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Introduction

One of the standard procedures used in the study of structure-property relations is the
use of structure descriptors. The ability to correlate and predict physical, chemical, and
biological activity (property) from a molecular structure is a challenging problem in
theoretical and computational chemistry [1, 2]. A topological index is a number that
describes the graph’s topology. It is one of the best quantification methods because it
can be computed quickly for a large number of molecules and can be obtained directly
from molecular structures. Wiener, a chemist, used a topological index for the first time
in 1947 while studying the relationship between molecular structure and the physical
and chemical properties of certain hydrocarbon compounds [3, 17]. Liu et al. discussed

several aspects of graph theory in
[5]-[12].

Mathematical chemistry describes how to use polynomials and functions to offer
instructions concealed in the symmetry of molecular graphs, and graph theory has
many applications in modern chemistry, particularly organic chemistry. The atoms and
bonds of a molecular structure are represented by vertices and edges, respectively, in
chemical graph theory. Many applications of topological indices are employed in
theoretical chemistry, [13, 14], particularly QSPR/QSAR research. Many famous
researchers have studied topological indices to get information about different families
of graphs [4, 15]. In qualitative structure-property relationships (QSPR) and qualitative
structure-activity relationships (QSAR), topological indices are used directly as simple
numerical descriptors in comparison with physical, biological, or chemical
characteristics of molecules, which is a benefit. Many researchers have worked on
various chemical compounds and computed topological descriptors of various

molecular graphs during the last few decades [18].

In chemical graph theory, a molecular graph is a simple connected graph that contains
chemical atoms and bonds, which are often referred to as vertices and edges,
respectively, and there must be a linkage between the vertices set Vgand edges set E.If
two atoms have an atom-bond, then it is denoted by e ~ f, the valency of every atom of G

is actually the total number of atoms connected to f of G and it is denoted by df, [16, 19].

Several polynomials closely related to degree-based indices are also introduced.
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In 2012, Zhang introduced harmonic index [31]. The harmonic polynomial
corresponding to harmonic index is defined as

2

H(G,x) = ZefEE(G) xt g H(G) = ZefEE(G)

2
de+df

(1

In 1998, Estrada etal introduced atom bond connectivity index [21]. The ABC

polynomial corresponding to the ABC indices is expressed as

d€+df_2 de+df_2

de+df d€+df
ABC(G,x) = Z x &  ABC(G) =

ef€E(G) ef€E(G)

(2)

In 2015, Formula and Gutmann introduced Forgotten Topological index or F-index [22].

The forgotten polynomial and index are defined as

FGx= Y H@Hnle  Fe) = ) [(@F+d)] ()
ef€E(G) ef€E(G)

The first GA-index was proposed by Vukicevic [23]. The geometric arithmetic

polynomial and index are defined as

2 de+df Z 2 ’de+df

d
GA(G,x) = Z x Y & GAG) =
ef€E(G) ef€E(G)

(4)

d€+df

The Randic polynomial and index, [24] are defined as

1

dg 1
R(G,x) = Z M e R(G) = Z —— (5)
ef€E(G) ef €E(G) /de+df

The reciprocal Randic polynomial and index [25] are defined as

RR(G,x) = 2 A% g RR(G) = Z ld, 4 6)

ef€E(G) ef€E(G)

The symmetric division degree polynomial and index [26] are defined as

[(de)?*+[(df)?] 5 5
SDD(G,x) = Z x @D g SPD(G) = [(de()d ;r((g(;if)]
e)\lr

ef€E(G) ef€E(G)

(7)

The inverse symmetric Division Degree polynomial and index [27] are defined as
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(de)(dp) d.\(d
ISDD(G,x) = Z x @@ g 1SDD(G) = @ ();1( ’(ci 7 ®
efGE(G) efGE(G) [ e [ f ]
Sigma polynomial and index [28] are defined as
SGO= Y x@ia S@= ) (de—dy) ©)

ef€E(G) ef€E(G)

The concept of Sombor index was recently introduced by Gutman [29]. The Sombor

polynomial and index are defined as

S(G,x) = Z X /[(de)2+[(df)2]& S0(6) = Z \/[ (d,)? + [(df)z] (10)

ef€E(G) ef€E(G)

In this study, the atom-bond partition set of SiO4 in a chain network, which is
partitioned according to the valencies of their S;and 0z atoms, is used to generate the

ten polynomials mentioned above and their corresponding indices.

1 Chain of SiO,4

A SiO4 tetrahedron, the fundamental building block of silicates, is created by fusing
metal oxides or mixing metal carbonates with sand. The SiO4tetrahedron is present in
almost all silicates. As shown in Figure 1, a tetrahedron SiO4is a pyramid with a
triangular base (a single tetrahedron Si04), and the silicon atom Si is bonded with
evenly spaced oxygen atoms. The resulting SiOs4, a silicate tetrahedron that connects
with other SiOs4 horizontally, forms a single chain. Similar to this, when two Si04
molecules join corner to corner, each one shares its 0z atoms with the other, as shown in
Figure 1. These two molecules of SiO4can be joined with two other molecules once this
sharing process is finished. We now have a silicate chain, SC4?, where p and q stand for
the total number of SiOsatoms in one silicate chain and the number of silicate chains
that were formed, respectively. The pqg number of SiOs tetrahedrons used in the chain of

Si04SCqP is shown in Figure 1.
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Figure 1: 1
1.1 Result and discussion

Here, we have observed that there are three types of atom bonds on the bases of the
valency of each atom of SC¢Pin a chain of SiO4SCqP. As a result, there are two different
types of atoms, v; and v;, with valencies ofV v;,v; € SCrand dv= 3 and dy= 6,
respectively. Three different types of atom-bonds (3 ~ 3), (3 ~ 6), and (6 ~ 6) in SCiPare
based on the valencies (3 and 6) of atoms. Table 1 provides the division of the set of

atom bonds based on valency.

Table 1: Atom-bond partition of SCs, for p = g

Type of atom-bond 3=d.~d=3 3=d.~d=6 6=d.~d=6

Number of atom bonds 3p+2 3(pq+q) -4 3(pg-2q)+2

1
Theorem 2.1. For p >1 and p = q, the harmonic polynomial ofSCs, is (3P + 2)y3 +

2 1
(Bp* +3p —4)y>+ (3p* — 6p + 2)ys
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Proof.

Using Table”1” enter the following formula harmonic polynomial (1), we get
2 2 2
H(SCp,y) = Z y3+6 + Z y3+e + Z Y6+6

This gives
1 2 1
H(SCp,y) = 3p +2)ys + (3p* + 3p — 4)y> + 3p® — 6p + 2)ys

]

By taking the first derivative of the polynomial in Theorem 2.1 at y = 1, we get the

harmonic index of Silicate Network SC; as follows:

21p?%+12p+2
18

Corollary 2.2. For p >1 and p = q, the harmonic index ofSCSis
4

Theorem 2.3. For p >1 and p = q, the ABS polynomial ofscg is 3p +2)ys+ 3p? + 3p —
7 5
4)yss + (3p® —6p +2)ys

Proof. Using Table”1” enter the following formula ABC polynomial (2), we get
3+3-2 3+6—2 6+6—2
ABC(SCp,y) - Z y\l (e 4 z y\/ 3)e) 4 y\/ (6)(6)

3=de~df=3 3=de~df=6 3=de~df=6

This gives
4 7 5
ABC(SCh,y) = 3p + 2)y> + (3p? + 3p — 4)y1s + (3p* — 6p + 2)y1s

]

By taking the first derivative of the polynomial in Theorem 2.3 at y = 1, we get the
ABC index of chain Si0, (SC;) of as follows:

2 —
Corollary 2.4. For p >1 and p = q, the ABC index of~-2—=> :815;7 -

Theorem 2.5. For p >1 and p = q, the forgotten topological polynomial ofSCSis (3p+2)
y18+ (3p%+ 3p - 4) y45+ (3p%2-6p + 2) y72.
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Proof. Using Table”1” enter the following formula forgotten topological polynomial (3),

weget
F(SCp,y) — z y[32+32] + z y[32+62] + z y[62+62]
3=de~dp=3 3=de~df=6 3=de~df=6
This gives
F(SCh,y) = Bp + 2)y*® + (3p? + 3p — 4)y*> + 3p* — 6p + 2)y"?
]

By taking the first derivative of the polynomial in Theorem 2.5 at y = 1, we get the

forgotten index of chain of SiO4 (SCyP) as follows:

Corollary 2.6. For p >1 and p = q, the forgotten topological index ofSCSis 351p2-243p.
Theorem 2.7. For p >1 and p = q, the geometric arithmetic polynomial of SCS GBp +

¥e 2 L
2)ys + (3p* +3p — 4y + 3p* — 6p + )y

Proof. Using Table”1” enter the following formula geometric arithmetic polynomial (4),

we get
Zm Zm Zm
GA(SCp,y) = Z y+s + y3te + Z Y 6+6
3=de~df=3 E3~6 3=de~df=6
This gives

Ve 2 1
GA(SCE,y) =(BP +2)ys + (3p?+3p—4)y3 + 3p* —6p + 2)y"*

O

By taking the first derivative of the polynomial in Theorem 2.7 at y = 1, we get the

geometric arithmetic index of chain of SiO4 (SCS) as follows:

B

6

Corollary 2.8. For p >1 and p = q, the geometric arithmetic index ofscg is(BP+2)ys +
2 S
(3p® + 3p — 4)y3 + (3p* — 6p + 2)y*
1
Theorem 2.9. For p >1 and p = q, the randic polynomial of SCS is (3P +2)ys +

1 1
(Bp? +3p —4)y¥2 + (3p* — 6p + 2)ys
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Proof. Using Table”1” enter the following formula randic polynomial polynomial (5), we

get
1 1 1
R(SCh,y) = Z YO + Z /@6 + Z YO
3=de~df=3 3=de~df=6 3=de~df=6
This gives

1 1 1
R(SCE,y) = (3P + 2)y3 + 3p? + 3p — 4)y ¥z + (3p? — 6p + 2)y*

O

By taking the first derivative of the polynomial in Theorem 2.9 at y = 1, we get the

randic polynomial index of chain of SiO4 (ch) as follows:

V2p2+3p2+342p +6-442
6

Corollary 2.10. For p >1 and p = q, the randic polynomial index oj‘SCZf)J is

Theorem 2.11. For p >1 and p = q, the reciprocal randic polynomial ofscg is(3P +
2)y3 +

(3p? + 3p — 4)y3V2 + (3p? — 6p + 2)y"e.
Proof. Using Table “1” enter the following formula reciprocal randic polynomial

polynomial
(6), we get
RR(SCD,y) = z y/EEG) 4 z y/E© 4 z Y/ ©©
3=de~ds=3 E3~6 3=de~ds=6
This gives
RR(SCE,y) = (3P +2)y® + (3p? + 3p — 4)y*'% + (3p? — 6p + 2)y e,
O]

By taking the first derivative of the polynomial in Theorem 2.11 at y = 1, we get the

reciprocal randic polynomial index of chain of SiO4 (SC%,’) as follows:

Corollary 2.12. For p >1 and p = q, the reciprocal randic polynomial index of3(3P + 2) +
3v2(3p?% + 3p — 4) + V6(3p? — 6p + 2).

Theorem 2.13. For p>1 and p=q. the symmetric degree polynomial of SCSis(SpZ - 3p+

15
4y* + Bp* +3p—Dy+
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Proof. Using Table enter the following formula symmetric division degree polynomial

(7), we get
(32+®3)?%] [(3)%+(6)%] [(©)?+(6)%]
SDD(SCh,y) = Z y 06 + Z ®©  + Z y ©@
3=de~df=3 3=de~df=6 Eg~6
This gives

15
SDD(SCE,y) = B3p + 2)y? + 3p% + 3p — 4)y+ + (3p? — 6p + 2)y?

15
=@Bp*-3p+4)y*+Bp*+3p—4)y+
0

By taking the first derivative of the polynomial in Theorem 2.19 aty = 1, we get the

symmetric division degree index of chain of SiO4 (ch as follows:

Corollary 2.14. For p >1 and p = q, the symmetric division degree index ofS(IgiSZ (3p? —

15(3p2-3p+4)

3p+4)+ "

Theorem 2.15. For p >1 and p = q, the inverse symmetric division polynomial ofSCZ is
1 4
(3p* = 3p +4)yz + 3p* + 3p — Dy

Proof. Using Table “1” enter the following formula inverse symmetric division degree

polynomial (8), we get

3 +® 1 [(3)%+(6)?] [(6)2+(6)?]
ISDD(SCp,y) — Z y (3)2+(3)2 Z y ®© + Z y (66
3=de~df=3 E3;~6 6=de~df=6

This gives

1 4 1
SDD(SCh,y) = (3p + 2)yz + (3p? + 3p — 4)yis + (3p% — 6p + 2)y2
1 4
= (3p* —3p +2)y2 + (3p® + 3p — 4)y™s
O

By taking the first derivative of the polynomial in Theorem 2.15 at y = 1, we get the

inverse symmetric division degree index of chain of SiO4 SCSaS follows:

Corollary 2.16. For p >1 and p = q, the inverse symmetric division degree index ofscgis

69p%—21p+28
30 '
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Theorem 2.17. For p >1 and p = q, the sigma polynomial of SCj is(3p? + 3p — 4)y° +
3p% — 3p + 4.

Proof. Using Table “1” enter the following formula sigma polynomial (7), we get
SGO(CyY) = ) YLy yEety N e
3=de~df=3 3=de~df=6 E¢~6
This gives

SDD(SCP,y) = (3p + 2) + (3p% + 3p — 4)y° + (3p? — 6p + 2)
=@Bp?+3p—4)y°+3p?>—-3p+4

]

By taking the first derivative of the polynomial in Theorem 2.19 at y = 1, we get the

sigma index of chain of< i/, | .‘C}j) as follows:
Corollary 2.18. For p >1 and p = q, the sigma index ofSCi,’P is9(3p%+ 3p - 4).
Theorem2.19. For p >1 andv p = q, the somber polynomial of SChis (3p + 2)y3V2 4+
(3p? +3p — )y™'5 + (3p? — 6p + 2)y*V?
Proof. Using Table “1” enter the following formula somber polynomial (7), we get
so(schy) = pIOFET 4 N OOy N N @ET
3=d~d,=3 3=d~d =6 Eg~6

This gives

SO(SCE,y) = Bp + 2)y*'% + (3p* + 3p — )y*>'® + (3p? — 6p + 2)y®?

H

By taking the first derivative of the polynomial in Theorem 2.19 at y = 1, we get the

somber index of chain of:i...  (SCP) as follows:

Corollary 2.20. For p >1 and p = q, the somber index ofSCS is 9(2p? — 3p + 2)V2 + 3(3p% +
3p — 4)V5.
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1.2 Results for p<qg and p is odd
Here, in chain of SiO4 (ch), we observed for p < g and p is odd, atom-bonds on the bases of
valency of every atom of SCZchanged. So, on the base of valency, Table 2 provides the

partition of the set of atom-bonds.

Table 2: Atom-bond partition of SCE, for pis odd and p < g

Type of atom-bond 3=d.~di=3 3=d.~di=6 6=d.~d=6

Number of atom bonds 3(p+1) 3pq+p+2q-5 3pq-2(2p+q-1)

1
Theorem 2.21. Let p be odd and p < q. Then the harmonic polynomial ofch is3(p+ Dys +

2 1
(3pq +p+2q—5)y°+ (Bpq — 2(2p + q — Dy
Proof. Using the atom-bond partition from Table 2, in the formula of harmonic polynomial
(1), we get
2 2 2
H(SCp,y) = 2 y3+3 + Z y3+6 + 2 yé+é
3=de~df=3 E3;~6 6=de~df=6

This gives

1 2 1
H(SCp,y) =3(p + Dys + Bpq + p +2q — 5)y> + 3pq — 2(2p + g — 1)y¢
H
By taking the first derivative of the polynomial in Theorem 2.21 at y = 1, we get the

harmonic index of Silicate Network SCEas follows:

Corollary 2.22. Let p be odd and p < q Then the harmonic index

21pq—8p+2q-14

of SChis a + o

+ 1.
4
Theorem 2.23. Let p be odd and p < q. Then the ABC polynomial ofch is3(p+ 1)y>(3pq +
7 5
p+2q—5)yr+@Bpq—202p+q—1ys

Proof. Using the atom-bond partition from Table 2, in the formula of ABC polynomial (2),

we get

3+3-2 \[m 6+6—2
ABC(SCp,y): Z ARSI 2 PARSIONSS Z YN ©)6)
3=de~df=3 3=de~df=6 6=de~df=6
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This gives
4 7 5
ABC(SCl,y) =3(p+1)y>+ (3pg +p +2q — 5)ys + 3pqg —2(2p + q — D)y

By taking the first derivative of the polynomial in Theorem 2.23 at y = 1, we get the ABC
index of chain of Si04 (SCZ) as follows:

Corollary 2.24. Let p be odd and p < q. Then the ABC index oﬂscg) isw

Theorem 2.25. Let p be odd and p < q. Then the forgotten topological polynomial of SC¢? is
3(p+1)y*®+ (3pq +p+2q-5)y*+ (3pq -2(2p + q - 1))y™
Proof. Using the atom-bond partition from Table 2, in the formula of forgotten topological

polynomial (3), we get

2,72 2,62 2,62
F(SCp,y) = Z y[3 +37] 4 Z y[3 +6%] Z y[6 +62]
3=de~df=3 3=d,~df=6 6=de~df=6

This gives
F(sCh,y) =3+ Dy*® + Bpg +p + 29 — 5)y* + 2(3pqg —22p + ¢ — 1))y?
O

By taking the first derivative of the polynomial in Theorem 2.25 at y = 1, we get the

forgotten topological index of chain of Si04 SCg4P as follows:
Corollary 2.26. Let p be odd and p < q. Then the forgotten topological index of SCI' is 351pq
- 189p - 54q - 27.

Theorem 2.27. Let p be odd and p < q. Then the geometric arithmetic polynomial of SClis

Ve 2 1
3(p+Dy=+Bpq+p+2q—-5y:+2@2p+q—-1Dy~"
Proof. Using the atom-bond partition from Table 2, in the formula of geometric arithmetic

polynomial (4), we get

2V/3+3 2v3+6 2vV6+6
ABC(SCq’y) = Z y 3+3 + y 3+6 + Z y 6+6

3=de~dy=3 E3~6 6=de~df=6
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This gives
Ve 2 L
GA(SCP,y) =3(+ 1y= + Bpq +p+2q—5)y3 +2(3pq —2p + q — 1))y"#
By taking the first derivative of the polynomial in Theorem 2.27 at y = 1, we get the [

geometric arithmetic index of chain of SiO4 SCgas follows:

Corollary 2.28. Let p be odd and p < q. Then the geometric arithmetic index ofSCgis

2(p+3pq+2q—5)+V3(3pq—22p+q—1)) +3V6p +3V6
3.
Theorem 2.29. Let p be odd and p < q. Then the randic polynomial polynomial of SC? is

1 2 1
3(p + Dy3 + B3pq +p +2q — 5)y*7 + 2(3pq — 2(2p +q — D)y*
Proof. Using the atom-bond partition from Table 2, in the formula of randic polynomial

polynomial (5), we get

1 1 1
R(Scp'y) o Z y\/ 3)(3) + Z y\/ (3)(6) + 2 ym
3=de~df=3 3=de~df=6 6=de~df=6

This gives

1 2 1
R(SCP,y) =3+ Dys + (3pq +p + 2q — 5)y>7 + 2(3pq — 2(2p + q — 1))ys
O

By taking the first derivative of the polynomial in Theorem 2.29 at y = 1, we get the

randic polynomial index of chain of SiO4 (SCg)as follows:

Corollary 2.30. Let p be odd and p < q.Then the randic polynomial index ofSCQis

2 1
(3pq +p +2q = 5)y*2 +2(3pq — 2(2p + q — D)ys.
Theorem 2.31. Let p be odd and p < q. Then the reciprocal randic polynomial Polynomial
of SChis 3(p + Dy + Bpg + p + 2q — 5)y3V2 4+ (3pq —22p + q — 1))y°

Proof. Using the atom-bond partition from Table 2, in the formula of reciprocal randic

polynomial polynomial (6), we get

R(SCp,y) = Z y\/ 3B 4+ Z y‘/(3)(6) + Z y [(6)(6)

3=de~df=3 E3;~6 6=de~df=6

Volume 08 | Issue 04 | April 2025 | https://ijojournals.com/index.php/m/index

13



1JO - INTERNATIONAL JOURNAL OF MATHEMATICS (ISSN: 2992-4421 ) 1IJO JOURNALS

R(SCh,y) =3 + 1)y* + Bpq + p + 29 — 5)y*2 + (3pqg — 2(2p + ¢ — 1))y®

By taking the first derivative of the polynomial in Theorem 2.31 aty = 1, we get the

reciprocal randic polynomial index of chain of SiO4 chas follows:

Corollary 2.32. Let p be odd and p < q. Then the reciprocal randic polynomial index of

SCP is 9\/2pq + 18pq + 3,/2p — 15p + 6V2b + 21 — 12q — 15V2.

Theorem 2.33. Let p be odd and p < q. Then the sigma polynomial ofSCgis(Spq —-p—2q+

15
1)y*+ (4pq +p +2q —5)y+

Proof. Using the atom-bond partition from Table 2, in the formula of symmetric division

degree polynomial (7), we get

[3)2+(3)?] [3)%+(6)?] [(6)%+(6)%]
SDD(SCh,y) = Z y 0@ 4+ z BI0) z y ©®©
3=de~df=3 3=de~df 6 E¢g~6

This gives
SDD(SCE,y) = 3(p + 1)y? + (3pq + p + 29 — 5)y'+ + (3pq — 2(2p + q — 1))y?
= (3pq —p — 29 + Dy? +(3pq+p+2q—5)y175
O

By taking the first derivative of the polynomial in Theorem 2.33 at y = 1, we get the

symmetric division degree index of chain of SiO4 (SCg) as follows:

Corollary 2.34. Let p be odd and p < q. Then the symmetric division degree index ofSCSis
~(69pq + 7p + 14q — 567).
Theorem 2.35. Let p be odd and p < q. Then the inverse symmetric division polynomial of

1 4
SCpis(3pq —p — 2q + 1)yz + 3pq + p + 2q — 5)yTs.
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Proof. Using the atom-bond partition from Table 2, in the formula of inverse symmetric

division polynomial (8), we get
_ (3B _(e (6)(6)
ISDD(SCp,y) = Z yl@Z+@2 4 Z yl@2+6)7?] 4 Z Yl©2+(6)7]
3=de~ds=3 E3~6 6=de~d =6

This gives

1 4 1
ISDD(SCY,y) = 3(p + Dyz + (3pq + p + 2q — 5)ys + (3pq — 2(2p — 2(2p + q — D)y>

1 4
=@Bpq—p—2q+1yz+ (Bpqg +p+2q — 5)ys.

[

By taking the first derivative of the polynomial in Theorem 2.39 at y = 1, we get the

inverse symmetric division index of chain of S5i04 ch as follows:

Corollary 2.36. Let p be odd and p < q. Then the inverse symmetric division index of SClis
35(69pg — Tp — 14q — 25)

Theorem 2.37. Let p be odd and p < q. Then the sigma polynomial ofSCgis (Bpg+p+2q-5)
y9+3pq-p-2q+1

Proof. Using the atom-bond partition from Table 2, in the formula of sigma polynomial (8),

we get
S(SChy)= )y Y yEty Y e
3=d~d,=3 3=d~d =6 Eg~6
This gives

SDD(SCP,y) =3+ 1)+ (B3pq +p +2q — 5)y° + B3pq — 2(2p — 2Q2p + q — 1))
=@Bpqg+p+29-5)y°+3pg—p—2q+ 1

]

By taking the first derivative of the polynomial in Theorem 2.39 at y = 1, we get the

sigma index of chain ofs, ( 2! as follows:

Corollary 2.38. Let p be odd and p < q. Then the sigma index ofSCgis (3pg +p +2q-5).
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Theorem 2.39. Let p be odd and p < q. Then the somber polynomial ofSCQ is3(p + 1)y3‘/E +

(3pq +p + 29 — 5)y*'> + 3pq — 22p + q — Dy*2

Proof. Using the atom-bond partition from Table 2, in the formula of somber polynomial

(8), we get

SO(SCPJ’) = Z yV@HE* 4 Z yV@ZHEO* 4 Z YV (©?+(6)?

3=de~dp=3 3=d~ds=6 Eg~6

This gives
SO(SCh,y) =3(p + 1)y*2 + (3pq + p + 29 — 5)y>° + (3pq — 2(2p + g — Dy*?

l
By taking the first derivative of the polynomial in Theorem 2.39 at y = 1, we get the

somber index of chain of SiO4 (SC4P) as follows:

Corollary 2.40. Let p be odd and p < q. Then the somber index ofSCI’; is(Bpq+p+2q—
5)3V5 + (6pg — 5p — 4q + 5))3V2

Conclusion

In this article, two important silicon tetrahedron compound structures are considered, and
the accurate formulas of some important valency-based topological indices are calculated
using the technique of atom-bonds partitioning of these molecular structures. Our
investigated results, such as the H-index, ABC-index, F-index, GA-index, R-index, RR- index,
SDD-index, ISDD-index, S-index and SO-index are useful for determining physio-chemical
properties of chemical compounds, as in 2005, Zhou explain in [34], such as formation
enthalpies, boiling points, chromatographic retention times, vapour pressure, and surface
areas. The obtained results are also innovative and noteworthy contributions to network
science, providing a foundation for understanding the deep topology of these important
networks. These findings, may also be useful in determining the role of silicon-carbon in
electronics and industry. We also present a numerical comparison of topological
characterizations for p = q for the SiO4 chain in (SC¢?) in Table 3 and a graphical comparison

in Figure 2.
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Table 3: Topological characterizations of SCP for p < q and p is odd
p=q H ABC F GA R RR SDD ISDD SO
2 6.11 9.56 918 17.02 6.30 88.30 72.5 8.73 144.83
3 12.61 20.39 2430 36.66 13.04 195.71 164 19.53 354.67
4 21.44 35.22 4644 63.78 22.20 343.27 290 34.93 655.67
5 32.61 54.06 7560 98.34 33.77 530.99 450.5 54.93 1047.84
6 46.11 76.89 11178 | 140.38 | 47.76 758.86 645.5 79.53 1531.16
7 61.94 103.72 | 15498 | 189.89 | 64.16 1026.89 875 108.73 | 2105.65
8 80.11 134.56 | 20520 | 246.86 | 82.97 1335.07 | 1139 142.53 | 2771.30
9 100.61 | 169.39 | 26244 | 311.29 | 104.20 | 1683.39 | 1437.5 | 180.93 | 3528.11
10 123.44 | 208.22 | 32670 | 383.18 | 127.84 | 2071.88 | 1770.5 | 223.93 | 4376.08

SiO4 Maiecular Smicitenim2uons

Figure 2: Graphical comparison

Open problems For the characterization of the chain of SiO4 the followers are invited to

discuss or research the these open problems.

Volume 08 | Issue 04 | April 2025 | https://ijojournals.com/index.php/m/index 17



[1]

[2]

[3]

[4]

[5]

[6]

[7]

(8]

[9]

1JO - INTERNATIONAL JOURNAL OF MATHEMATICS (ISSN: 2992-4421 )

References

Chu, Yu-Ming, et al. "Computation of Zagreb Polynomials and Zagreb Indices for
Benzenoid Triangular & Hourglass System.” Polycyclic Aromatic Compounds (2022): 1-
10.

Mekapati, Suresh Babu, and Corwin Hansch. "Comparative QSAR studies on
bibenzimidazoles and terbenzimidazoles inhibiting topoisomerase [.” Bioorganic &

medicinal chemistry 9.11 (2001): 2885-2893.

Wiener, Harry. "Structural determination of paraffin boiling points.” Journal of the

American chemical society 69.1 (1947): 17-20.

Costa, Paulo CS, et al. "Chemical Graph Theory for Property Modeling in QSAR and
QSPRCharming QSAR & QSPR.” Mathematics 9.1 (2020): 60.

J.-B. Liu, C. Wang, S. Wang, and B. Wei, Zagreb indices and multiplicative zagreb indices
of eulerian graphs, Bulletin of the Malaysian Mathematical Sciences Society, vol. 42, no.

1, pp. 6778, 2019.

J. B. Liy, J. Zhao, ]. Min, and ]. Cao, ,e Hosoya index of graphs formed by a fractal graph,
Fractals, vol. 27, no. 8, Article ID 1950135, 2019.

J.-B. Liu and S. N. Daoud, Number of spanning trees in the sequence of some graphs,

Complexity, vol. 2019, Article ID 4271783, 22 pages, 2019.

J. B. Liu, J. Zhao, and Z. Q. Cai, On the generalized adjacency, Laplacian and signless
Laplacian spectra of the weighted edge corona networks, Physica A: Statistical

Mechanics and Its Applications, vol. 540, 2020.

J. B. Liu, Z. Y. Shi, Y. H. Pan, ]J. Cao, M. Abdel-Aty, and U. Al-Juboori, Computing the
laplacian spectrum of linear octagonal-quadrilateral networks and its applications,

Polycyclic Aromatic Compounds, pp. 1-2, 2020.

[10]]. B. Liu, X. F. Pan, J. Cao, and F. F. Hu, A note on some physical and chemical indices of

clique-inserted lattices, Journal of Statistical Mechanics: 7eory and Experiment, vol.

2014, no. 6, Article ID P06006, 2014.

Volume 08 | Issue 04 | April 2025 | https://ijojournals.com/index.php/m/index

1IJO JOURNALS

18



1JO - INTERNATIONAL JOURNAL OF MATHEMATICS (ISSN: 2992-4421 ) 1IJO JOURNALS

[11]].-B. Liu, X.-F. Pan, J. Cao, and X. Huang, ,e kirchhoff index of toroidal meshes and variant
networks, Mathematical Problems in Engineering, vol. 2014, Article ID 286876, 8 pages,
2014.

[12]].-B. Liu, X.-F. Pan, and J. Cao, Some properties on Estrada index of folded hypercubes
networks, Abstract and Applied Analysis, vol. 2014, Article ID 167623, 6 pages, 2014.

[13] Ghani, Muhammad Usman, et al. "A Paradigmatic Approach to Find the ValencyBased K-
Banhatti and Redefined Zagreb Entropy for Niobium Oxide and a MetalOrganic
Framework.” Molecules 27.20 (2022): 6975.

[14] Zhang, Ying-Fang, et al. "Connecting SiO 4 in Silicate and Silicate Chain Networks to
Compute Kulli Temperature Indices.” Molecules 27.21 (2022): 7533.

[15] Sourav Mondal, Arindam Dey, Nilanjan De, and Anita Pal, Qspr analysis of some novel
neighbourhood degree-based topological descriptors, Complex & Intelligent Systems 7
(2021), no. 2,977996.

[16] Alam, Ashraful, et al. "Degree-Based Entropy for a Non-Kekulean Benzenoid Graph.”
Journal of Mathematics 2022 (2022).

[17] Al-Ahmadi, Bashair, Anwar Saleh, and Wafa Al-Shammakh. "Downhill Zagreb
Topological Indices and M dn-Polynomial of Some Chemical Structures Applied for the

Treatment of COVID-19 Patients.” Open Journal of Applied Sciences 10.04 (2021): 395.

[18] Anton B Zakharov, Dmytro K Tsarenko, and Vladimir V Ivanov, Topological
characteristics of iterated line graphs in the gsar problem: a multigraph in the
description of properties of unsaturated hydrocarbons, Structural Chemistry (2021),

111.

[19] Natarajan, Vanasundaram, et al. "Effect of electron-phonon interaction and valence band
edge shift for carrier-type reversal in layered ZnS/rGO nanocomposites.” Journal of

Colloid and Interface Science 586 (2021): 39-46.

[20] Zhong, Lingping. "The harmonic index for graphs.” Applied Mathematics Letters 25.3
(2012): 561-566.

[21] Estrada, Ernesto, et al. "An atom-bond connectivity index: modelling the enthalpy of

formation of alkanes.” (1998).

Volume 08 | Issue 04 | April 2025 | https://ijojournals.com/index.php/m/index 19



1JO - INTERNATIONAL JOURNAL OF MATHEMATICS (ISSN: 2992-4421 )

[22] Furtula, Boris, and Ivan Gutman. "A forgotten topological index.” Journal of

mathematical chemistry 53.4 (2015): 1184-1190.

[23] Vukicevic, Damir, and Boris Furtula. "Topological index based on the ratios of
geometrical and arithmetical means of end-vertex degrees of edges.” Journal of

mathematical chemistry 46.4 (2009): 1369-1376.

[24] Li, Xu, et al. "Bounds on general randic index for F-sum graphs.” Journal of Mathematics
2020 (2020). Kulli, V. R,, B. Chaluvaraju, and H. S. Boregowda. "Connectivity Banhatti
indices for certain families of benzenoid systems.” Journal of Ultra Chemistry 13.4

(2017): 81-

[25] Farrukh, Fatima, Rashid Farooq, and Mohammad R. Farahani. ”Calculating Some
Topological Indices of SiO2 Layer Structure.” Journal of Informatics and Mathematical

Sciences 8.3 (2016): 181-187..

[26] Ghorbani, Modjtaba, Samaneh Zangi, and Najaf Amraei. "New results on symmetric
division deg index.” Journal of Applied Mathematics and Computing 65.1 (2021):
161176.

[27] Aguilar-Snchez, R, et al. "Analytical and computational properties of the variable

symmetric division deg index.” arXiv preprint arXiv:2106.00913 (2021).

[28] Shpiz, Grigory B., and Alexander P. Kryukov. "The method of colored graphs for
simplifying expressions with indices.” Programming and Computer Software 47.1

(2021): 25-28.

[29] Gutman, Ivan. "Geometric approach to degree-based topological indices: Sombor

indices.” MATCH Commun. Math. Comput. Chem 86.1 (2021): 11-16.

[30] Kulli, V. R. "On the product connectivity reverse index of silicate and hexagonal

networks.” rn 55 (2017): 7.

[31] Hu, Min, et al. "On distance-based topological descriptors of chemical interconnection

networks.” Journal of Mathematics 2021 (2021).

[32] Kulli, V. R. "The sum connectivity Revan index of silicate and hexagonal networks.”

Annals of Pure and Applied Mathematics 14.3 (2017): 401-406.

[33] Kulli, V. R, and Ivan Gutman. "Computation of Sombor indices of certain networks.”

SSRG Int. ]. Appl. Chem 8.1 (2021): 1-5.

Volume 08 | Issue 04 | April 2025 | https://ijojournals.com/index.php/m/index

1IJO JOURNALS

20



1JO - INTERNATIONAL JOURNAL OF MATHEMATICS (ISSN: 2992-4421 ) 1JO JOURNALS

[34] Zhou, Bo, and Ivan Gutman. "Further properties of Zagreb indices.” MATCH Commun.

Math. Comput. Chem 54.1 (2005): 233-239.

Volume 08 | Issue 04 | April 2025 | https://ijojournals.com/index.php/m/index 21



	Introduction

	1 Chain of SiO4

	1.1 Result and discussion

	1.2 Results for p<q and p is odd


	Conclusion

	References 


