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Abstract

In the theoretical investigation of molecule structure, topological descriptors provide an effective approach to
complicated quantum chemical calculations. They are extremely useful in studying the physical, chemical, and
structural properties of chemical graphs, such as molecular weight, boiling temperature, and density. The study
of chemical graphs through topological descriptors or indices are very important to understand their
fundamental topologies. Silicon, the second most prevalent material on the planet, it has a wide range of
industrial uses due to their thermal and chemical stability, non-oxidizing behavior and high melting point. In this
research work, several degree-based irregularity topological indices were investigated for certain silicon carbide
graphs i.e., Si,Cs-1(a,s), Si,C3-1I(a,s) and Si,Cs-11I(a,s). The results for the computed topological
indices for different types of silicon carbides are also presented graphically.

Keywords: Topological indices; Silicon carbides; Irregularity Indices.
Mathematics Subject Classification: 05C07, 05C35, 05C90, 05C92...

1. Introduction and Preliminaries was one of the first of its kind presented by
Molecular descriptors are important in Wiener. The m-electron energy of
mathematical chemistry, particularly in molecule was originated with the help of
QSAR/QSPR research. A descriptors or first and second zegreb indices [15]. First
indices represents molecular and second zegreb indices of a molecular
characteristics in term of a number that graph is defined as

describes the molecule. The wiener index
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M,(G) = (dy+dy). (1)

Pq€E(G)

M, (G) = (d, * dy). 2)
pg€eE(G)
The well-known index is forgotten topological index (F), which is very helpful for medical
scientists to grasp chemical characteristics of the new drugs and is defined [16] as:
F(G) = (d? + d2). (3)
PGEE(G)

Numerous topological indices present [1- indices [14] computed in this article

3], but here we work on the irregularity
indices. In the chemical graph theory, we
apply the methods of graph theory to
characterize chemical activities
mathematically.

Konsalraj, et al., [4] computed the
analytical expressions of irregularity
indices for three significant classes of
polycyclic aromatic hydrocarbons. The
intriguing structures of these Kkinds of
compounds have various potential
applications in a wide range of domains,
allowing for a structural study of their
properties. Ahmed [5] worked on the
irregularity measures of categorical
product of graphs. The upper limits of
irregularity indices of categorical product
of connected graphs were demonstrated in
the form of its graph elements. Kang, et
al., [6] calculated the degree-based
irregularity indices of probabilistic neural
network. The probabilistic neural network
results are applicable in material science
and other practical disciplines. Irregularity
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depicted in Table 1.

For additional comprehensive study on
indices, we mention the following articles
[7-12. 18-28] for readers.

Silicon carbides has unusual physical and
chemical characteristics due to its semi
conductance and nontoxicity. It is
outperforming their semiconductors due to
their properties and low-cost
manufacturing procedures [13]. Because
silicon carbides save electricity, they are
utilized to replace many metal components
found in digital devices.

Let G be an undirected, without loop
simple molecular graph with V(G )and
E(G) as the vertex and edge sets. The
degree of a vertex p € V(G) is symbolized
by d,,, and the edge connecting vertices p
and q is symbolized by j = pq, where j €
E(G). If the degree of all the vertices of
graph (G) is same then it is regular,
otherwise it is said to be irregular. For
undefined terms and notations, we mention
the readers to Robin J. Wilson book [14].
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Table 1:Irregularity indices.

1). M{(G) [2j\*
VAR(G) = 1_( )_(T]>
-
3) IR1(G) = F(G) — Tle(c;)
5). IRF(G) = F(G) — 2M,(G)
1 IRAG) = (dy"? = dg"/?y?
) PYEE(G)
9). d,d, 2j
IRC(G) = pa o
PYEE(G)
W1 IRrLEe) = lind, — Ind,|
PQEE(G)
13). |d, — dg|
IRLF(G) = 2 —£_1
PqEE(G) Vdpdq
15).
O-| IRDI(G) = In{1 + |d, — d,|}
PqEE(G)

2. Main Results

Consider the 2D molecular structure of
silicon carbide (SiyC3-1(a,s)) as
depicted in Figure 1 having a shown the
number of unit cell in each row and
s shows the number of rows (see Figure

(b)
Figure 1: Molecular graphs of (Si,C5-1(4,1)), (Si,C5-1(4,2)) and (Si,C3-1(1,1)).
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2). AL(G) = |d,—d,|
) PYEE(G)
4). .
M,(G) 2
IR2(G) = ZO—TJ
6). IRF(G)
IRFW(G) =
M,(G)
8- | IrBG) = (dy/? - d¥/?y?
PYEE(G) 4 4
10).
) IRDIF(G) = Z P_"4
dq dp
PqEE(G)
12). |d,, — dg|
IRLU(G) = Z b Gl
S min(dy, dg)
14). d,—d
) IRLA(G) = z M
P+dq
PqEE(G) Q. +d
16).
) IRGA(G) = Z In—2—L
PYEE(G) (2)ydpdq

1(a)). Silicon Carbide (Si,C3-1(a,s)) has

10as vertices and 15as — 2a — 3s edges.
According to Table 2, the edge set
of (Si,C5-1(a, s)) can be divided into five
sets by the degree of the vertices based on
the structure analysis.

(c)
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For the silicon carbide (Si,C3-1(a,s)) computed by using Equation (1), (2) and
first-Zagreb index (M,), second-Zagreb (3) and Table 2 as follows:
index (M,) and forgotten index (F) are
M, [ (SiyC5-1(a,s))] = 90as — 20a — 30s + 4.
M,[ (Si,C3-1(a,s))] = 135as — 41a — 61s + 14.
F[ (Si,C5-1(a,s))] = 270as — 76a — 114s + 24.

Table 2:Edge separation of (Si,Cs;-1(a,s))

E(d, dg) Number of edges
(1,2) 1
(1,3) 1
(2,2) a+2s
(2,3) 6a+8s—9
(3,3) 15as —9a — 13s + 7

Theorem 2.1.

Let G be the Silicon Carbide (Si,C5-1(a, s)), then
LVAR(G) = 10a25—4a2—12a+15asz—952+10as.

25as?
ILAL(G) = 6a + 8s — 6.

H.IR1(G) = 2(-20a%+50a%s—60as+75as%—45s%+4a+30as+6s)
l B 5as :
5as\/m +2a—15as+3s
IVIRZ(G) — 15as—2a-3s .
5as
V.IRF(G) = 6a + 85 — 4.
VLIRFW (G) = 6a+8s—4

135as—41a—61s+14

VILIRA(G) = == —VZ =23 + 5a — 2aV6 + 2= = 26 + 3v6.

VIILIRB(G) = —38 — 2v/2 — 2¢/3 — 12aV6 + 30a — 1656 + 40s + 18v6.
IX.IRC(G) = V2+V3-25a-355+(6a+8s-9)V6+45as+21 _ 15as-2a-3s
15as—2a-3s 5as

X.IRDIF(G) = % + §(6a +8s —9).
XLIRL(G) = 2.4327a + 3.2436s — 1.8572.

XIL.IRLU(G) = 3a + 4s — %
1 2 1

XULIRLF(G) = =+ =+ (6a + 85 — 9) .

XIV.IRLA(G) = 2a+2s — =,

XV.IRDI(G) = 4.1589a + 5.5452s — 4.4466.

XVLIRGA(G) = 0.1223a + 0.1631s + 0.01916.
Proof: Table 2 shows the edges of the type E(d,, d,) where pq is an edge. By using Table 2,
we acquire the following results:

VAR(G) = ; ;

Mi(G) (g)z

VAR(G) = £ =200 =305 +90as _ (2(15as —2a = 35) ’
N 10as 10as '
10a%s — 4a? — 12a + 15as? — 9s? + 10as
VAR(G) = .
25as?
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ALG = ) |dy—d,|.
PYEE(G)
AL(G) =|11-2|+ |1 -3+ (a+25)|2—-2]+ (6a+8s—9)|2 — 3|
+(15as —9a — 13s + 7)|3 — 3|.
AL(G) = 6a + 8s — 6.

2j
IR1(G) = F(6) —— M,(G).

(15as — 2a — 3s)
= (24 —76a — 114s + 270as) —

(4 — 20a — 30s + 90as).

5as
2(—20a? + 50a%s — 60as + 75as? — 4552 + 4a + 30as + 6s)
IR1(G) = Sas .

MZ(G)_Q.

IR2(G) =

135as — 41a — 61s + 14 2(15as — 2a — 3s)
IR2(G) = - .

15as — 2a — 3s 10as
135as — 41a — 61s + 14
5as\/ TSas — 2a — 3s + 2a — 15as + 3s

IR2(G) =

S5as
IRF(G) = F(G) — 2M,(G).
IRF(G) = (24 — 76a — 114s + 270as) — 2(135as — 41a — 61s + 14).
IRF(G) = 6a + 8s — 4.

IRFW(G) Z II_;;%(GG));
a S —

IRFW(G) = 135 210 —61s + 14

IRA(G) = z (d,"? —d; /%>
142 12pqu(a)112 1 1,2
IRA(G) = (1 _ﬁ> + (1 _ﬁ) + (a+25)<ﬁ—ﬁ) + (6a+85—9)<ﬁ—ﬁ>

1 132

+(15as —9a — 13s + 7) <ﬁ - ﬁ) .

IRA(G) = —%—\/5—2\/§+ 5a—2a\/5+%—%\/5+3\/5.
IRB@) = ) (d/*-dy/*)>.
PYEE(G)
IRB(G) = (1 -v2)" + (1 -v3)" + (@ +25)(V2 = v2)" + (6a + 85 — 9)(VZ - V3)’
+(15as —9a — 13s + 7) (V3 — \/§)2.
IRB(G) = —38 — 2v/2 — 2v/3 — 12aV/6 + 30a — 16sV6 + 40s + 18+6.

Ja,d, 2j
IRC(G) = %—T]

PYEE(G)
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1Re(Gy < Y2V H (@ +29VE +(6a+85 —9)V6 + (15as — 9a — 135 +7)V9
- 15as — 2a — 3s

2(15as — 2a — 3s)
10as
IRC(G)_\/§+\/§—25a—35$+(6a+85—9)\/€+45a5+21 15as — 2a — 3s
h 15as — 2a — 3s '

IRDIF(G) = Z
PYEE(G)
IRDIF(G) = ‘—— 2’ ’—— 3| + (6a + 85 — 9) ’———

5as
dp dq

d, d

25 5
IRDIF(G) =+ = (6a + 85 - 9).

IRL(G) = Z lind, — Ind,|.
PYEE(G)
IRL(G) = |In1 — In2| + |In1 — In3| + (a + 2s)|In2 — In2| + (6a + 8s — 9)|In2 — [n3]|
+ (15as — 9a — 13s + 7)|In3 — In3].
IRL(G) = 2.4327a + 3.2436s — 1.8572.
IRLU(G) = Z M
iSE ) min(d,, d,)
[1—-2] |1-3] |2 — 2] |2 — 3]
IRLU(G) = T + T + (a + 2s) > + (6a + 8s—9) > + (15as — 9a
|3 — 3]
3

— 135 +7)

3
IRLU(G) = 3a + 4s — >

d
IRLF(G) = | 4l "l

PqEE(G) dpdyq
12l =31 0222 e 0 278 e,
VZ 3 V4 V6
3 -3
o

IRLF(G) —\/1_+T+(6a+85—9)%

|d, — d,]
IRLA(G) = E —r 4
(6) dp+dq
PYEE(G)
[1—-2| |[1-3| |2 — 2| |2 — 3|
3 + 2 + (a + 2s) + (6a + 85 —9)

13 -3
e

IRLF(G) =

—13s+7)

IRLA(G) =

+ (15as — 9a
— 135 +7)

6 8 29
IRLA(G) ——a+55—%
IRDI(G) = Z In{1+|d, — d,|}.
PqEE(G)
IRDI(G) =In{1+ |1 -2} +In{1+|1—-3|}+ (a+25)In{1+ |2 - 2]}

+ (6a + 8s —9)In{1 + |2 — 3|} + (15as — 9a — 13s + 7)In{1 + |3 — 3|}
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IRDI(G) = In{2} + In{3} + (6a + 8s — 9) In{2}.
IRDI(G) = 4.1589a + 5.5452s — 4.4466.

IRGA(G) = Z -+
PAEE(G) (2)\' d d
IRGA(G) =lnl+2 +ln1+3 +(a+25)<ln2+2>+(6a+8s—9)<ln2+3>
)12 (2)V3 2)V4 ()6
+ (15as —9a — 13s + 7) (ln (32;/%>

3 4
IRGA(G) = In——=+In
V2 (V3
IRGA(G) = 0.1223a + 0.1631s + 0.01916.

5
+ (6a + 8s —9) <ln (2)\/€>'

Consider the 2D molecular structure of silicon carbide (Si,Cs-1I(a,s))as depicted in

T

(@)

Figure 2 having a shown the number of unit cell in each row and s shows the number of
rows. Silicon Carbide (Si,C5-1I(a,s)) has 10as vertices and 15as — 3a — 3s edges.
According to Table 3 the edge set of (Si,C5-11(a,s)) can be divided into five sets by the
degree of the vertices based on the structure analysis.
For the silicon carbide (Si,Cs-11(a,s)) first-Zagreb index (M), second-Zagreb index (M)
and forgotten index (F) is computed by using Equation (1), (2) and (3) and Table 3.

M, [ (Si,C5-11(a,s))] = 90as — 30a — 30s + 6.

Ty

(@

Figure 2: Molecular graphs of (Si,C5-11(1,1)) and (Si2C3—II(3,3)).
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M,[ (SiyCs-11(a,s))] = 135as — 61a — 61s + 22.
F[ (Si,Cs-11(a,s))] = 270as — 114a — 114s + 36.
Table 3: Edge separation of (Si,Cs3-1I(a,s)).

E(dp, dg) Number of edges
(1,2) 2
(1,3) 1
(2,2) 2a +2s
(2,3) 2(4a + 4s —7)
3,3) 15as — 13(a +s) + 11

Theorem 2.2.

Let G be the Silicon Carbide (Si,C5-1I(a, s)), then
. _ 3(5a?s—3a?—6as+5as%—3s%+5as)
i.VAR(G) = — .
i.AL(G) = 8a + 8s — 10.

6(—15a%+25a?s—30as+25as%—15s5%2+3a+15as+3s)

iii.RI(G) = 5as
5as\/m’ 3a-15as+3s
iv.IR2(G) = E— '
5as
V.IRF(G) = 8a + 8s — 8.
VI.IRFW (G) = ey

135as—61a—61s+22"

ViLIRA(G) = =2 (2v6 — 5)(13V6 — 17v3 — 21VZ + 2a + 25 + 29).

Viii.IRB(G) = —2(2vV6 — 5)(10v6 — 13v3 — 16V2 + 4a + 4s + 18).
. _ 2V2+V3-35a-35s5+2(4a+45-7)V6+45as+33  15as—3a-3s
IX.IRC(G) = ) 15as—3a-3s 5as )
X.IRDIF(G) = ?" (a+s)—6.

Xi.IRL(G) = 3.2436a + 3.24365 — 3.1915.

Xii.IRLU(G) = 4a + 4s — 3.

Xiil.IRLF(G) = 5 (V3 + V2 + 4a + 45 — 7)V6.

Xiv.IRLA(G) = g(a +5)— g

XV.IRDI(G) = 5.5452a + 5.5452s — 7.2191.

XVi.IRGA(G) = 0.1631a + 0.1631s — 0.08280.
Proof: Table 3 shows the edges of the type E(d,, d,) where pq is an edge. By using Table 3,
we acquire the following results:

M,(G) (2j\*
e 202
— 90as —30a —30s +6 [2(15as — 3a — 3s)\’
- 10as 10as '
3(5a%s — 3a? — 6as + 5as? — 352 + 5as)
VAR(G) = .
25as?
AL(G) = Z |d,—d,|.
PqEE(G)

AL(G) = 2|1 = 2] + |1 = 3| + (2a + 25)|2 — 2| + 2(4a + 4s — 7)|2 — 3|
+(15as — 13(a +s) + 11)|3 - 3.
AL(G) = 8a + 8s — 10.
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2i
IR1(G) = F(G) — T]Ml(G)
(15as — 3a — 3s)
= (270as — 114a — 114s + 36) — s (90as — 30a — 30s + 6).
6(—15a? + 25a%s — 30as + 25as? — 1552 + 3a + 15as + 3s)
IRI(G) = — .

MZ(G)_EI

IR2(G) =

135as — 61la — 61s + 22 2(15as — 3a — 3s)
IR2(G) = - .

15as — 3a — 3s 10as
135as — 61la — 61s + 22
5as\/ TSas — 3a — 3s + 3a — 15as + 3s

IR2(G) =

S5as
IRF(G) = F(G) — 2M,(G).
IRF(G) = (270as — 114a — 114s + 36) — 2(135as — 61a — 61s + 22).
IRF(G) = 8a + 8s — 8.

IRF(G)
IRFW(G) = G
IRFW/(G) = 8la+s—1)

135as — 61la — 61s + 22’

IRA(G) = Z (d;1/2 _ d;l/z)z_

) 5 PAEE(G) ,
IRA(G) = 2(1—%) +(1—%> + (2a+25)(%—%)
+2(4a +4s —7) (\/—1?_ \/_1§)2
+(15as —13(a +s) + 11) (%_%)2

IRA(G) = —%(2\/8 —5)(13V6 — 17v3 — 21V2 + 2a + 25 + 29).
IRB(G) = Z (dy/? —dy/*)?2.

PYEE(G)
IRB(G) =2(1-v2)" + (1-v3)" + 2a+25)(VZ - V2)
+2(4a+4s —7)(V2 - \/5)2
+(15as — 13(a + 5) + 1)(V3 —V3) .
IRB(G) = —2(2v6 — 5)(10V6 — 13V3 — 16V2 + 4a + 4s + 18).

d,d 2i
IRC(G) = Ve 2
j i
PqEE(G)
IRC(G) = 2V2 + V3 + (2a + 25)V4 + 2(4a + 4s — 7)V6 + (15as — 13(a + s) + 11)V9
- 15as — 3a — 3s

2(15as — 3a — 3s)
10as '
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2v2 ++/3 —35a —35s + 2(4a + 4s — 7)V6 + 45as + 33  15as — 3a — 3s

IRC(G) = 15as — 3a — 3s 5as

dp dg

dq dP .

IRDIF(G) = z

PYEE(G)

1 1 2 3
IRDIF(G)=2|§—2|+|§—3|+2(4a+4s—7) |§_E

20
IRDIF(G) = 3 (a+s)—6.

IRL@ = ) |ind,—Ind,|
PYEE(G)
IRL(G) = 2|In1 — In2| + |In1 — In3| + (2a + 2s)|In2 — In2]|
+ 2(4a + 4s — 7)|In2 — In3| + (15as — 13(a + s) + 11)|In3 — [n3|.
IRL(G) = 3.2436a + 3.2436s — 3.1915.
|dp — dql

IRL = —_.
v(6) min(d,, d,)

PqEE(G)
|1—2]\  [1-3] |2 — 2] |2 — 3|
IRLU(G) = 2 1 + 1 + (2a + 2s) > +2(4a+4s—-7) 5 + (15as
13 — 3]
—13(a+s) +11) 7
IRLU(G) = 4a + 4s — 3.
|dp_dq|

PIEE(G) dydq
|1_2|>+I1_3|+(2 +2)|2_2|+2(4 +4 7)'2_3|
a S a S —
V2 V3 V4 V6
—13(a +5s) +11)

IRLF(G) =

IRLF(G) = 2 ( + (15as

13 -3
1\/6 |
IRLF(G)=§(\/§+\/§+4a+4S—7)\/g.
|dy, — d|
IRLA(G) = Z —r_ 9
) d, +d,
PQEE(G)

11-2]\ [1-3] 12 - 2| |2 - 3|
IRLA(G) =2 + + (2a + 2s) +2(4a+4s—-17)
3 4 4 5
|3 3|

c

+ (15as

—13(a+s) +11)

8 49
IRLA(G) = < (a+s)— 30
IRDI(G) = Z In{1+|d, — d,|}.

PYEE(G)
IRDI(G) =2(In{1 + |1 —=2|}) + In{1 + |1 - 3|} + (2a + 25)In{1 + |2 — 2|}
+ 2(4a + 4s — 7)In{1 + |2 — 3|} + (15as — 13(a +s) + 11)In{1
+13 -3}
IRDI(G) = 2(In{2}) + In{3} + 2(4a + 4s — 7) In{2}.
IRDI(G) = 5.5452a + 5.5452s — 7.2191.
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d,+d

IRGA(G) = In——L

pq;:((‘-) (2)(dpd,
IRGA(G) = 21 1+2 +1 1+3 + (2a+2 )(l 2+2>+2(4 +4 —7)<l 2+3>
vz ol T M) T TR T P M e

+ (15as —13(a + s) + 11) (ln (32;/%>
3 4 5
IRGA(G) =2 (lnm) + an§ +2(4a+4s—-7) (ln (2)\/€>'

IRGA(G) = 0.1631a + 0.1631s — 0.08280.

Consider the 2D molecular structure of silicon carbide (Si,C;-1I11(a,s)) as depicted in
e, o B B A,
2 T T T
@ q,._, i;._,j\ B 2
a |

\I | T T L]

o e .\v‘*g ‘\""" ‘t\.

oL R 2403
et e “»‘ o,\"\ -
o - 2._.,(’ Lol

*, e - o 2 e N e

{2 RIS BN

(a) (b)

Figure 3 having a shown the number of unit cell in each row and s shows the number of
rows. Silicon Carbide (Si,C3-11I(a,s)) has 10as vertices and 15as — 2a — 3s edges.
According to Table 4, the edge set of (Si,C5-111(a,s)) can be divided into four sets by the
degree of the vertices based on the structure analysis.
For the silicon carbide (Si,Cs-111(a,s)) first-Zagreb index (M, ), second-Zagreb index (M)
and forgotten index (F) is computed by using Equation (1), (2) and (3) and Table 4.

M, [ (Si,C5-111(a,s))] = 90as — 20a — 30s + 4.

o, o o %, ’\,"\.
%

X 1

D s ) > o
< & » »
- \’"‘.‘vﬁ'r”‘% "“:):o * %o
LGS W W o _%_eo % e
e ® ]
o{. D R e SR NP 4
o 4 =

Figure 3: Molecular graphs of (Si,C5-111(1,1)) and (Si,C5-111(5,4)).
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M, [ (SiyC5-111(a,s))] = 135as — 42a — 61s + 14.
F[ (SiyCs-111(a,s))] = 270as — 76a — 114s + 24.
Table 4: Edge separation of (Si,Cs;-111(a,s)).

E(d, dg) Number of edges
(1,3) 2
(2,2) 2+ 2s
(2,3) 4(2a+ 25 —3)
(3,3) 15as —10a — 13s + 8

Theorem 2.3.
Let G be the Silicon Carbide (Si,C5-111(a, s)), then

10a?s—4a?—12a+15as%-9s%+10as
|.VAR(G) = .

25as2
LAL(G) = 8(a+s — 1).
— 2 2 2 2
“l-IRl(G) — 2(—20a“+50a°s—60as+75as“—45s +4a+30as+6s).

5as
V.IR2(G) = 5as ’1353;‘:3;:2“4 t2a—15as+3s
' - 5as '
V.IRF(G) = 4(2a+ 2s — 1).
VI IRFW(G) — 4(2a+2s-1)

135as—42a—61s+14"

VILIRA(G) = —%(2v6 — 5)(8v6 — 10v3 — 12VZ + 2a + 25 + 17).

VIILIRB(G) = —4(2V6 — 5)(4V6 — 5V3 — 6V/2 + 2a + 25 + 7.

2v/3-28-35s5+4(2a+2s-3)V6+45as+30a 15as—-2a-3s
IX.IRC(G) = - 3

15as—2a-3s 5as
X.IRDIF(G) = ? (a+s)— 13—“
XLIRL(G) = 3.2436a + 3.2436s — 2.66820.
XILIRLU(G) = 4a + 4s — 2.
XINLIRLF(G) = =(VZ + 2a + 25 — 3)V6.

XIV.IRLA(G) = g(a +5) -2,

XV.IRDI(G) = 5.5452a + 5.5452s — 6.1206.

XVLIRGA(G) = 0.1631a + 0.1631s + 0.04299.
Proof: Table 4 shows the edges of type E(d,, d,) where pq is an edge. By using Table 4, we
acquire the following results:

M1 (6) (2_1')2_

VAR(G) = ; i
VAR(G) — 90as — 20a —30s +4 <2(15as —2a - 3s)>2_
10as 10as
10a%s — 4a? — 12a + 15as? — 9s? + 10as
VAR(G) = SEas? :
AL(G) = Z |d,—d,|.
PqEE(G)

AL(G) =2|1-3| + (2 + 25)|2 — 2| + 4(2a + 25 — 3)|2 — 3|
+(15as — 10a — 13s + 8)|3 — 3.
AL(G) =8(a+s—1).

2j
IR1(G) = F(G) — 7Ml(c;)
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(15as — 2a — 3s)

= (270as — 76a — 114s + 24) — T (90as — 20a — 30s + 4).
2(—20a? + 50a%s — 60as + 75as? — 4552 + 4a + 30as + 6s)
IR1(G) = e .

Ma(6) _2j

IR2(G) =

135as — 42a — 61s + 14 2(15as — 2a — 3s)
IR2(G) = - .

15as — 2a — 3s 10as
5as\/135a13521543a2; El3ss+ 14 0 oo 43
IR2(G) = =

IRF(G) = F(G) — 2M,(G).
IRF(G) = (270as — 76a — 114s + 24) — 2(135as — 42a — 61s + 14).
IRF(G) = 4(2a + 2s — 1).

IRF(G
IRFW(G) = M, ((G))'
IRFW(G) = 4(2a+25—-1)

135as — 42a — 61s + 14’
IRA(G) = z (d;1/2 _ d;l/z)z_

PYEE(G)
+(15as — 10a — 13s + 8) (\/_1§ _ %) _

IRA(G) = —g(zx/g —5)(8V6 — 10v3 — 12v2 + 2a + 25 + 17).
IRB(G) = Z (dy/? —dy/*)?2.

PYEE(G)
IRB(G) = 2(1 - \/5)2 +@2+25)(V2 - \/7)2 +4(2a + 2s —3)(vV2 - \/5)2
+(15as — 10a — 135 + 8)(V3 — V3) .
IRB(G) = —4(2V6 — 5)(4V6 —5V3 — 6vV2 + 2a + 25 + 7.
Vdvdy _2j

IRC(G) = :

PYEE(G)
2V3 + (2 + 25)V4 + 4(2a + 2s — 3)V6 + (15as — 10a — 13s + 8)V9

15as — 2a — 3s
2(15as — 2a — 3s)

10as
23 — 28 — 355 + 4(2a + 2s — 3)V6 + 45as + 30a  15as — 2a — 3s

15as — 2a — 3s S5as

IRC(G) =

IRC(G) =

d
d

_ %

dy|

p

IRDIF(G) = Z

PYEE(G)

q
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1 2 3
IRDIF(G) = 2|5 = 3| + 4@2a + 25 - 3) |5 - 5

20
IRDIF(G) = 3 (a+s) — 3

IRL@ = ) |ind,—Ind,|
PYEE(G)
IRL(G) = 2|In1 — In3| + (2 + 25)|In2 — In2| + 4(2a + 25 — 3)|In2 — In3| + (15as
—10a — 13s + 8)|In3 — [n3|.
IRL(G) = 3.2436a + 3.2436s — 2.66820.
|dp _ dql

IRL = _—
u(6) min(dp, dg)

PYEE(G)
11— 3] 12 — 2| |2 — 3]
IRLU(G) =2 T + (2 + 2s) > +4(2a + 25 —3) + (15as — 10a

2
13 — 3]
— 135+ 8) 3
IRLU(G) = 4a + 4s — 2.
|dp_dq|

PYEE(G) dpdq

|2_2|+4(2 42 3)'2_3|
a S —
Va V6

IRLF(G) =

|1-3|
V3

— 135 + 8)

IRLF(G) = 2 ( > + (2 + 25)

13 — 3]
N
IRLF(G) = %(\/E + 2a + 2s — 3)V6.

d,—d
IRLA(G) = M_
PYEE(G) dp + dq

|1 — 3] |2 — 2] |2 — 3]
+ (2 + 2s) + 4(2a + 25 — 3) z

13 -3
e

+ (15as — 10a

IRLA(G) = 2 + (15as — 10a — 13s

+ 8)

7
R
IRDI(G) = Z In{1+|d, — d,|}.
PqEE(G)
IRDI(G) =2(In{1 + [1 =3} + 2+ 2s)In{1 + |2 — 2|} + 4(2a + 25 — 3)In{1
+12 - 3|} + (15as — 10a — 13s + 8)In{1 + |3 — 3|}
IRDI(G) = 2(In{3}) + 4(2a + 2s — 3) In{2}.
IRDI(G) = 5.5452a + 5.5452s — 6.1206.

IRLA(G) = g(a +5s)—

d,+d
IRGA(G) = In——L
pq;:(G) (2)ydpdq
IRGA(G) = 2<ln 1t 3) + (2 + 2s) <ln 2 +2> + 4(2a + 25 — 3) <ln 2 +3> + (15as
(2)Vv3 (2)V4 (2)V6
—10a—135+8)<ln3+3>
(2)V9/)
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4 5
IRGA(G) = 2 <ln ) +4Q2a+ 2s—3) <ln )
(2)V3 (2)V6
IRGA(G) = 0.1631a + 0.1631s + 0.04299.

Graphically Representation
Here we present graphically the results of above calculated irregular topological indices for
different classes of Silicon Carbides, namely, Si,C5-1(a,s), Si,C5-1I(a,s) and

Si,C3-111(a,s) (see Figures 4-6). In Table 5, we show the colors of the different irregular
indices used in the graphical comparison.

Table 5. Colors used in graphically representations and their corresponding indices

VAR(G) AL(G)
(Niagara azure) (Red)
IR1(G) msss(Green) IR2(G) (B lack)
IRF(G) s (Blue) IRW (G) = (Niagara
leafgreen)
IRA(G) === (Niagara IRB(G) =====(Pink)
bluegreen)
IRC(G) s (Purple) IRDIF(G) s (Orange)
IRL(G) s (Niagara navy) IRLU(G) e (Gray)
IRLF(G) s (Niagara IRLA(G) s (Cyan)
burgundy)
IRDI(G) sz (Yellow) IRGA(G) mmmmm(Brown)

Figure 5: Graphically representation of
irregularity indices for Silicon Carbide
Si,C5-1(a,s).

Figure 6: Graphically representation of
irregularity indices for Silicon Carbide
Sing—II(a, S).
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Figure 7: Graphically representation of irregularity
indices for Silicon Carbide Si,C;-111(a,s).

Conclusion

Indices are extremely essential in the
subject of chemical graph theory.
Topological indices are a practical way to
convert chemical composition into
numerical values. Many scholars have
investigated  topological indices for
different graph families. Here, we
calculate 16 different irregularity indices
for the molecular graphs of Silicon
carbides, after generalizing its molecular
structure. Due to the wide range
applications of silicon carbide in physics
and chemistry, we examine Si,C;-1(a,s),
Si,C3-1I(a,s) and  Si,C3-1II(a,s)
graphically by using above calculated
topological indices.
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