)p+2q < (2 ><3)6[)+8qu % (3X3)15pq,gp,13q+7
2) ( ) ( )2 p+4q ( )6p+8q79 X(3)6 p+89-9 ><(3)3Opq—18 p—26q+14
)

2 1+2 p+6 p+49+89-9 (3)1+6p+8q—9+30pq—18p726q+14

2 8p+12q-8 ( )30pq ~12p-18q+6

(
(
(
(
(

)
2)4(2 p+39-2) ( )6(5 pg+2 p—3q-+1) .
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2.7 (sic )= ] (d,+d,)

wecfic 1
=(du—+dv)54$ﬁr')x(du-+dv)549ﬁy')x(du_FdV)E4aﬁyq
(0, +, JE0E g, +, )5
(L+2)x(1+3)x(2+2)7 % x (2+3)° % (34 3) 72057

( ) ( ) ( )2P+4qX(5)6F)+8q—9X(6)15pq—9p_13q+7

15pg-7p-9q+9 15pq-9p_134+8 51809
(2) x(3) x(5)
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3HIL(SiC )= ] (d,+d,)

uv E(Sizcal)

= I (d+d)'x [ (dy+d)x [ (d,+d,)
ueEl(SiZCyl) ueEz(Sizcg,l) ueE3(Sizcg,|)

x }‘[ )(du+dv)2x F )(du+dv)2

‘E3(Si2c3, | )‘

= |:(du +dv)2j|El(Si2C3l) X|:(du d, )Z}Ez(sgc“) x[(du . dv)z}
Jlaay T a0
- |:(1+2)2:|><|:(1+3)2:|X|:(2+2)2:|P+2q x[(2+3)2}

_ (3)2 % (2)4 % (2)4 p+8q o (5)12 p+169-18 . (6)30 pq-18 p—26q+14

:(3)2+30 pq-18 p—26q+14 % (2)4+4 p+8q+30 pq-18 p—26q+14 % (5)12 p+169-18

6p+89-9 2 :|15 pg-9 p-13q+7

><|:(3+3)

- (3) 30 pg-18 p—26q+16 % (2)30 pg-14 p-18q+18 % (5)12 p+16q—18.

4. HIL(Sic )= T (d,d,)

UVeE(SiZC |)
- H H H (du -d, )2
UEE1(Si2C |) UEEZ(SI2C3 | ueEa(Sizcsj)
[T ( [T (
UEE4(S|2C3 |) ueE5(5|2C3 |)

:|:(du 'dv)2:|E1(Si2C3I) X[(du 'dv)2:|E2(Si2C3I)X|:(dU 'dv)2:|E3(Si2C3I)
X[(du 'dv )Z}E“(Sizcs') X[(du 'dv )ZJES(SECSI)
- [(lx 2)2:|>< [(1X3)2:|>< [(2 y 2)2:|p+2q y |:(2 ><3)2 Tp+8q_g ) [(3x 3)2:|15pq—9p_]_3q+7

_ (2)2 % (3)2 % (2)4 p+8q (6)12p+16q—18 N (3)60 pg-36 p-52q+28

- 2+4p+89+12 p+169-18 2+12 p+160q-18+60 pq—36 p—52q+28
=(2) x(3)
- (2)16 p+24q-16 % (3) 60 pg—24 p-36q+12

:(2)8(2 p+3q-2) % (3)12(5 pg-2 p—3q+6).
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5.11; (Si,C, 1) =

6.11,(Si,C, 1)=

IT (d,+d)

UVEE(SiZCS, | )
IT (d+d)"x I (dy+d,)'x [[ (d,+d,)°
ueEl(Sizcs,l) ueEz(Sizcs,l) uaE3(SiZCSJ)
x [ (dy+d)x [T (d+d)
ueE4(5izcs, 1) ueEs(Sizczj )

(d, +dv)a‘E1(SizCs,l)‘ «(d, +dv)a‘Ez(Si2c3,|)‘ «(d, +d, )a‘Es(Sizczj)‘
x(d d )a‘EA(Sizcs,l)‘x(du +dv)a‘E5(Sizcs,|)‘

(1+ 2) (l+3) (2 +2)a(p+2q) X(2+3)a(6p+8q—9) X(3+3)a(15pq—9p—13q+7)

a(2p+4q) a(6p+89-9) a(15pq-9 p-13g+7)
(3)"x(4)"x(2)™" " x(5) x(6)

(Z)a(15 pg—7p-99+9) (3)(1(15 pq-9 p-13q+8) % (5)(1(6 p+8q-9) .

[l @.-d)

UVeE(SiZCS_ | )

H (du'dV)a>< H (du'dV)O[>< H (du'dV)a

ueEl(Sizcs,l) UEEZ(SiZCSJ) ueEs(Sizcs,l)
X H (du-dv)ax H (du-dv)a
uEE4(Si2c3, 1) ueEs(Sizca, I )

:(du d, )a‘El(SiZCS_I)‘ x(du d, )a E2(5i2c3_|)‘ X(du -dv)a‘E3(Si2C3'l)‘

<(d,-d, )a‘E4(Si2C3_I)‘ «(d, -d, )a‘ES(SiZCBJ)‘
1x 2)0‘ X (1X 3)06 % (2 y 2)Ol(FH-Zq) v (2 % 3)0!(6 p+8g-9) % (3 % 3)0:(15 pg-9 p-13g+7)
2 a ><( ) ( )a(z p+4q) ><(2)&(6 p+89-9) % (3)a(6 p+89-9) N (3)a(3o pq-18 p—26q+14)

(

(2)

(Z)a(1+2 p+6 p+49+89-9) (S)a(1+6 p+80q—9+30 pg-18 p—26q+14)
(

(

2)
2)4a 2p+30-2) (3)6a(5pq+2r’f3qﬂ)_

(8 p+129-8) (30 pg-12 p-18q+6)
x(3)
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7.XI(Si,C 1) =

8. 21 (Si,C, 1)=

1

UVEE(SHi2C3 |) \/du +d,

SHEHE & (&
J1+2 1+ V242 2+3 3+3
— 15pq-9 p—13q+7

[Lj

J6

6 p+89-9 1 15pg-9 p-13q+7
(_j .

N[~
N
7.
v
he]
+
N
Qo
X

UVeE(SiZCBJ) d, -

3

~——— W
©

+

N

o

X
N
&1""
N
(2]

ke

£

[ec]

o]

©

L ‘El(Si2c3_|)‘ ) . ‘Ez(sizcs_l)‘ ]
q dU : dV dU : dV
1

‘E4(Sizcs,| )‘ L ‘ES(SiZCT | )‘
- J X(\/du-dj

1

3
E+p+2q

{

2(2p+39-2)

N, NP I\)IH

1
1
3

1
X_
3

#HEHE &

(&M%

ORI

)

3
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6 p+89—9 1
X —_—
[«/3-3

le pgq—9 p—13q+7

1 9
2415 pg—9 p-13q+7 3p+4g— 3p+4g-=
515pa-9p-13q+ 1 \3Pr4a 2 1P+

x| — x| —
2 3

4p+6q-4 1 15pq—6 p—9q+3
X —_
3

j3(5 pa—2p-3q+1)

jls pg—9 p—13g+7

jls pq—9 p-13g+7
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0. ABCII(Sic, 1)= [ [|rd=2

uvaE(SiZC I) u “v

B M ‘Ei(Siszl) —2 Ez(SizC3—|)x M ‘E3(Si2C3_I)‘
,-d d, -d,
Ny RN e o)
d,-d, d,-d,

\/m \/1+3—2 \/2+2—2 I e R e AR

X X % 8
B \/I . g ) l p+2q>< \/i 6p+8q—9>< \/Z 15pg-9 p-13q+7
=1\3 - ¥ ! 3

1+ p+20+6 p+89—-9-1-15 pq+9 p+13q-7 1 1+15 pg-9 p-13q+7

16 B

1 716 p+23q-15pg-16 1 115pg-9p-13q+8
1)2 1\2
= J— X -
2 3

10.GAIl(Si,C, 1)= ] 2d, -d,

d,+d,

X
VR
o
o
2|+
o
o (<
|

uveE(Si,C |)

2,/d_ d, ‘ ZCJ)‘ 2 Jdd, ‘EZ(SizcaJ)‘ 2 i, ‘Es(sizch)‘
g +d XN\ —— x| —4——
d,+d, d,+d, d, +d,
‘E4 Si,C, | ‘E5(5i2037|)‘
( d, ] [ d, +d j

d,
_(2\/1 ZJ 24/1- 3J 2 Jp"zq (ZEJGP%‘HXKZMJlqu—w—lsqn
2+2

1+2 + 2+3 3+3

1+3
(CEN A
S e

- (2)2—1+6 p+8g— 9+3p+4q—7 2 % (3)7—l-¢-3p-¢-4q—g < (5)9—6 p-8q
(2)9 p+12g9-13 « (3)3p+4q—5 % (5)9—6 p-8q )

I\)
o
c
O.

+
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11.G“A(SiC 1)= ] {de:'ddVJ

UVeE(Sizcs_ | )

2Jdd ) 2Jd-d ) 2Jd-d
:H[d+dJXH[d+dJXH[d+d]
uVEEl(Sizcs, | ) wegy(Sic [\ Tu Tt UVGES(SiZCT | )

. [2 du-dv] ) [2 du-dvj
wek, (Si.C, 1) d, +d uVeEs(Sizcs,l) d, +d,

2 Jid a‘El Slzcyl)‘ 2 Jad a‘Ez(SizCS,I)‘ 2i . a‘Ea(SiZCSJ)‘
d,+d d,+d d +d

] ‘EA Si,C, |)‘ [Zm] ‘Es(SiZCS,I)‘

d +d

d
) 2 2 a(p+2q) ) z\iﬁ a(6p+89-9) ) 2\/@ a(15pq-9p-13g+7)
l+ 2 1 +3 2+2 2+3 3+3

] a 2\/: a(p+29) «/1 (6p+84-9) 2\/9: a(15pg-9p-13+7)
3 7 4 5 76

g « (6p+89-9)

% x[?] x(l)x(%j x(l)

_ (Z)a(g—he p+89-9+3 p+4q—%) N (B)a(%-m p+4q—%) N (5)(1(9—6 p-8q)

- (z)a(g p+129-13) N (B)a(3p+4q—5) x (5)(1(9—6 p-8q) .

/—\
Q_
D_

Theorem 2: Let si,C, I1[p,q] be the Silicon Carbide. Then

=

11, (Si,C, 11)=(2)2790 x (g)0Parepsa9)
2 (SI,C, 1) = (2) 5P 0P S0 ()P gprsee

3. HII (Si C 7“):(2)30"“*18"’18q+26 « (3)%P-26P-264:26  (5)16p+160-28

4. HILL(Si,C 11)=(2)*Pr x (3)0r-op-oasd),

5 I\/IZ (SI C “) a(15pq 9p-9g+13) (3)0:(15|00|—13p—13q+13)>< (5)a(8p+8q_14).

6. MZ (Sl C “) 120‘( p+g-1) ><(3)30:(10 pg+6 p—64+3) .
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1+2p+2q 4p+4q-7 15pg-13p-13g+11
7. X (SiZCSII):(%j x(%jx(%) x(%j |

6(p+9-1) 3(5pq-3p-3¢+2)
8 (Si2C3II)=(%j x(%j :

23 23 15 1 A5pq-13p-13g+11
1 ?P"'?q—qu—lz 1 >
9. ABCII (Si,C, 1) :KEH x (5)

17
10. GAIl (Si2C3— I ) = (2)12 p+12q-18 (3)4 PraG— (5)14—8 P83
17
11. G*Al |(Si2C3, ||): (Z)a(lz p+129-19) « (B)a(4 p+4a—) " (5)(1(14—8 p-8q) .

Proof: Let G be the graph of Si,C; 11[p,q] where we define p as the number of connected unit

cells in a row (chain) and by g we represents the number of connected rows each with p number
of cells. From the graph of Si,C; 11[p,q] (figure 5-8) we can see that the total number of vertices

are 10pq and total number of edges are 15pq—3p-3a.

The edge set of Si,C;-11[p,q] with p,q>1 has following five partitions,

Eq 2y ={e=uveE(Si,C3 I1[p,a])ld, =1d, =2},
Ega = {e=uv e E(Si,Cs 11 [p.a])ld, =1.d, =3},
Efo.2) ={e =uv < E(Si,C5 11 [p.q])ld, =2.d, =2},
E(z3 ={e=uveE(Si,C; I [p.q])ld, =2 .d, =3}.

And
Ez3) ={e=uveE(Si;Cs I1[p,q])ld, =3.d, =3}.

Now

Eug|-2

a1

oz -2p+29
[E2y| 8P +8a-14

And

‘5{313}‘ ~15pq—13p—13q +1L.


http://dx.doi.org/10.20944/preprints201806.0066.v1
http://dx.doi.org/10.3390/sym10080320

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 June 2018 d0i:10.20944/preprints201806.0066.v1

LI, (sic )= J] d,-d,
= ] (d-d)x J] (d-d)x [ (d,-d,)

uE, (Si,c, 1t ueEy(Si,C, 1 ) ueEs(Si,C, 1)
x (1_[ )(du'dV)x (1_[ )(du dv)
:(du d, )El(SiZCSII) X(du d, )EZ(SiZCSII) X(du d, )ES(Sizcall)

«(d, -d )E4(Si203||) «(d, .dv)Es(SiZCSII)
(lX 2) (1)( 3) (2 % 2)2 p+2q % (2 % 3)8 p+8q-14 % (3 y 3)15 pq-13p-13q+11
Ap+aq 8p+89-14 8p+89-14 30 pq—26 p-26+22
(2)"x(3)x(2)" " x(2)" % (3)"  x(3)
(
(

2 )2+4 p+8p+4q+8q-14 % (3)1+8 p+80—14+30 pq—26 p—26q+22

2)12 p+129-12 % (3 30 pg-18 p-18g+9
= (2)12( Pra-1) (3) 3(10pa+6p-64+3)

2.1;(sic )= [ (d,+d,)

uve E(SiZCS_ I )

= [T (dy+d)x [ (do+d)x T[] (d,+d,)

UEEl(Sizcs,u) UEEZ(Sich,u) ueEa(Sizcs,n)
x ] (dy+d)x ] (d,+d,)
uGE4(Sizc3,||) UEES(Sizc3,||)

:(du +dV)E1(Si2C3_II) X(d +dV)E2(Si203_II) X(du +dV)E3(SiZC3_II)

u

X(d +dv)E4(Si2C3_II) X(du d )Es(Sizcs_ll)

u

1+2)" x(1+3)x(2+2

( )
(3) ( ) ( )4p+4q ( )8p+8q 14 ( )15pq 3potaqett
(
(

2p+2q ( )8p+8q—14 (3 3)15pq—13p—13q+11

2+4 p+49+15pg-13 p-13g+11 2+15pg-13p-13g+11 8p+8q-14
2 X (3) X (5)

15pg-9p-9qg+13 15pg-13p-13g+13 8p+8gq-14
2) x(3) x(5)7
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3.HIL(sic )= [[ (d,+d,)

UVEE(Sizcz,u)
= H (du-i_dv)2>< H (du-’_dv)2>< H (du-i_dv)2
ueEl(SiZCSJI) uaEZ(Sizca,u) ueEs(Sichu)
< [T (d+d)x [ (d,+d,)
UEEA(SiZCS,II) UeES(SiZCS,II)

_ |:(du +d, )2 :|E1(Si2C3_") y |:(du .\ dv)zJEz(Sizcs_ll) y [(du s dv)zJes(Sizcyu)
Ji 0T, v )]
[ Tx[aeaf @2y T x[(2+3 T < (3491

_ (3)4 % (2)4 % (2)8 P80 (5)16 p+160-28 (6)30 pg—26 p—26q+22

=(3) 4+30pq-26p-260+22 o () 4+8p+84+30pq-26p-264+22 ,, (5)16 p+16g-28

‘ES(Sizcs, I )‘

15pg-13p-13g+11

— (9130 pq-18 p-180-+26 30 pg—26 p-260-+26 16 p+16q—28
=(2) x(3) x(5) :

4LHI(sic )= ] (d,-d,)

UVEE(SiZCS_ ||)

- H (du'dV)2>< H (du'dV)2>< H (du'dV)2

ueEl(Sizcs, I ) uGE2(5i2c3,|| ) uEE3(5i2c3, [ )
X H (du 'dV)2 X H (du dV)Z
U€E4(SI2C3 ||) UEE5(8|203 ||)

_ |:(du d, )2 :|E1(Si2C3”) Ny |:(du d )2 :|Ez(5i2C3”) ) [(du d )2 j|E3(SiZCSII)
X[(du .dv)2i|E4(SiZC3_II) x[(du .dv)2:|E5(SiZC3_II)
= [(1>< 2)2 T " [(1>< 3)2 } y [(2 y 2)2j|2p+2q ) [(2 y 3)2 TM“A ) [(3>< 3)2}15 pg-13p-13g+11

_ (2)4 N (3)2 N (2)8p+8q % (6)16 p+160-28 (3)60 pq-52 p-52q+44

- 4+8p+80+16 p+160-28 2+16 p+16q-28+60 pg-52 p-52q+44
=(2) x(3)
— (2) 24p+24q-24 % (3) 60 pg—36 p—369+18

- (2) 24(p+g-1) % (3) 6(10 pg—6 p-64-+3) .
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= H (du+dv)a>< H (du+dv)a>< H (du+dv)a

uEEl(Sizca,u) uEEZ(Sizca,n) ueEa(Sizca,u)
x [T (d+d)x [T (d+d)
ueE4(s|2c3,||) UeEs (Si,C, ||)
_ (du d, )a‘El(s|zc3 ||)‘ (du +dv)a‘Ez(Sizcs,u)‘ X(du +d, )a‘E3(Sizcs,||)‘

x(d, +d )a‘a(Sizcs,n)‘x(du+dv)a‘55(5i2c3,u)‘
(1+ 2) (1+3) (2+2)a(2p+2“) (2+3) a(8p+8q-14) (3+3)a(15pq—13p—13q+11)

a(4p+4q) a(8p+8gq-14) (15 pgq-13 p-13q+11)
(3) x(4)"x(2)"™"" " x(5) x(6)"
(z)a(15 pg-9 p-9q+13) (3)a(15 pg-13p-13g+13) % (S)a(S p+8q-14) .

6.11,(Si,C )= ] (d,-d)"

UVEE(SiZCS_ I )

- H (du'dV)ax H (du'dV)a>< H (du'dV)a

UGEI(Si2c3,||) ueEz(Sizcs,u) ueEg(Sizcs,n)
X H (du-dv)ax H (du-dv)a
UEEA(SiZCS,u) ueE5(5izc3,||)

= (d, -, ) 5 (d, -, S g, g, B
«(d, -d, ) g, g, )

(1x2)™ % (1x3)" x(2x2) P9 x (2x3) P (3x ) Ralan
(2
(

2 )a(2+4 p+8p+4q+8q-14) (S)a(1+8 p+80-14+30 pg—26 p—26q+22)

( ) ( )0((4 p+4q) x (2)0!(8 p+8q-14) x (3)(1(8 p+8qg-14) N (3)0{(30 pg—26 p—26q+22)

(2)
(2)12a p+q-1) ( ) (lOpq+6p—6q+3).

a(12p+129-12) (30 pg-18 p-18g+9)
x(3)
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7.Xn(sic )= ] —
n

1

H 1 I1
ueE1 s.zc || d +d, ueE \fdu+dv ueEg(SiZCBJI)’\/du_‘_dv
1
< 11 d, H d+d

UEEA(SiZC ||) du v ueES(Sizcs,ll) u v

X

B N I P T8
{&=] e @)
S N
) e

X
7~ N\
o
e

1 1 2p+2q 1 8p+8qg-14 1 15pq-13p-13g+11
X| — X| —F/—
Vi+2 j [\/1+3j (\/2+2j (\/2+3j (\/3+3j

d
PR
) G A&

8.yl (si,c, )= T[]

N

1 2 1 1 2p+2q 1 8p+8g-14 1 15pg-13p-13g+11
X X X| — X| ——
(Vl-Zj («/1-3) («/2-2) («/2-3) (Jg.gj
B ( 1))([ 1 jx ( ljz p+2q X( 1 jB p+8g-14 § ( 1j15 pg-13p-13qg-+11
2) \3) (2 J6 3
1 1+2p+2q 1 %+15 pq-13p-13g+11 l 4p+4q-7 l 4p+4q-T7
=| = X| — X| — x| —
2 3 2 3

1 6p+69—6 15pg-9 p—9q+g
— X
2

1
1 6(p+a-1) 1 3(5pa-3p-3q+7)
= x| = .
2 3

Wl
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9.ABCII (SiC, I1)= [] /w
UVEE(SIZC || d,-d,
‘El Si,C, ||)‘ ‘Ez Si,C, ||)‘ ‘E3(Sizc_ll)‘
d,+d, - d d -2 y d,+d, -2 :
d -d, d,-d,
‘EA Si,C, ||‘ ‘ES Si,C, ||)‘
d,+d, -2 d d
d -d,

) \/1+2—2 ) \/1+3—2 ) \/2+2—2 (a2 (a2

1.2 1-3 2-2 2-3 2.3
) l ZX g ) \/I 2p+2q ) \/I 8p+8q—14>< \/2 15pg-13p-13g+11
(N2 3 2 2 3

115 13 13 11 [ 1 +15pg-13p-13g-+11

r 1 1+ p+q+4p+4q- 7_E_qu —p+ —q—f 1 2
= — X —
2 3

23 23 15 1 15 pa-13p-13¢+11

LAy q——pq—lZ (1]2
X —
3

10.GAIl(sic, )= [ 2%

uveE SIZC II) du + dV
‘El(Sizca, I )‘ ‘EZ(Sizcs, I )‘ ‘ES(Sizcg, 1l )‘
ZQ/d -d, y 2,/d, -d, y Z.Idu -d,
d, +d, d, +d, d, +d,

N
o
Q.

) ‘54 Si,C,. u)‘ AR Es(si.c 1)
d, + d, +d,

d
(2\/]7] ( T J (ZJ_]ZNM [szsmaqux(z\lﬁjqu13p13q+11

1+3 2+2 2+3 3+3

2
2 2 2 2\/_ 2p+2q ZJE 8p+8g-14 2@ 15 pg—13p-13q-+11
3 5 *1 76

( ) [ J - (@ W

3 1+8 p+8q-14+4 p+4q-7 1—2+4 p+49-7 14-8p-8q
x(3)2 x(8)

c*R,I'\?,,

I\J

N

(2)
=(

12 p+129-19 4p+4q—— 14-8p-8q
) <(3) 7T 2x(5) T
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2Jd,-d, )
1.6 Al (siC It)= ] 0 O
’ uVEE(Sizca,n) d, +d,
1 [ g (. [T
wek(SiC, Il d, +d, ek, (Si,C,_1l) d, +d, e (s, 1) d, +d,
X H [2 du'dvja X H [2 dU'dv]a
uveE4(Si2C3,II) d“+dV uveEs(SiZCS,II) du-}—dv
20 (s, 1) 2T, afEy(sic 1) 2T, afes[sic, 1)
d“+d" du+dv du+dv
N R LA PN R
X X
du+dv du+dv

2\/]320!

't

x[_

2

" (222 “Wq)x 223
242 2+3

2J1:3
\/?—’ 2\/2]11(2 p+2q) X[Z\/Eja(sp+8q_l4) X[

1+3
a(6p+89-9)
&J % (1)

a
X
2 ] ( 4 5
5
- (z)a(3—1+8p+8q—14+4 p+4q-7) « (3)a(%—2+4 p+4q-7) « (S)a(lA—B p-80q)

{

]“xa){

- (Z)a(12 p+12g-19) N (3)a(4p+4q—%) « (S)a(14—8p—8q) .

Conclusion

In the present article, we computed closed form of

a(8p+8q-14)

233
3+3

]a (15pg-13p-13g+11)

]a(lS pq-13p-13q+11)

29

6

multiplicative degree-based

topological indices for silicon-carbon Si,C; 1[p,q]. Topological indices thus calculated for

these silicon-carbon can help us to understand the physical

features, chemical reactivity,

and biological activities. In this point of view, a topological index can be regarded as a

score function which maps each molecular structure to a

real number and is used as

descriptors of the molecule under testing. These results can also play a vital part in the

determination of the significance of silicon-carbon in electronics and industry.

For example Randic index is useful for determining physio-chemical properties of

alkanes as noticed by chemist Melan Randic in 1975. He no

ticed the correlation between
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the Randic index R and several physico—chemical properties of alkanes like, enthalpies
of formation, boiling points, chromatographic retention times, vapor pressure and
surface areas. Following figure 9 is adapted from [21] relating to boiling point of some
Alkanes and its correlation with Randic index.

1504

= 0.5 "

1004
bp = e
,“
04

Figure 9 correlation of the Randic index with the boiling point of a selected set of
Alkanes
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