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Graph theory is a delightful playground for the evaluation of proof,
techniques in Discrete Mathematics and its results have applications in
several areas of sciences. For a molecular graph, a numeric quantity that
characterizes the complete formation of a graph is called a topological index.
Topological indices are most helpful in the field of isomer discrimination,
chemical validation, QSAR, QSPR, and pharmaceutical drug design. There are
certain types of topological indices like distance-based, degree-based and
counting related topological indices. In our work, we calculate and analyze
the degree-based topological indices like M,.(G), GA(G), 0GA,(G), GAII(G),
SK, SK;, SK,, H(G), H,-(G), A(G), 1,-(G), F(G), GA5(G) and the Sanskruti index
for the web Graph. Furthermore, we give closed analytic results of these

© 2020 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Mathematics reveals specifics inherent in the
natural world, e.g., rotating symmetry of plants and
fractals the structure of arteries in the human being
organization. Applications of mathematics can be
established not just in biology, chemistry, physics,
and computer science but also in art, music, design,
and architecture. Graph theory is a branch of
mathematics. Our journey into this theory starts
with a puzzle that was solved by Leonhard Euler in
1735 and with his solution he laid the organization
of what is now known as graph theory (West, 1996).

Graph theory is usually working in the study of
networks, patterns, electric circuits, Scheduling and
routings as diverse as waste collection. This
hypothesis has established significant applications in
electrical and civil engineering, operational research,
physics, chemistry, computer science, architecture,
communication science, anthropology, sociology,
genetics, linguistics, economics, and psychology. A
graph is an ordered pair G(V, E) comprising a set V of
vertices or points together with set E of edges. A
graph will be identified by a numeric range, a
polynomial, a matrix that represents the complete
graph or a sequence of numbers, and these
representations are meant to be individually
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outlined for that graph. A simple graph G consists of
a non-empty finite set V(G) of elements called
vertices (or nodes), and a finite set E(G) of distinct
unordered pairs of distinct elements of V(G) called
edges. The number of vertices that are connected to
a fixed vertex v is called the degree of a vertex v. In a
graph, a set of vertices that adjoining to vertex m is
known as the neighborhood of vertex m. Basically, in
a neighborhood graph, the neighborhood from
vertex m of any graph generated the subgraph
(Christofides, 1975).

In the current study, we are apprehensive about
the factor of graph theory that can be useful in
topological indices. In the field of mathematics, the
study of spatial associations and geometric
properties which are unaltered by the constant
transform of size and structure of the figure. In
further expressions the mathematical objects by
doing a little transform in size or structure which
remains unaltered and a geometrical structural
observation of these objects usually known as a
topology. Any function on the graph which does not
build upon numbering of its vertices is a molecular
descriptor. This is also called a topological index.
Basically, topological indices are numerical
descriptors. Topological indices are significant tools
for analyzing various physicochemical properties of
molecules without performing any testing (Hayat
and Imran, 2014).

Some most important types of topological indices
of graphs are distance-based topological indices,
degree-based topological indices and spectrum
based topological indices. One of the most
investigated categories of topological indices used in
mathematical chemistry is called degree-based
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topological indices, which are defined in terms of the
degrees of the vertices of a graph. Thus, we can write
the definition of such a topological index in the form
given as:

T1(G)=Xpqe(s) F(d®), d())

where G=(V(G), E(G)) is a simple, undirected,
connected graph and d(u) denotes the degree of the
vertex u. Topological indices also called molecular
descriptors are presented to explain the
physicochemical properties of molecules. Graph
theory provides a gateway for chemists and
scientists to focus on the topological descriptors of
molecular graphs. Molecular compounds can be
modeled by using the graph-theoretic method. These
topological descriptors provide a better way to

understand and to predict the properties and
bioactivities of compounds (Hayat and Imran, 2015).

A vast number of topological indices exists in the
literature but, in this paper, we pay our attention
only to degree-based topological indices. These are
the topological indices that depend on the only
degree of the graph. We have only discussed degree-
based topological indices like First General Zagreb
Index, Geometric-Arithmetic Index, Ordinary
Geometric-Arithmetic Index, Multiplicative
Geometric-Arithmetic Index, SK indices, Harmonic
Index, General Version of Harmonic Index, Sum
Connectivity Index, General Sum Connectivity Index,
Forgotten Topological Index and Fifth version of
Geometric-Arithmetic Index and Sanskrit Index for
the Web graph. Fig. 1 shows the Web graph.
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Li and Zhao (2004) proposed the first general
Zagreb index:

M.(G) = ZpEV(G) (dp)r (1)

Geometric-arithmetic (GA) index was defined by
Vukicevi¢ and Furtula (2009) and compared (GA)
index by the well-known Randic index (Das, 2010).
For a connected graph G the Geometric-arithmetic
(GA) index is defined as:

2,/dpdy
dptdy

GA(G) = Xpqer(s) ( ) (2)

Fig. 1': Web gra;;h

Eliasi and Iranmanesh (2011) presented the
ordinary geometric-arithmetic index as the addition
of geometric-arithmetic index which was defined as:

0GA(6) = Tpgeriey (L2t (3)

dp+dq

Multiplicative geometric-arithmetic index (Zhou
and Trinajsti¢, 2010) was stated as follows:

2/d,d,
dp+dg

GAII(G) = [pger(e) (4)
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For a connected graph G, SK indices were (Jie et
al,, 2017) defined as follows:

dy,+d
SK(G) = Epgese) (9 (5)
dy.d
SKi = Ypqer) (%) (6)
dy+d,
SKy = Tpqene) (Bah)? 7)

The harmonic index (Zhong, 2012) which was
described by,

H(6) = Zogesce) (o) (8)

Yan et al. (2015) introduced the general version
of the harmonic index which was defined by,

Hr(6) = Sngere) (rg)” )

Luci¢ et al. (2009) defined the sum-connectivity
index (1) which was formulated by,

A(6) = Zpeceo) () (10)

A few years ago, Zhou and Trinajsti¢ (2010)
introduced the general sum connectivity index as
follows:

A-(G) = quEE(G) (dp + dq)r 11

Furtula and Gutman (2015) reinvestigated the
forgotten topological index or (F-index) and it is
denoted by F(G),

F(G) = Ypqere) (dp +d3) (12)

Graovoc et al. (2011) introduced the fifth version
of geometric-arithmetic index GAg and is defined as

GA5(6) = Spqenca) (LEDY) (13)

Sp+Sq
Hosamani (2017) formulated the Sanskruti index
S(G) of a general graph G. It is defined as

Sp-Sq
Sp+Sq—2

S(6) = Xpgero) ( )} (14)

2. Results on the web graph

Theorem 2.1: Let G be a graph withm > 2 and n >
2. Then

M (G)=2""?(mn+n+4m+2)+2x3"Qmn+7n+
5m+8)+4"(13mn+8n+14m+10) + 2 X
6"2mn+2n+m+ 1).

Proof: Let G be a graph and r is a real number. Then
by using Table 1 we have,

M.(G)=2""2(mn+n+4m+2)+2x3"Qmn+7n+
5m+8)+4"(13mn+8n+14m+10) + 2 X
6"2mn+2n+m+1).

Table 1: The vertex partition of graph g based on the
degree of vertices

Degree No. of vertices Degree No. of vertices
of vertex of vertex
2 4mn+4n+4m+8 3 4mn+14n+10m+6
4 13mn+8n+14m+10 6 4mn+4n+2m+2

Total 48mn+53m+53n+58

Theorem 2.2: Let G be a graph with m > 2 edges
and n > 2 vertices.

1. GA(G)=2/5V6(4m+8)+2/3V2(dmn+4n+4)+
1/2V3(4mn+4n+4m+4)+13n+19m+ 14 +
4/7V3(Amn+12n+18m+ 20) + 2/3 V2 x
@mn+10n+4m+4)+16mn+2/5V6(12 mn +
10n+4m+4).

2. 0GA(G)=4m+8x(2/5V6) +4mn+4n+4x
(2/3\/7)r+4mn+4n+4m+4><(1/2\/§)r+
13n+19m+14+4mn+12n+18m+ 20 X
(4/7V3) +8mn+10n+4m+4x (2/3v2) +
16mn+12mn+10+4m+4x (2/5V6) .

3. GAII(G) = (g\/g)4m+8 N (gﬁ)4mn+4n+4

(%\/?)4mn+4—n+4m+4 42 + (4/

4 12 18 20 8 10 n+4 4
7\/§) mn+12n+18 m+ +(2/3 \/E) mn+10 n+4 m+ n

(2/5 \/6)12 mn+10 n+4 m+4

SK(G) = 204 + 207 n + 202 mn + 201 m.

SK; =352+391n+408mn+ 373 m.

51<2=744+$ n+867mn+15% m.

3545 3671 18079 2155
HG) =—n+——mn+——m+-—.
252 315 1260 126

Hr(G)=4m+8x(§)r+4mn+4n+4-G)r+

+

© N o e

.
4(mn+ n+ m+1)><G) +10n+2m+8x
1\" 2\"

(5) +4mn+12n+18m+20x(;) +8mn+
r

10n+4m+4x(§) +16mn+3n+17m+6 x

1\" 1\"

(—) +12mn+10n+4m+4x(—).

4 5

9. A(G)=§\/§(m+2)+%\/€(mn+n+1)+
\/i(mn+n+m+1)+§\/E(10n+2m+8)+

V7(4mn+12n+ 18 m+ 20) + 8/3mn + 10/3n +

4/3m+4/3+1/4vV2(16mn+3n+17m+6) +
1/10V10(12mn+10n + 4 m + 4).

10.4,.(G) =5 xM4m+8)+4x6"(mn+n+1)+4x
8" (mn+n+ m+1) +10n+2m+8x6" +
4mn+12n+18m+20x7"+8mn+10n+4m+
4x9"+16mn+3n+17m+6x8" +12mn+
10n+4m+4x10".

11. F(G) = 1568 + 1786 n + 1836 mn + 1630 m.

Proof: Let G be the graph where we define E(p, q)
denotes the number of edges connecting the vertices
of degree d,, and d,. The two-dimensional structure
of the given graph contains only edges.
Epz3y = {pq € E(GIm,n))|d, = 2,d, = 3},
Epa =1{pq € E(G[m,n]|d, =2,d; = 4},
Eqe = {pq € E(GIm,n]|d, = 2,d, = 6},
Eg33y = {pq € E(G[m,n])|d, = 3,dq = 3},

[m,n]

[m, n]

[m, n]

y

]

Eiay = {pq € E(GIm,n]|d, = 3,d, = 4},
Egey={prq €E(G )ld, =3,d4 = 6},
E{4,4} = {pq € E(G )ldp =4, dq = 4},

]

y
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and

Ee = {pq € E(G[m,n])|d), = 4,dg = 6},

now,

Epzyl=4m+8

|Efz,4)] = 4mn + 4n + 4

|Ez,6)l = 4mn+4n+4m+ 4
|Egzzy| = 10n+2m + 8

|E(3,4)] = 4mn+ 12n+ 18m + 20
|Egz6)] = 8mn+ 10n + 4m + 4
|Ef44y] = 16mn+3n+17m+6

and,

|Eqsyl = 12mn + 10n + 4m + 4.

1. The geometric-arithmetic index is defined as:
_ 2,/dpxdg
GA(G) = Zpqerco (52

This implies that,

GA(G) = [Ep 5] % (%) +[Ea] (ng) +[Ee %
(B20) + Bl x () + Bl x (B2)

|Egs.e| % ( Z:) + B x ( Z:) t 1Euel X (ZZT)

Now we get,

2v2X%3

GA(G) = (4m + 8) X (
(2\/27

2+4

)+4(mn+n+1)><
2V2X6

)+4—(mn+n+m+1)x( )+(10n+2m+

2\/3T)+

3+4

2V3
8) x (22 )+(4mn+12n+18m+20)x(

2V/3%6

(8mn+10n+4m+4)><(
6).

%) + (16mn + 3n + 17m +

After simplification we get,

GA(G) =2/5V6(4m+8)+2/3V2(4dmn+4n+4)+
2V3(mn+ n+ m+1)+13n+19m+ 14 +
4/73(dmn+12n+18m+ 20) + 2/3v2 x

Bmn+10n+4m+4)+16mn+2/5v6(12 mn +
10n+4m+4).

2. The ordinary geometric index is defined as,

2 /a,xdg\"
06,6 = Spqese) (45)

This implies that,

r
0GA (G) = |E{2 3}| X (Z\Z/T) + |E{2'4}| X (2\2/?)

|Eze] % (Z\Z/Z) +[Eg| x (ng)r +|Ega| %
(B2 + lesol x (B9 + Ealx (35 +

[Ea,6)] X (25) .

Now we get,

2V2X3
2+3

,
) +4(mn+n+1) X

2V2%6\"
2+6

0GA(G) = (4m +8) x (

(ZZT)T+4(mn+n+m+l)x(

8) x (Zm

3+3

s T
)+ (4mn + 12n + 18m + 20) x (222)

A==\7
2 3X6) + (16mn+3n+
3+6

(8mn+10n+4m+4)x(

r
17m +6) x (522) + (12mn + 10 + 4m + 4) X
(2¢4xe)r
4+6

After simplification we obtain,

.
OGAr(G)=4m+8X(§\/E) +Amn+an+4x

2

(g\/f)r+4mn+4n+4m+4xG\E)r+13n+

.
19m+14+4mn+ 12n+18m+20x(§\/§) +
T
8mn+10n+4m+4><(§\/§) +16mn+ 12 mn+
T
Zx/E).

10n+4m+4x

/N
[5:3

3. Multiplicative Geometric-arithmetic index

defined as:
2 /d,xd
GAII(G) = [Ipger) <ﬁ)

This implies that,

2,/dyxd

2/dpXd
GAII(G) = [lpqer, ) (%) Mpger,@) (ﬁ) 8

2/dpXdq
dp

T

2,/dpxd
pXdq
) x HDCIEE4(G) ( dp+dg ) X

Hpqus )

2 /d 2. /d,xd
) * [pqers(o) (ﬁ) x
2,/d 2. /d,xd
Mpaess@ (o ) X Ipgee; () (ﬁ) x

2

41350

Hpqus(G)

(o
[pgee, ) ( 4 i

(s

(5

dgq
><d
dgq
dgq
dgq

D)

GAII(G) = ( \/W)'El(c)' y (2 apxaq)lEz(an .

dp+dg dp+dg

2,[dpxdg |E3(G)| Japxdyg
dp+dg dp+dq

dp+

[AG) ( ra )IEs(G)I

25 x
dp+dg
(2 dpxdq)lEé(G)l ( ayxd, >IE7(G | ( Txd, )IEs(G)I
dp+dg dp+dq . sz,:d‘f ’
2v2x3 2/Zxa) AT
GAII(G) = ( ) x (B2 x
243 2+4
(zm)4mn+4n+4—m+4 (zm)10n+2m+8 y
2+6 3+3

4 12n+1 2
2V3X4 mn+12n+18m+20 243%6 8mn+10n+4m+4

4 6
X X
3+4 3+6
(Zm)16mn+3n+17m+6 (Zm)lzmn+10n+4m+4
4+4 4+6 ’

After simplification, we obtained that,

4m+8 4mn+4n+4

GAII(G) = (2/56)
(1/2 \/—§)4- mn+4 n+4 m+4 24 (4/
7 \/—§)4- mn+12 n+18 m+20 + (2/3 \/E)
(2/5 \/6)12 mn+10n+4m+4-

+(2/32)

8 mn+10 n+4 m+4

Which completes the proof.

4. The SK index is defined as follows:

)+ (10 + 2m +

is
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d,+d
SK(G) = Zpgese) (o2).
This implies that,

SK(G)_|E{23}|X( )+|E{z4}|><( )+|E{26}|x
(z+6)+|E{33]|x( )+|E{34}|><( )+|E{36}|X
(3+6) + |Eqa,4] X ( ) + |E6| X (4+6)

Now we get,

SK(G) = (4m +8) x (22) + (4mn + 4n + 4) x (22) +
(4mn + 4n + 4m + 4) x (“6) +(10n + 2m + 8) x
(3”) + (4mn + 12n + 18m + 20) X ( ) + (8mn +
10n + 4m + 4) x (22) + (16mn + 3n + 17m + 6) x
(4+4) + (12mn+ 10n+4m +4) X (4+6)

After simplification we obtain,

SK(G) = 204 + 207 n + 202 mn + 201 m.

Which completes the proof.

5. The SK; index is defined as:

SKl quEE(G) (d qu)

This implies that,

SK; (6) = ] X (22) + [Eayl x (52) + 1B X
(2X6)+|E{33}|X( )+|E{34}|X( )+|E{36}|X
(SX6) + [Ega,43] X ( ) + |Ega6yl X ( 6)

Now we get,

SK;(G) = (4m +8) x (22) + (4mn + 4n + 4) x (22) +
(4mn + 4n + 4m + 4) x (226) + (100 + 2m + 8) x
(22) + (@mn + 120+ 18m + 20) x (22) + (8mn +
107 + 4m + 4) x (22) + (16mn + 3n + 17m + 6)
(4X4) +(12mn+10n+4m+4) x (4X6)

After simplification we obtain,

SK; =352+ 391n+ 408 mn+ 373 m.

Hence proved.

6. The SK, index is defined as:

dptdg
SKZ - queE(G) ( ) .
This implies that,

|E6] %

SK, = |E{2 3}| X (ﬁ)z + |E{24}| X ( +
) +[Ege x
).

2
(2:—6) +[Egg| x (3+3) +[Ega x (
(3:_6) +[Ea| x (4+4) +[Eqe| x (

+
2
+

Now we get,

2
SK, = (4m + 8) x (“3) + (4mn + 4n + 4) x (“‘*) +
(4mn + 4n + 4m + 4) x (2"6) + (101 + 2m + 8) x

(ﬁ) + (4mn + 12n + 18m + 20) x (3”)2 +

2
(8mn + 10n + 4m + 4) x (3"6) + (16mn + 3n+ 17m +

6) x (“Zi‘) + (12mn + 101 + 4m + 4) x (‘“6)2.

After simplification we obtain,

SK, = 744+ 222 n + 867 mn + o m.

Hence proved.

7. The Harmonic index is defined as:
2
H(G) = Ypqer(c) (m)-
This implies that,

H(G) = Bl % (55) + gl X + (5) [Erzg] ¥
(2+6) +1E@al % (3+3) +1Eggl X (3+4) +1Eggl X
(3+6) + 1Bl % ( +4) +1Egel X (4+6)

Now we get,

H(G) = (4m +8) x (7= )+(4mn+4n+4)x(2+4)+
(4mn+4n+4m+4)><( =) + (10n + 2m + 8) x
(%) + (4mn + 12n + 18m + 20) x (=) +
(Bmn+ 10n + 4m + 4) x (3+ ) + (16mn+3n+17m+
6) x (;3) + (12mn + 10n + 4m + 4) x ().

After simplification we obtain,

3545

H(G) — n+ 3671 18079 2155

mn m .
315 1260 126

Hence Proved.

8. The General Harmonic index is defined as:

.
2
H.(G) = Ypger) (m) .

This implies that,

H(6) = Byl % (5) + 1Epal x+(55) + 1Epel X
(zi_e) +1Egal % (3+3) +1Egal x (3+4) +Egel X

(3J2r_6) +|Egal X (4+4) +1Epel X (4+6)r'
Now we get,

2+4

H (G)—(4m+8)x(i3)r+(4mn+4n+4)x

(m) (4mn + 4n + 4m + 4) x (2= ) +(10n+2m +

246
8)x (7= 3) + (4mn + 12n + 18m + 20) x (1 4)T+
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i

(Bmn + 10n + 4m + 4) x (=) + (16mn + 3n+ 17m +
T

6) x (4+4) + (12mn + 100+ 4m + 4) x (=) .

After simplification we obtain,

T T
H(G)=4m+8x(2) +4mn+4n+ax(3) +
4(mn+ n+ m+1)x(1/4)"+10n+2m+8 X
1/3)"+4mn+12n+18m+20x (2/7)" + 8 mn +
10n+4m+4x2/9)"+16mn+3n+17m+6x
(1/4)"+12mn+10n+4m+4x(1/5)".

Hence proved.

9. The sum- connectivity index is defined as:

1
AG) = Zpqer() <J—Tp+dq>'
This implies that,

A6) = 1Bl % (7=) + el X (=) + |Eeel ¥
X

(\/%) |E3,3] X (\/—) + Egal (\/%) + |Ezgl X
() * 1Eal % (72) + 1B % ()

Now we get,

/1((;)—(4m+8)><(\/—)+(4mn+4n+4)x(m)+
4(mn+n+m+1)x(\/_)+(10n+2m+8)x

(=) + (4mn+ 120+ 18m + 20) x (=)

10n+4—m+4)x(ﬁ)+(16mn+3n+17m+6)x

(\/:ﬁ)+(12mn+10n+4m+4—)><(\/:+_6).

+ (8Bmn +

After simplification we obtain,

/1(6)=§\/§(m+2)+§\/§(mn+n+1)+\/§(mn+n+
m+1)+%\/€(10n+2m+8)+%\/7(4mn+12n+
18m +20) +8/3mn +10/3n+ 4/3m + 4/3 +

1/4vV2(16mn+3n+17m+6) +1/10V10(12 mn +
10n+4m+4).

Which completes the proof.

10. The general sum-connectivity index is defined as:

4 (G) = queE(G) (dp + dq)r-
This implies that,

A4(G) = |Egayl X (24 3) + |Egql X 2+ 47 + [Egql X
2+6) + |E{3’3}| X(B+3)"+ |E{3'4}| XB+4)"+

|E{3,6}| X (3 + 6)r + |E{4’4}| X (4 + 4)7‘ + |E{4,6}| X (4 + 6)T

Now we get,

LG =@Am+8) X 2+3) +4(mn+n+1)x 2+
H'+4mn+n+m+1) X 2+6)"+ (10n+2m+8) x
B+3)" + (4mn+12n+18m+20) x 3+ 4)" +
Bmn+10n+4m+4)x (3+6)" + (16mn+3n+
17m+6) X (4 + 4)" + (12mn + 10n + 4m + 4) x (4 +
4.

After simplification we obtain,

A(G) =5 x(Am+8)+4x6"(mn+n+1)+4x
g'(mn+n+m+1)+10n+2m+8x6"+4mn+
12n+18m+20x7"+8mn+10n+4m+4x9" +
l6mn+3n+17m+6x8" +12mn+10n+4m+4 X
10".

Hence Proved.

11. The F-index is defined as:

F(G) = Lpqere) (df +d7).
This implies that,

F(G) = |Ep syl X (22 +38) + |[Ep gl x (22 +4%) +
|Ez,6] X (2% 4+ 6%) + |Ez 3yl X (3% +3%) + |Ez 9] X (3% +
4%) + |Eg eyl X (3% + 62) + |Epg 3] X (4% + 4%) + |Ea gl X
(4% + 62).

Now we get,

F(G)=(Am+8)x (22+3%) + (dmn+4n+4)x (2% +
42+ 4mn+n+m+1)x (224 62) + (10n +2m +

8) X (32+3%) + (4mn+ 12n + 18m + 20) x (3% +4?%) +
(8Bmn+10n+4m +4) X (324 62) + (16mn+ 3n +
17m + 6) X (42 + 4%) + (12mn + 10n + 4m + 4) x (4% +
62).

After simplification we obtain,
F(G) = 1568+ 1786 n + 1836 mn + 1630 m.

Hence proved.

Theorem 2.3: In the next two theorems we
calculated the GAg index and Sanskruti index:

1 GA5(G)=10+13n+10mn+2 (8m + 87 +
%m@+%nﬁ+%(16mn+8n+4m)\/§+
%mx/l_5+§mnm+§n\/€+l3m+
= maVT10+3 mnvIT + = mn V22 + 2 nv21 +
Emn\/—+E\/_+in\/_+l(4mn+4n+
4)\/_+ \/_+ (4mn+4n)\/—+—m\/_+
—m\/_+ x/_+16x/_+24\/_+;i§\/_+
16\/_+700 mV13+2 (4m+4)V2.

2. S(G) = 27152.35 n + 35589.02 mn + 23930.48 m +
180321.56.

Proof: There are thirty- three types of edges on the
degree-based sum of neighbors vertices of each edge
in the graph, We use this partition of edges to
calculate Sanskruti index and GAg indices. The line
division of neighbors of (m, n) of the general graph is
shown in Table 2.

1. GAg index is defined as:

GAS(G) = Z €E@G) <Z—V5”XS‘1)

S, +S
5a p T q
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Table 2: The line division of neighbors of (m, n) of a general graph

(8p,54), Where pq € E(G) No. of edges (Sp,Sq), Where pq € E(G) No. of edges
(7,9) 4 (7,12) 4
9,9) 6m+6 (9,10) 4
9,12) 4 (9,13) 4m
(9,14) 4 (9,18) 4m+4
(10,10) 6n+2 (10,12) 4n
(10,14) 4(mn+n+1) (10,16) 8n
(10,18) 4mn+4n (12,13) 4m
(12,14) 8 (12,15) 2m
(12,21) 2n (13,14) 4m
(13,16) 4m (14,14) mn+n
(14,16) 4 (14,18) 8m+8
(14,21) 2n (14,22) 2mn
(15,16) 6m (16,16) 3mn+2n+5m-2
(16,18) 16mn+8n+4m (16,20) 2mn
(16,21) 8n (16,22) 4mn
(18,18) 6mn+4n+2m+4 (18,22) 4mn
(20,22) 2mn
Total 48mn+53(m+n)+58
This implies that, After simplification we have,
2V7x9 24/7x12 3
GA5(6) = Byl X (B22) + [Eraz| ¥ (B22) GBAS(G) = 10: 13n +1120 mn+2 (8m+8)VT +
20X 2/9x10 3 3 1z
|E{99}|X( Z:)+|E{9,1o}|x 9+ 10 )+|E{912}| X 7 M 182+11 n\/7+17 (16 mn +8n+4my2+
2 4 4
2/9%12 2/0%13 2/9%T4 my15 + 5 mn 77 + < /6 + 13 m + — mn V110 +
( 9+12 )+ |Ef9,13)] X ( 9+13 ) |Ef9,143] X ( 9+14 )+

V9X18

2v/10x10

|Efo,18) X( o118 )+ |Ef10,103! X( Tor10 )"‘ [Ef10,12,3] X

2JT0x12 2JT0x14
( 10+12 ) +1Euoaayl X ( 10+14 ) +1Euoa6)] X

2V10%16 2V10%18 2V12x13
( 10+16 )+ |Efi0a8y] X ( 10+18 )+ |Ef1213)] X ( 12+13 )

2V12x14

2V12x15

[Eq12,143] X ( 12114 )+ |Eq12,15] X ( 2715 )"‘ |Ef12,213] X

(Zﬂ) + |E1z143] X (zg) + |Eaz,16)| X (zg)
[Ef14,143] (Zg) + |E14,16] X (Zg) + |E{14 18}| X
(Zm) + |Eqraz1y] % (ZK) + |Eqra22] X
(Zﬁ) + |Eqis 16| X (2@) + |Eq1616y] X
(2@) + |Eqi6.18| X (zﬁ) + |Ei620)] X
(2@) + |Eqie21y| X (Zﬁ) + |Eq16,223| %
(zg) +|Eqs18)] X (Zg) +|Eq18,229| X
2V18%22 2v20%22
( 18?-;(2 )+ |E{2°'22}| x ( 20?2(2 )
Using Table 2 we get,
GAs(6) = 4% (222) + 4 x (22 + 6m + 6
) 1 () (52) 0 (2D
4 (228 4 gt 4 (22T0) 16 4 2 x (22T0)
4 (IT2) 1 g+ an + 4 x (BI202) 4 g x
2/10%16 21/10x18 24/12x13
(10+16)+4mn+4n><(10 18)+4 (12+13)
8 (Sr) +2mx (B55F) + 2n x (57 + 4m
(Simr) + amx (F55e) +mn o+ nox (BE) 4
(Bime) +8m+8x (T20) +2nx (5757) +
2m (ZK) +6m (Zﬁ) +3mn+2n+5m-—
2@)+16njrl_wn+4mx(zf§z;)+2mnx
2V16%20 2v16%x21 2V16%22
( 16+20 )+8 x( 16+21 )+4 nx( 16+22 )+6mn+
n+2m+4x (Zm)+4mnx(2%)+2mrix

(ZM)

20+22

—mn\/_+mn\/_+ \/_+mn\/—+\/_+
—n\/_+—(4mn+4n+4)\/_+2n\/_+

—(4mn+4n)\/_+ m\/_+ m\/_+ \/_+16\/_+
24\/—+728\/—+16\/—+700 \/—+§(4m+4)\/—

2. The Sanskruti index S(G) of a molecular graph G is
defined as:

3
SpXS,
S = Zpqee) ()

Sp+Sq—2
This implies that,

7%9 \3 7x12 \3
S(G) = |E{7 9}| (7+9 2) + |E{7 12}' x (7+12—2)

x9 x10
|Efo,03| X (m) |Eo,103| ¥ (m) + |Egg,123] X

9x12 9x13 ox14 \3
(9+12 2) +1Epgag| X (9+13—2) +1Egig| X (9+14—2) +

|Efo,183] ¥ (%)3 + |Eg10,103] X %)3 + |Ef10,12,] ¥
3
(1;3:2132)3 E0.14)] X (133342)3 +|Eq1016)] X
(133:252)3 |Et10,189] X (133:;82)3 |E12,13] X
(121?;;32)3 +1Epza49] X (121?;22)3 +1Euzasl X
(121i>1<;iz)3 +1Euzanl X (121i>2<12i2)3 +1Eusagl X
(1;?;32) +1Euza6)] X (1;3—:6152) +1Enaag| X
3 3
(1ii>1<ﬁz)3 +1Eqane)] X (1ii>1<;62) 3+ Efia18y] X
(1ii>1<;iz)3 +1Eqazyyl X (1:‘:)2(:12)3 +1Eqazz| X
(1ii>2<§i2)3 +1Eus6)| X (1;i>1<;62)3 +1E616)] X
(161i>1<262)3 + [Eqeas) X (161i>1<;82)3 + Eq6.20] X
(161-?2(;32)3 +[Egs2nl X (161i>2<fi2)3 +1Eq6.223] X
(161-f—>2<2i2)3 + [Eqs g X (1;1??;82)3 +|Eus .2z X
(1;1?::32) * |Erz0.22)] X (253:22) :
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Using Table 2 we get,

5(6) = 4% (222 4 () +om v

9x9 \3 9x10 \3 ox12 \3
(9+9—2) +4x (9+1o—2) +4x (9+12—2) +4m X

(i) +4x () +am+4x (G55) +en s

10x10 \3 10x12 \3
X (10+10—2) +dn x (1o+12_2) +4mn+4n + 4 x

3 3 3
10x14 10%16 10x18
( ) +8nx( ) +4mn+4nx( ) +
10+14-2 10+16-2 10+18-2

3 3 3
12x13 12x14 12x15
4m><( )+8><( )+2mx( ) +
12+13-2 12+14-2 12+15-2

3 3 3
12x21 13x14 13X16
an( ) +4m><( ) +4mx( ) +
12+21-2 13+14-2 13+16-2

3 3
b (225 g (22900 g g
14+14-2 14+16-2

3 3 3
14x18 14x21 14x22
( ) +2nx(—) +2mn><(—) + 6m X
14+18-2 14+21-2 14+22-2

15x16 \3 16x16 \3
( X ) +3mn+2n+5m—2x( x ) + 16mn +
15+16-2 3 16+163—2
8n+4m><( 16x18 ) +2mn><( 16%20 ) + 8n X
3 16+18-2 3 16+20-2
16X21 16%x22
( x ) +4mn><( x ) +6mn+4n+2m+4 X
16+21-2 3 16+22-2 3 3
( 18x18 ) + 4-mn x ( 18%x22 ) + Zmn x ( 20%x22 )
18+18-2 18+22-2 20+22-2

After simplification, we obtain that,

S(G) = 27152.35n + 35589.02 mn + 23930.48 m +
180321.56.

Which completes the proof.
3. Conclusion

In this paper, we determined the well popular
topological indices of the web graph. We have
determined and computed the closed formulas of the
first general Zagreb index, geometric-arithmetic
index GA, ordinary geometric-arithmetic index
0GA,, multiplicative geometric-arithmetic index
GAlI, SK, SK;, SK,, harmonic index, general version
of Harmonic index H,(G), sum connectivity index
A(G), general sum connectivity index A,.(G),
Forgotten topological index F(G) for the web graph.
We have determined and computed the closed
formulas of the GA5(G) and Sanskruti index S(G) for
the Web graph. These outcomes provide a significant
contribution in graph theory and they give a
superior foundation to appreciate the topology of the
web graph. In the future, we are interested in
studying and computing spectrum based topological
indices of a web graph.
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