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Abstract: In mathematical chemistry, geometric-arithmetic and arithmetic-geometric indices are
helpful from both theoretical and practical points of view. We defined two new topological indices,
multiplicative reverse geometric-arithmetic and arithmetic-geometric indices, and found the same for
some silicate networks.
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1. Introduction

Let G = (V,E) be a simple graph with a vertex set V = V(G)and an edge set E =
E(G).. The degree of a vertex v; is the number of edges attached with it and denoted by d; (v;).
Let A(G) be the maximum degree of vertex among the vertices of a graph G. In [1], reverse
vertex degree c(v;) of the vertex v; is defined as c(v;) = 4(G) — dg(v;) + 1.

Topological indices collect information from the molecule's graph and help predict the
properties of the underlined molecule. A molecular or chemical graph is a simple graph in
which vertices and edges represent atoms and bonds. Topological indices collect information
from the graph of the molecule and help predict an underlined molecule's properties. Various
topological indices have been considered in theoretical chemistry and have found applications,
especially in QSPR/QSAR research.

In [2], the first multiplicative arithmetic-geometric index of a graph G is defined as
follows:

dg(w) +dg(v)

uvl;lc) 2/ dg(w) - dg (V)

In [3], the first multiplicative geometric-arithmetic index of a graph G is defined as
follows:

AGII(G) =

_ 2\/dg(u) - dg(v)
GAIIG) = WI;L) do(u) + dg (V)

Recently using reverse vertex degrees, new topological indexes are found in [4-6].
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Recently, in [7], it is found that the arithmetic-geometric index is useful from a practical
point of view. To know extremal graphs for each bound involving this index allows for
detecting chemical compounds that could satisfy desirable properties. Hence, these extremal
graphs should correspond to molecules with an extremal value of the desired property
correlated well with this index.

The applications of both arithmetic-geometric index and geometric-arithmetic index are
found in the literature [8-11]

Motivated by applications of the arithmetic-geometric index and geometric-arithmetic
index, we in this paper define the multiplicative reverse geometric-arithmetic index and
multiplicative reverse arithmetic-geometric index as follows:

The multiplicative reverse arithmetic-geometric index of a graph G is defined as
follows:

c(u) + c(v)

WGE(G)Z,/C(U) -c(v)

The multiplicative reverse geometric-arithmetic index of a graph G is defined as

follows:
2\/c(u) - c(v)

c(u) + c(v)

CAGII(G) =

CGAII(G) =
uveE(G)
In section 3, we aim to compute multiplicative reverse arithmetic-geometric index and
multiplicative reverse geometric-arithmetic index for Rhombus silicate network, Si,CsI[r, s],
and Si,Cs11[r, s].

2. Materials and Methods

2.1. Rhombus silicate network.

Consider an n dimensional honeycomb network HC(n) and place silicate ions on all the
vertices of HC(n). Now subdivide each edge of it one time and place oxygen ions on the new
vertices formed. Set up 6n new pendant edges at 2-degree silicon ions of HC(n) and place
oxygen ions at the pendant vertices. Each silicon ion connects the three adjacent oxygen ions
to form a tetrahedron. The resulting network is silicate network SL(n).

LA,

Figure 1. Rhombus silicate network(RHSL,,).
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2.2. Silicon carbide Si, C3I[r,s] and Si,C511[r, s].

In 1891, an American scientist discovered silicon carbide. Nowadays, we can produce
silicon carbide artificially by silica and carbon[16]. Up to 1929, the hardest material was silicon
carbide on earth, and Mohs hardness rating is 9, which was found similar to diamond.

e
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Figure 2. Si,C5l[r,s] forr = 4,s = 2.
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Figure 3. Si,C;11[r,s] forr = 5,5 = 2.
3. Results and Discussion
3.1. Result for rhombus silicate network.

Theorem 3.1.1.

The reverse multiplicative geometric-arithmetic index of rhombus silicate network
4)6n2+4n—4—

RHSLy is: CGAI(RHSLy) = (%

Proof:

In RHSL,, network has 5n2 + 2n vertices and 12n? edges. Clearly, the vertices of
RHSL,, are either of degrees 3 or 6. Then the maximum degree of a vertex, A(RHSL,) = 6.

In RHSL,, by algebraic method, there are three types of edge partitions as follows,

E{3'3}(RHSLn) =436 = Uv E E(RHSLn)|dRHSLn(u)=3=dRHSLn(‘U)}!

Egs,6)(RHSLy) = {e = uv € E(RHSLy) ldgysy, 0)=3.tnussy, (=6 JANG
Eto6)(RHSLy) = {

|E(3,5(RHSL,)| = 4n + 2,|Ez6)(RHSL,,)| = 6n% + 4n — 4and
|E6,6)(RHSL,)| = 6n? —8n + 2 We have reverse vertex degree,

e =uv eE E(RHSLn)|dRHSLn(u)=6=dRHSLn(V)}SUChthat'

¢, =A4(G)—ds(v)+1=7—d;(v)

Now we see reverse edge partitions as follows:
CE(4,4(RHSLy) = {e = uv € E(RHSLy)|cy=4=c,}»
CE{4'1}(RHSLn) ={e=uv € E(RHSLn)|Cu=4,,Cv=1}and
CE11y(RHSL,) = {e = uv € E(RHSLy)| ¢ =1=c,}-

https://biointerfaceresearch.com/ 4194


https://doi.org/10.33263/BRIAC123.41924199
https://biointerfaceresearch.com/

https://doi.org/10.33263/BRIAC123.41924199

Table 1.Reverse edge partition of RHSL,,.
Cy, C,/UV Number of
€ E(RHSL,) reverse edges
(44 an+2
4,1 6n% +4n — 4
(1,1) 6n? —8n+2
We have CGAIT(G) = [Tuver(s) o)

c(u)+c(v)

By using Table 1, we have

4n+2 6n?—8n+2

2 _
VA4 2\/4~16”+4"4X W11
X
4+ 4 4+1 1+1

CGAII(RHSL,) ::<

2 -
4 en“+4n—4

-(3)

Theorem 3.1.2.

The reverse multiplicative arithmetic-geometric index of rhombus silicate

. 5\ 61% +4n—4
networkRHSLy, iS: CAGIT(RHSL,) = (Z)

Proof:

We have,CAGII(G) = [luver(c) C(u)ﬂ(v)) by using Table 1, we have:

2,/c(u)-c(v

4+ 4 >4n+2 y ( 4+1 >6n2+4n—4 X( 1+1 >6n2—8n+2
2V4 - 4 2v4 -1 2v1-1

5 6n?+4n—4
= (3)

3.2.Result for silicon carbide Si, C5I[r, s].

CAGI(RHSL,) = (

Theorem 3.2.1.

The reverse multiplicative  geometric-arithmetic index of Si,C3I[r,s]
B ] B 2V6 V3 22 67r+8s5—9
ISCGAIT (S, Cyl[r, s]) = (T) x (7) x (T)

Proof:

In Si,C51[r,s]havelOrs vertices and 15rs — 2r — 3s edges. There are five edge
partitions in Si,C3l|r, s] and are as follows:

E1,2)(SizG3lI[r, s]) = {e = uv € E(SLC31[1, SDl gy, ¢, 10m5 @=L dsiycarpre =22
Eg,31(SiCl[r, s]) = {e = uv € E(Si,C3l]r, 5])|d5i2631[r_s](u)=1,d5i253,[r_s](v)=3},
E22)(SizC3lI(r, s]) = {e = uv € E(SLC31[1, SDl gy, ¢, 105 @ =2.dsi, 51 =21
E23y(Si2C31[r, s]) = {e = uv € E(Si; G317, sDlag, ¢, 1. =2.dsi,co1r.5 =31} and
E(33(SiyCsl[r, s]) = {e = uv € E(SiyC3l]r, S])|dSiZC3I[r,s](u)=3:dSiZC3I[r,s](V)=3}’ such that
|E{1,2}(5i2C31[7”’ sPl =1,

|Eq1,3y(Si2CGI[r, sDI =1,

|E2,23(Si2C3l[r, sD| =1 + 2s,
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|Ef2,33(Si,Csl[r,s])| = 6r + 8s — 9,
|Eg3,3y(Si,Csl[r,s])| = 15rs = 9r — 135 + 7.
As, the maximum degree in Si,Csl[r,s] is 3 s0, ¢, =4(G) —d;(vV)+1=4—
d;(v).The reverse edge partition is as follows:
CE3 2y (SiClr,s]) = {e = uv € (SiyG3I[r,sDlc,=3,,=2}

CE31y(SiyGsl[r,s]) = {e = uwv € E(SiyG3l[r, sDlc,=3,c,=1}
CE2y(SiC3l[r,s]) = {e = uv € E(Si,G3l[r, 5] c,=2,c,=2}
CE1)(Si2C3l|r,s]) = {e = uv € E(SizGI[r, s])|c,=2,c,=1} and
CE( 3 (SizClr,s]) = {e = uv € E(Si;Gl[r, sDlcy=1,c,=1}-
Table 2. Reverse edge partition of Si, C;I[r, s].
Cy, Cp/Uv Number of
€ E(SiyC3I[r,s]) reverse edges
(3,2) 1
GB1 1
(2,2) T+ 2s
2,1) 6r+2s—9
1) -1l-5;s—13r—13s
We have,
2 /c(u) - c(v)
CGAII(G) = —
c(uw) + c(v)
uveE(G)

By using Table 2, we have

67+85—-9 157s-9r—13s5+7

)05 6 6

CGAII(Si,Cyl[r,s]) = <

3+2 3+1 2+4+2 2+1 1+1
~ 2\/6)(\/?)( 2\/§6r+85—9
“\5)7\2)7°\ 3

Theorem 3.2.2.

The reverse  multiplicative  arithmetic-geometric ~ indexof  Si,Csl([r, s]
. . 5 2 r+2s+1 3 61r+8s—9
ISCAGIT(SiyCal[r,s]) = (ﬁ) x (ﬁ) x (ﬁ)

Proof:
N c(uw)+c(v)
We have,CAGH(G) = HquE(G)m
By using Table 2, we have:

r+2s 61r+8s5—-9 157s—9r—13s+7

3+2 3 2+2 2+1
e e 6 e G

CAGII(SiyC51[r, s])

2 r+2s+1 3 67+85-9

@@ G
3.3. Resultfor silicon carbide Si, C3II[r, s].

Theorem 3.3.1.

The reverse multiplicative  geometric-arithmetic index of Si,C31I[r,s]
8r+8s—14
ISCGANT(Si, G311, s]) = (22) x (£) x (22)
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Proof:
In Si,C311[r,s]havel0rs vertices and 15rs — 2r — 3s edges. There are five edge
partitions in Si,C31[r, s] and are as follows:

E12)(SizC3I[r, s]) = {e = uv € E(Siz G517, sDlag;, ¢, 1pr. ) =1dsiycanprsg @)=23
Eg1,31(Si;C5l[r, s]) = {e = uv € E(Si,C5l[r, s]
E2,2(SizC3I[r, s]) = {e = uv € E(SLC31[1, SDlagy, ¢, 1pr.5 =251, 05111051 @) =2
E,3,(SiCl[r, s]) = {e = uv € E(Si,Csl]r, S])|d5izc3”[r,s](u)=2,d5izc3u[r_s](v)=3} and
E(33,(Si,Csl[r, s]) = {e = uv € E(Si,Csll[r, S])|dSiZC3II[r,s](u)=3rdSiZC3II[r,s](v)=3}’SUCh that
|E(1,2y(Si2 G [r, s])| = 1,

) |d$i2 c31rs|(W=1dsi,c311[rs] (U)=3}'

|
|E1,33(Sip Csl[r, s])| = 1,
|E{2’2}(Si2C3II[T, S])l =r+ 25,
|Ef2,3y(Si,Csll[r,s])| = 6r + 8s — 9,
|Eg3,3y(Si2CslI[r, s])| = 15rs —9r — 135 + 7.
As, the maximum degree in Si,C3l[r, s] is 3. So,
¢, =4(G)—d;(v)+1=4—-d;(v).
The reverse edge partition is as follows:
CE32y(SiyCsll[r, s]) = {e = uv € (Si,G3I[r, sDcy=3,c,=2}
CE31y(SiyCsll[r, s]) = {e = uv € E(Si,Cl[r,s]D|c,=3,c,=1}
CE{Z,Z}(Si2C3II[r, s]) = {e = uv € E(Si,Gl[r, S])|Cu=2,c,,=2}!
CE{Z,l}(Si263II[T‘, S]) = {e = Uuv € E(Sing)I[T, S])|Cu=zlcp=1} and
CE{l,l}(SiZCéII[T', S]) = {e =uv € E(Sing)I[T, S])|Cu=1lcv=1}'
Table 3. Reverse edge partition of Si,C;II[r, s].
Cy, Cp/UV Number of
€ E(Si,C3II[r,s]) | reverse edges
(3.2) 2
[€RY) 1
(2,2) 2r +2s
20 8r +8s — 14
1D 15rs —13r — 13s
+14
We have,
- 24/c(u) - c(v)
CGAII(G) = r —
1 c(u) +c)
uveE(G)

By using Table 3 we have,

232\ 2\/3~1>1 W2\ vz T ovTT

B 24 \/§ 2\/2 8r+8s—14
- @) (25

Theorem 3.3.2.

15rs—13r—13s+14

The reverse multiplicative arithmetic-geometric  index of  Si,C3lI[r,s]

ISCAGI(Si;Csl[r,s]) = (52) x (f—g) y (%)sms_u
Proof:
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(w+
We have,CAGI(G) = [Tuver(a) %
By using Table 3, we have
342 2 341 1 242 2r+2s 241 8r+8s—-14 1+1 15rs—13r—13s+14
CAGII(Si,C1I[r, s]) Z(\/ﬁ) ><< 3'1) x( 2‘2) x(?) X(ﬁ)

8r+8s—14
- (@)*(5) *Ga)

4. Conclusions

Topological indices have become a handy means for studying theoretical and practical

problems in different areas of science. An imperative line of research associated with
topological indices is finding optimal bounds and relations between known topological indices.
The arithmetic-geometric index and geometric-arithmetic index are useful from a practical and
theoretical point of view. To know extremal graphs for each bound involving this index allows
detecting chemical compounds that could satisfy desirable properties. This paper defined the
new reverse multiplicative arithmetic-geometric index and the reverse multiplicative
geometric-arithmetic index and found the same for some silicon networks.
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