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ABSTRACT: Chemical graph theory is experiencing a surge in the numerical encoding of chemical structures
using topological indices. These topological indices have a crucial component that has to do with predicting
the feature provided by the molecule’s chemical structure. The topological indices of silicate networks, silicate
chains and silicate triangle fractal network are computed in this research using a specially devised approach
called reverse degree-based topological indices. Also, the calculated reverse degree-based topological indices
will be compared with the number of silicate structure copies in each iteration involving silicon within the
silicate triangle fractal network graph sequence.
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1. Introduction

Graph theory was first studied in 1735 when it was used for the Koinsberg bridge problem. Currently,
graph theory finds use in various domains, including biology, chemistry, computer science, and engineer-
ing. Graph theory is an effective tool for modeling chemical structures, creating intricate networks, and
resolving everyday issues. Balaban [1], Graovac [2], Gutman [3], Hosoya, Randic [4], and Trinajstic
[5,6,7] are credited with inventing chemical graph theory, which has grown to be a significant section of
mathematical chemistry. A useful technique for creating new molecular structures and molecular model-
ing is chemical graph theory, which transforms molecular information into mathematical equations and
numbers [8]. A basic graph, devoid of loops or numerous edges, is used in chemical graph theory to depict
the structure of molecules [9,10]. The edges of the graphical structure in a chemical compound indicate
the chemical bonds that hold the atoms in the molecule together, while the vertices of the graphical
structure express the atom. If there is a contact between each pair of vertices in graph G, where a set
of edges is represented by F(G) and a set of vertices is represented by V(G), then the graph G(V, E) is
said to be connected. Once chemical information of a chemical structure is converted into an important
number, a logical and mathematical process yields the topological index for the chemical graph [11].
These topological indices are widely used in QSAR and QSPR investigations. QSAR & QSPR applied
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to Biological activity and Physical, chemical, or material properties of molecules. QSAR is focused on
predicting absorption, Distribution, Metabolism, Excretion, and Toxicity properties. It estimates models’
surface energy, particle size effects, and catalytic properties. Moreover, predict conductivity, ion trans-
port efficiency, and stability. QSPR predicts measurable properties (physical/chemical). It estimates the
harmful effects of chemicals on aquatic and terrestrial organisms.

An index that is determined by utilizing the degrees of vertices in the graphical structure of a chemical
compound is known as a degree-dependent topological index [12]. To predict the topological features of
chemical graphs and networks and to comprehend structural activity relations, computer-aided design,
and medication creation, degree-dependent topological indices are typically utilized [13]. The inherent
chemical and physical properties of the relevant chemical compounds and nanostructures can be predicted
with the help of topological descriptors, sometimes referred to as topological indices, which are frequently
employed mathematical tools in contemporary literature. It is discovered that several characteristics
correlate with these indices, including stiffness, fracture toughness, boiling point, and strain energy
[14,15]. The degree of vertices and edges, as well as distance, are some of the invariants that form the
basis of these indexes. Some well-known topological indices in literature are Wiener indices, Randic
indices, Hosoya indices, and Zagreb indices. §(V, D) represents the molecular graph, where V(3),D(5)
indicate the vertex and edge set, and V' (3),D(8) indicate the order and size of 5. Let ®, be the degree
of the vertex v and A(B) be the graph’s maximum degree. The formula for a vertex v reverse degree is
[26]

RUZA(B)_(I)U+1

Zhao et al in [16]. The reverse 1st and 2nd Zagreb index [17], the reverse 1°* and 2"? hyper Zagreb
index, the reverse 15, 27, and 37¢ redefined Zagreb index, the reverse atom bond connectivity index, and
the reverse Zagreb type indices were computed. These were among the reverse degree-based topological
indices (RDBTSs) that were determined.

2. Material and Methodology

In this section, we describe the material and methodology.

2.1. Silicate Network, Silicate Chain and Silicate triangle fractal network

Rock-forming minerals made up of silicate groups are called silicate minerals. They belong to the
most significant and prevalent class of minerals [18]. A total of 78 mineral classes exist. Of them, 27
are silicates, which make up almost two-thirds of the crust of the earth. Sand is combined with metal
carbonates or oxides to create silicates. Si04,which has a tetrahedron structure, is the basic chemical
unit of silicates [19]. While oxygen ions occupy the tetrahedron’s end vertices, silicon ions occupy the
central vertex of the Si0, tetrahedron. The building blocks of a silicate sheet are rings of tetrahedrons
connected in a two-dimensional plane by oxygen ions, which combine to produce a structure resembling a
sheet [27]. Assumed to be a distinct network of parallel construction, the silicate sheet is also referred to
as a silicate network [20]. The symbol for the silicate network SL,,, where n is the number of hexagons
that are present between the network’s center and boundary. The two-dimensional silicate network is
shown in Figure 1. In Figure 1, the vertices of degrees three and six are indicated by green and pink
dots, respectively, and the edges with degrees of end vertices (3, 3), (3, 6) and (6, 6) are indicated by
black lines.
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Figure 1: Silicate Network SL,, for n =2

The chain of silicates (SLC) that results are now SC?, where s and r represent the number of silicate
chains formed of the total number of Si0O, in a single silicate chain and sr number of tetrahedron Si0O4
is used in the chain of silicates SC7 as illustrated in Figure 2. Based on the valency of each atom in the
chain of silicates SCY, we have noticed that there exist three different types of atom bonds. The valency
of atoms ui, uj to SCT is represented by d,i and d,j, meaning that there exist two types of atoms, wui
and uj, such that d,i = 3 and d,j = 6. In SCT, there are three sorts of atom bonds: (3, 3), (3, 6) and
(6, 6) based on the valencies (3, 6) of the atoms. On the base of valency, Table 2 provides the partition.

"R K,

Figure 2: Chain of Silicate Network

The silicate sheet converts as a fractal network, it resembles the Sierpinski triangle [21]. The silicate
triangle fractal network, denoted as Si, is constructed through iterative fractal graph formation, where
n = s represents the number of fractal iterations. The initial structure, Siy starts as an equilateral
triangle with lines connecting the vertices to its center, resembling a Sierpinnski triangle [22]. At each
iteration, the corner oxygen atoms of each side produce three new silicates. so that Si; contains three
silicates added to the original structure.
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This iterative process continues, with each corner oxygen atom generating 3" new silicates at the nt"
level forming a progressively complex n-level silicate triangle fractal network, Si,, (as depicted in Figure
3). The Si, contains 3(*) + 1 vertices and 3(3"*1) — 3 edges. Thus, the fractal structure grows
inclusively as Sig C Siy C Sis..., with each iteration building upon the previous. This construction
process theoretically continues indefinitely, producing an infinitely complex fractal network.

e & o o o o ¢ 0o 11 ®€ o @ & 0o o

Figure 3: n'" iteration of Silicate triangle fractal network Si,,

2.2. Reverse Degree Based Polynomials & Descriptors

The following are the reverse degree-based indices which we have utilized in our study. Reverse de-
gree—based indices can capture the complexity of fractal networks and correlate with Physical properties,
Chemical properties and Biological activities.

RMj index is applied to graphene sheets, dendrimers, and carbon nanotubes. It is useful in analyzing
hierarchical structures such as fractal networks. The Reverse 1% Zagreb polynomial and index is expressed

s [23].
RMy(G,p)= > p*™ & RM(G)= Y (ia+iy) (2.1)
avyeE(Q) aveEE(G)
In communication or biological networks, RMs index helps identify weak link patterns. It supports
extremal graph results on bounds and inequalities. The Reverse 2" Zagreb polynomial and index is
defined as [23]
RMy(G,p)= > P & RMy(G)= Y (ia-iv) (2.2)
aveEE(G) avEE(G)
RH M, index is used as an additional topological descriptor in multi-descriptor QSAR models to improve
predictive accuracy. The Reverse 15! hyper Zagreb polynomial and index is expressed as [23]

RHM,(G,p)= Y pl*™" & RHM(G) = Y (ia+iy)? (2.3)
aveE(G) ayEE(G)
RH M5 index predicts heat transfer, electrical conductivity and uses of Nanostructure optimization,
extremal graph studies. The Reverse 2"¢ hyper Zagreb polynomial and index is expressed as [23]

RHMy(G,p)= Y pl™" & RHM,(G) = Y (ia-iy)’ (2.4)
ayeE(G) avyeEE(G)
Redefined Zagreb indices are evaluated for bioactivity modeling for antimicrobial, anticancer, and antiviral
compounds. The Reverse 1%¢, 2" 374 Redefined Zagreb polynomial and index is expressed as [24]
(i + i)

(iatiy)
RReZGy(G,p) = Y p G & RReZGH(G) = > (o)

ayEE(G) avy€E(Q)

(2.5)
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i) (i - i7y)
=z} = ~
RReZG5(G,p)= Y pt=im & RReZGy(G) > (a7 (2.6)
ayeEE(G) avEE(Q)
RReZG3(G, p) = Z plie et & RReZG3(G) = Z (ia - i7y) (i + i) (2.7)
ayeE(G) ayEE(G)

Leveraging the RABC index enables the prediction of characteristics influenced by the peripheral struc-
ture, such as solubility and surface reactivity. The Reverse Atom bond connectivity polynomial and index
are expressed [25].

fatii 2 _9
RABC(G,p)= Y pV &7 & RABC(G) - ¥ M (2.8)

avyeE(Q) aveEE(G) ,La ZﬁY)

Table 1: Reverse degree based edge partition of silicate network (SLy,,)

Types of Atom Bonds | Cardinality
E(4,4) 6s
E(4,1) 6s(3s+1)
E(1,1) 6s(3s-2)

3. Reverse Degree Based TD’s for Silicate Network

The Reverse 1°¢ Zagreb Polynomial and Index
Using Table 1 along with Equation (2.1), we get:

RM,SL,(P) = p“4*9(6s) + p*+16s(3s + 1) + pU+H6s(3s — 2)

RM,SL,(P) = p®(6s) + p®6s(3s + 1) + pP6s(3s — 2) (3.1)
After simplification Equation (3.1), we get

RM;SL,(P) = (8)(65) + (5)6s(3s + 1) + (2)6s(3s — 2)
RM;SL,(P) =48s + 90s% + 30s + 36s% — 24s
RM,SL,(P) = 12652 + 54s

The Reverse 2"? Zagreb Polynomial and Index
Using Table 1 along with Equation (2.2), we get:

RMySL,(P) = p*9(6s) + p*V6s(3s 4+ 1) + ptV6s(3s — 2)

RM3SL,(P) = p19(6s) + pY6s(3s + 1) + pV6s(3s — 2) (3.2)

After simplification Equation (3.2), we get

RM,SL,(P) = 965 + 725> + 245 4+ 185% — 125

)
RM,SL, (P) = (16)(6s) + (4)6s(3s + 1) + (1)6s(3s — 2)
(
RM>SLy(

P) = 90s* 4 108s

The Reverse 1°! hyper Zagreb Polynomial and Index
Using Table 1 alongwith Equation (2.3), we get Using Table 1 along with Equation (3), we get:
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RHM,SL,(P) = p*t9"(65) + p“+1"65(3s + 1) + p 17 65(35 — 2)

RHM,SL,(P) = p'® (65) + p®6s(3s + 1) + pY65(3s — 2) (3.3)
After simplification Equation (3.3), we get

RHM,SL,(P) = (64)(6s) + (25)65(35 + 1) + (4)65(3s — 2)
RHM,SL,,(P) = 384s + 450s* + 150s + 72s” — 48s
RHM,SL, (P) = 5225* + 4865

The Reverse 2" hyper Zagreb Polynomial and Index
Using Table 1 along with Equation (2.4), we get

RHM,SL,,(P) = p*¥*(65) + p* 1" 65(3s + 1) + p1765(3s — 2)

RHM,SL,(P) = p®9(6s) + p"96s(3s + 1) + pM6s(3s — 2) (3.4)
After simplification Equation (3.4), we get

RHM,SL,,(P) = (256)(6s) + (16)65(3s + 1) + (1)65(3s — 2)
RHM>,SL,(P) = 15365 + 2885 + 965 + 185 — 12s
RHM>SL,(P) = 306s> + 1620s

The Reverse 1°¢ redefined Zagreb Polynomial and Index
Using Table 1 along with Equation (2.5), we get

(4+4)

RReZG1SLy(P) = p @ (65) + p 1 65(3s + 1) + pD(1-1)65(3s — 2)

RReZG1SLy(P) = pU (63) + p(65(3s + 1) + ptD 65(3s — 2) (3.5)

After simplification Equation (3.5), we get

8 ) 2
RReZG1SL,(P) = 16(68) + 168(38 +1)+ 1165(33 —2)
90 30 36 24
VA L — 2 Y2 2=
RReZG,SL,(P) = 3—|—4 45+15 5
117 27
RREZG,SL,(P) = 732 -5

The Reverse 2"¢ redefined reverse Zagreb Polynomial and Index
Using Table 1 along with Equation (2.6), we get

(4-4) (41) 1)
RReZG3S Ly, (P) = p@Fa (6s) + pEF 6s(3s + 1) + p+) 65(3s — 2)

RReZG3SLy(P) = p'® (65) + p® 65(3s + 1) + p® 65(3s — 2) (3.6)
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After simplification Equation (3.6), we get

1 4 1
RReZG3SL,(P) = §6(65) + 368(35 +1)+ 565(33 -2)

2 24 1 12
RReZG3SL,(P) =125+ 7—52 + —s+ —832 - —s
5) 5 2 2
117 54

The Reverse 3" redefined Zagreb Polynomial and Index
Using Table 1 along with Equation (2.7), we get

RReZG3SL,(P) = p*™® (44 4)6s + p4V (4 +1)65(3s + 1) + pV(1 4+ 1)65(3s — 2)

RReZG3SL,(P) = p19®6s + pC)6s(3s + 1) 4+ pP6s(3s — 2) (3.7)
After simplification equation (3.7), we get

RReZG3SL,(P) = (16)(8)6s 4 (4)(5)65(3s + 1) + (1)(2)65(3s — 2)
RReZG3SL,(P) = 768s + 360s® + 120s + 36s* — 24s
RReZG3SL,(P) = 396s% + 864s

The Reverse Atom bond connectivity polynomial and index
Using Table 1 along with Equation (2.8), we get:

(4+4—2) (4+1-2) (1+1-2)

RABCSL,(P)=pV @0 (6s)+pV @D 6s(3s+1)+p D 6s(3s — 2)

RABCSL,(P) = pV (65) + pV765(3s + 1) + pV165(3s — 2) (3.8)

After simplification of Equation (3.8), we get:

RABCSL,(P) = \/3(68) + \/368(38 +1)

4. Reverse Degree Based TD'’s of Silicate Chain

Table 2: Reverse degree based edge partition of silicate chain (SCT)

Types of Atom Bonds | Cardinality
E(4,4) 3s+2
E(4,1) 3(sr+r)-4
E(1,1) 3(sr-2r)+2

The Reverse 1%¢-Zagreb polynomial and index
Using Table 2 along with Equation (2.1), we get:

RMSC}(P) = p"* (35 +2) + pUV B (sr +1) —4) +p" Y (3(sr — 2r) +2)

RMSC3(P) = p®(3s +2) + p°(3(sr + 1) — 4) + p>(3(sr — 2r) + 2) (4.1)
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After simplification of Equation (4.1), we get:

RM;SC;(P)=(8)(3s+2)+ (5)(B(sr+ 1) —4) + (2)(3(sr — 2r) + 2)
RM,SC;(P) = 24s 4+ 16 4+ 15sr + 157 — 20 + 6sr — 121 + 4
RM,SC;(P) = 24s 4 21sr + 3r

The Reverse 2"¢-Zagreb polynomial and index
Using Table 2 along with Equation (2.2), we get:

RM,SC3(P) = p49 (35 4+ 2) + p4 Y (3(sr 4 1) — 4) + p Y (3(sr — 2r) + 2)

RM,SCE(P) = p*®(3s +2) + p*(3(sr + 1) — 4) + p' (3(sr — 2r) +2) (4.2)

After simplification of Equation (4.2), we get:

RM3SC:(P) = (16)(3s +2) + (4)(3(sr + 1) — 4) + (1)(3(sr — 2r) + 2)
RM3SC:(P) = 48s + 32+ 12sr + 12r — 16 + 3sr — 6r + 2
RM,SC3(P) = 485 + 1557 + 67 + 18

The Reverse 1°¢- hyper Zagreb polynomial and index
Using Table 2 along with Equation (2.3), we get:

RHM,SC?(P) = p*+97 (35 + 2) + p™t1" (3(sr + 1) — 4) + p D (3(sr — 2r) + 2)

RHM,;SC3(P) = p® (35 +2) + p®° (3(sr + 1) — 4) + p®*(3(sr — 2r) + 2) (4.3)
After simplification of Equation (4.3), we get:

RHM,;SC?(P) = (64)(3s + 2) + (25)(3(sr + 1) — 4) + (4)(3(sr — 2r) + 2)
RHM,SC3(P) = 1925 + 128 + T5sr + T5r — 100 + 12sr — 24r + 8
RHM,SC#(P) = 1925 + 87sr + 517 + 36

The Reverse 2"¢- hyper Zagreb polynomial and index
Using Table 2 along with Equation (2.4), we get:

RHM,SC"(P) = p“49” (35 +2) + p*1* (3(sr + 1) — 4) + p D (3(sr — 2r) + 2)

RHM,SCT(P) = p**%(3s 4+ 2) + p'S(3(sr + 1) — 4) + p' (3(sr — 2r) + 2) (4.4)
After simplification of Equation (4.4), we get:
RHM,SCL(P) =256(3s 4 2) + 16(3(sr + 1) —4) + 1(3(sr — 2r) + 2)

RHM,SC? (P) = 7685 + 512 + 48sr + 487 — 64 + 3sr — 61 + 2
RHM,SC’ (P) = 7685 + 51sr + 42r + 450

The Reverse 1°¢ redefined Zagreb Polynomial and Index
Using Table 2 along with Equation (2.5), we get:

(cqtcq) (cqg+ecq1) (c1teq)
RR@ZGls’CT Z P ((;444244) + Z P (044+611) + Z P (611+C11)
(4,4)€(G) (4,1)e(G@) (1,1) e(G

RReZG1SC}(P) = pW (3s+2) —J—pW (B(sr+1)—4) —|—pW (3(sr —27) +2)
RReZGSCT(P) = pi5 (35 +2) + pi (3(sr + 1) — 4) + p'T (3(sr — 2r) + 2) (4.5)
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After simplification of Equation (4.5), we get:

8

2
RReZG1SC(P) = —(35 +2)+ Z(B(sr +7)—4)+ I(3(5r —-2r)+2)
24 1 1
RReZG,SCL(P )—1—68+1 ZST+%—5+GST—127“+4

24
RReZG,SCT(P) = 1—63 + 3%1” - %

The Reverse 2"? redefined Zagreb Polynomial and Index
Using Table 2 along with Equation (2.6), we get:

RReZ G2 S CT Z p((cC:Jrcct)) + Z p((ccf+ccl1)) —+ Z p((cc11+cc11))

(4, 4)e Q) (4 1)e(q) (1,1)e(G)
RReZGySC(P) = pm (3s4+2)+ pW (3(sr+1)—4) +pm(3(sr —2r)+2)
RReZG2SCT(P) = p® (35 + 2) + p® (3(sr + 1) — 4) + pT (3(sr — 2r) +2) (4.6)

After simplification of Equation 4.6 we get:

1 1
RReZG>SCT(P) = 5(3 o)+ ( (sr+7) —4) + 5(3(s7 — 2r) +2)
1287’ 12r E n 3ﬂ B 61 1
5 2 2

RReZGaSCI(P) = 65 +4+ —

5
RReZGoSCT(P) = 65 4 S5 _ 37 %

10 5
The Reverse 3"¢ redefined Zagreb Polynomial and Index
Using Table 2 along with Equation (2.7), we get:

RReZG3SCT(P) = pW U9 (35 4 2) 4 pl- DU (3(5p 1) — 4) + p(I DD (351 — 27) + 2)
RReZG3SCT(P) = pt9®) (35 4 2) + pWO) (3(sr + 1) — 4) + p D (3(sr — 2r) + 2) (4.7)

After simplification of Equation (4.7), we get:

RReZG3SCL(P) = (16)(8)(3s + 2) + (4)(5)(3(sr + 1) — 4) + (1)(2)(3(sr — 2r) + 2)
RReZG3SCL(P) = 128(3s 4+ 2) 4+ 20(3(sr + 1) — 4) + 2(3(sr — 2r) + 2)
RReZG3SC{(P) = 384s + 256 + 60sr 4 60r — 80 + 6sr — 121 + 4
RReZG3SCT(P) = 384s + 6651 + 481 + 180

The Reverse Atom bond connectivity polynomial and index
Using Table 2 along with Equation (2.8), we get:

( —2) ( —2) ( —2)
RABCSCT(P) = pV 5 (35 +2) +pV G (3(sr+1) —4) + pV 00 (3(sr — 2r) + 2)
0
T

RABCSCT(P) = pV¥5 (35 +2) + pVE(3(sr + 1) — 4) + pV T (3(sr — 2r) + 2) (4.8)

After simplification of Equation (4.8), we get:

RABCSCL(P) = \/3(35 +2)+ \/3(3(,% +7r)—4)
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5. Reverse Degree Based TD'’s of Silicate Triangle Fractal Network Si,

Table 3: Reverse degree based edge partition of silicate triangle fractal network Si,

Types of Atom Bonds Cardinality
E(4,4) 3[1-3(1-3"1)]
E(4,1) 3L 43
E(1,1) 3ot

The Reverse 1°t-Zagreb polynomial and index
Using Table 3 along with Equation (2.1), we get:

RM; Si,(P) = p*™(3[1 — 3(1 — 357 1)]) + p*TH (3571 + 3) 4 p T (357

RM,Si,(P) =p® (3 —9(1 —3571) 4 p®(35+ 4 3) + p@(3°+)

After simplification Equation (5.1), we get

RM;Si,,(P) = (8)(3—9(1—3"1) + (5)(35" + 3) + (2)(3°™)
RM; Si, (P) = —8(—6 + 3 x 3%) + 15(3%) + 6(3°) + 15
RM, Si,(P) =21(3%) + 8(3°*) — 33

The Reverse 2"? Zagreb Polynomial and Index
Using Table 3 along with Equation (2.2), we get:

RMQSZn(P) _ p(4.4)(3[1 _ 3(1 o 33—1)]) +p(4-1)(3s+1 + 3) +p(1-1)(38+1)

RM,Si,(P) = p19 (3 —9(1 — 3°71) + p™® (3571 4 3) 4 pM)(35+1)
After simplification Equation (5.2), we get

RM,Si, (P) = (16)(3 — 9(1 — 3*~ 1) + (4)(3°T + 3) + (1)(3°™h)
RM,Si, (P) = 16(—6 + 3 x 3%) + 12(3%) + 12 + 3°*!
RM,Si,(P) = 60(3°) + 35T — 84

The Reverse 1°- hyper Zagreb polynomial and index
Using Table 3 along with Equation (2.3), we get:

RHMlSZn(P) _ p(4+4)2 (3[1 _ 3(1 _ 35—1)]) +p(4+1)2 (3S+1 + 3) +p(1+1)2 (3s+1)

RHMlSZn(P) — p(8)2 (3 o 9(1 _ 3571) +p(5)2 (3s+1 4 3) +p(2)2 (3s+1)
After simplification of Equation (5.3), we get:

RHM,Si,(P) = (64)(3 —9(1 — 3°71) + (25)(3°T! 4-3) 4+ (4)(3**1)
RHM,Si,(P) = 64(—6 + 3 x 3°) + 25(3°"1) 4 25 x 3 4 4(351)
RHM,Si,(P) = —309 + 4(3**1) + 267(3°)

The Reverse 2"? hyper Zagreb Polynomial and Index
Using Table 3 along with Equation (2.4), we get

(5.1)

(5.2)
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RHM,Si,(P) = p®9* (3[1 — 3(1 — 3571)]) + p@ D" (357 4 3) 4 p(1D* (351

RHM,Si,(P) = p®9(3 —9(1 — 3°71) 4+ plO 35+ 4 3) 4 p(I(35+1) (5.4)
After simplification Equation (5.4), we get

RHM,Si,,(P) = (256)(3 — 9(1 — 3571) 4+ (16)(35"* + 3) + (1)(35™1)
RHM;Si,(P) = 256(—6 + 3 x 3°) + 16(3°T!) + 16 x 3 + 1(3°11)
RH M, Si, (P) = 816(3°%) + 3°T — 1488

The Reverse 1°¢ redefined Zagreb Polynomial and Index
Using Table 3 along with Equation (2.5), we get:

N

(4+4)

( ( )
RReZG1Sin(P) = p @i (3[1 — 3(1 — 35~ 1)) 4 p @0 (3541 4 3) 4 poD) (35+)
RReZG1Sin(P) = pi6(3 — 9(1 — 35 1) + pi (351 + 3) + p'T (3°1) (5.5)

N

After simplification of Equation (5.5), we get:

2
RReZG1Si,(P) = %(3 —9(1—-3"hH + 2(35+1 +3) + (—1)(3S+1)

2
RReZG1Sin(P) = %(_6+ 3% 3 + 2(38+1) N g <3 (1)(3s+1)
1 1
RReZG: Si, (P) = %(35) a3y - Z7

The Reverse 2" redefined Zagreb Polynomial and Index
Using Table 3 along with Equation (2.6), we get:

RReZGoSin(P) = ptid (3[1 — 3(1 — 3°~1)]) 4 pted (35+1 4 3) 4 piin (35+1)

=p
RReZG5Sin(P) = p® (3 — 9(1 — 357 1) + p® (357! 4 3) + p (3°17) (5.6)

After simplification of Equation 5.6 we get:

1 4 1
RReZG5Siy,(P) = §6(3 —9(1—-3"hH + 5(3”1 +3) + 5(33“)
1 4 4 1
RReZGSi, (P) = g(—e) F3XE)H () 4 g x 34 53
42 1 4
RReZG5Si,(P) = 3(33) + 5(35“) - ;

The Reverse 3"? redefined Zagreb Polynomial and Index
Using Table 3 along with Equation (2.7), we get:

RReZG3Sin(P) = p* WU (3[1 — 3(1 — 3°71)]) 4 p DA (3sF1 4 3) 4 pt DA (3s41)
RReZG3Si,(P) = p19® (3 - 9(1 — 3°71) 4 p@WG)(35+1 4 3) 4 p(M(@)(35+1) (5.7)

After simplification of Equation (5.7), we get:
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RReZG38i,(P) = (16)(8)(3 — 9(1 — 3°71) + (4)(5)(3°! +3) + (1)(2)(3° ™)
RReZG58i,(P) = (16)(8)(—6 + 3 x 3%) + (4)(5)(3°™) + (4)(5)(3) + 2(3*T1)
RReZG3Si,(P) = 444(3%) +2(3°) — 708

Figure 4: Graphical Comparison of Silicate Network

The Reverse Atom bond connectivity polynomial and index

Using Table 3 along with Equation (2.8), we get:

( —2) ( —2) ( —2)
RABCSin(P) = pV @0 (31— 3(1 =35 1)) 4+ pV 0 (351 4 3) 4 pV G (35H1)

0
1

RABCSi,(P) = pV (3 - 9(1 - 3°71) + pVi(3 +3) + pV T (37)

After simplification of Equation (5.8), we get:

RABSi,(P) = X222 1 3(3%)(

4

V6 x —6 V6
T

|G
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Figure 5: Graphical Comparison of Silicate Chain

Figure 6: Graphical Comparison of Si,,
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Figure 7: Graphical Comparison of SL,,, SC} and Si,

6. Numerical and Graphical Comparison of RDBTs

Tables 4 show numerical values for reverse degree-based topological descriptors (RDBTSs) in SL,,.For
computational reasons, we investigated s values ranging from 1 to 12. Figure 4 gives a visual depiction
of the numerical results. As the value of s increased, so did the value of RDBTs.

Table 4: Numerical Computation of Topological Indices for SL,,

S RABC RR@ZGQ RR@ZGl RM1 RM2 RR@ZGg RHMQ RHM1
1 24.4588 34.2 45 180 198 1260 1926 1008

2 80.0946 115.2 207 612 576 3312 4464 3060

3 166.9072 243 486 1296 1134 6156 7614 6156

4 284.8968 417.8 882 2232 1872 9792 11376 10296
5 434.0633 639 1395 3420 2790 14220 15750 15480
6 614.4067 907.2 2025 4860 3888 19440 20736 21708
7 825.9271 1222.2 2772 6552 5166 25452 26334 28980
8 1068.624 1584 36336 8496 6624 32256 32544 37296
9  1342.498 1992.6 4617 10692 8262 39852 39366 46656
10 1647.549 2448 5715 13140 10080 48240 68508 57060
11 1983.777 2950.2 6930 15840 12078 57420 46800 68508
12 2351.182 3499.2 8262 18792 14256 67392 63504 81000
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Table 5: Numerical Computation of Topological Indices For SLC

s RABC RReZGs RReZGy RMs RM; RReZGs RHM; RHM>

1 4.7939 11.1 3 87 48 678 336 1311

2 17.0233 28.2 25.5 186 138 1308 870 2274

3 34.4489 53.1 67.5 315 270 2070 1548 3339

4  57.0706 85.8 129 474 444 2964 2400 4506

5  84.8885 126.3 210 663 660 3990 3426 5775

6 117.9025 174.6 310.5 882 918 5148 4626 7146

7 156.1127 230.7 430.5 1131 1218 6438 6000 8619

8  199.519 294.6 570 1410 1560 7860 7548 10194

9 248.1215 266.6 729 1719 1944 9414 9270 11871

10 301.9202 445.8 907.5 2058 2370 11100 11166 13650

11 360.9149 533.1 1105.5 2427 2838 12918 13236 15531

12 425.1059 628.2 1323 2826 3348 14868 15480 17514

Table 6: Numerical Computation of Topological Indices For Si,,

s RABC RReZGs RReZG RMs, RM, RReZG3 RH M, RHM,
1 12.2 20.1 37 105 102 642 528 969
2 38.8 79.5 119.5 483 372 3342 2202 5883
3 118.7 257.7 367 1617 1182 11442 7224 20625
4 358.1 792.3 1109.5 5019 3612 35742 22290 64851
5 1076.6 2396.1 3337 15225 10902 108642 67488 197529
6 3231.9 7207.5 10019.5 45843 32772 327342 20308 595563
7 9697.7 21641.7 30067 137697 98382 983442 609864 1789665
8 29095.3 64944.3 90209.5 413259 295212 2951742 1830210 5371971
9 87288.1 194852.1 270637 1239945 885702 8856642 549124 16118889
10 261866.5  584575.5  811919.5 3720003 2657172 26571342 16474362 48359643
11 785601.6  1753745.7 2435767 11160177 7971582 79715442 4942370 145081905
12 2356806.9 5261256.3 7307309.5 33480699 23914812 239147742 148271730 435248691

Tables 5 present numerical values for reverse degree-based topological descriptors (RDBTSs) in SLC.
For computational considerations, we examined s values spanning from 1 to 12. Figure 5 provides a visual
representation of the numerical results. RDBTs increased in value in tandem with the increase in s.

Tables 6 present numerical values for reverse degree-based topological descriptors (RDBTS) in Si,.
For computational considerations, we examined s values spanning from 1 to 12. Figure 6 provides a visual
representation of the numerical results. Figure 7 shows numerical results of three structures of SL,,, SCT
and Si,. RDBTSs increased in value in tandem with the increase in s.

7. Conclusion

This study calculates the topological indices based on the reverse degree for the silicate network (SLy,),
silicate chain SC? and silicate triangle fractal network (Si,). Using these topological invariants, we can
observe a chemical molecule under investigation’s physical properties, biological activity, and chemical
reactivity. We plot our outcomes as well. We can get the value of the topological indices for various
parameter values for the silicate network,silicate chain and silicate triangle fractal network with the use
of this graphical representation of the indices. The topological descriptor of eight reverse degree-based
topological indices for a molecular structure of silicate networks, silicate chain and silicate triangle fractal
network is presented in this publication along with important findings. Due to the rich conceptualization,
as indicated in table 4-6 and figure 4-5, we provided a numerical and graphical analysis of the topological
index results acquired for a few initial values of the used parameter. Based on their values which are
ascertained by mathematical calculations, numerical analysis, and graphical analysis—these descriptors
are arranged in a hierarchy. Furthermore, in the numerical analysis of the correlation between the
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topological index of the structure SL,,, the RH M; index reveals a better correlation for s = 6 compared to
other indices. The vertex degree and maximum degree are calculated based on the SL,, graph invariance,
which depicts the topological properties of SL,,. In the silicate chain SC?, the correlation between the
topological index and the RH M, index shows a strong correlation in the first iteration s = 1. The vertex
degree and the maximum degree are determined by the invariance of the SC? graph, which highlights
the topological characteristics of SC;.

The RH M, index of the silicate triangle network shows a strong correlation when comparing all indices
for s = 1. RABC provides the best approximation with fewer iterations needed to determine the number
of (Si0y4) silicate structure copies and the fractal dimension of the silicate triangle fractal network. The
Si, structure ultimately offers a better correlation and illustrates the topological characteristics more
effectively.
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