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Abstract. A topological index is a function having a set of graphs as its domain and a set of
real numbers as its range. Here we concentrated on topological indices involving the number of
vertices, the number of edges and the maximum and minimum vertex degree. The aim of this paper
is to compute the lower and upper bounds of the second Zagreb index, third Zagreb index, Hyper
Zagreb index, Harmonic index, Redefined first Zagreb index, First reformulated Zagreb index,
Forgotten topological index, square F-index, Sum-connectivity index, Randic index, Reciprocal
Randic index, Gourava index, Sombar index, Nirmala index, Geometric-Arithmetic index and
lower bonds of Atom bond connectivity index, Redefined second Zagreb.

2020 Mathematics Subject Classifications: AMS 05C05, 05C90, 05C12.

Key Words and Phrases: Semi-Total point Graph, Corona Product of Graphs, Neighborhood
Edge Corona Graph, Lower and Upper Bounds of Topological indices.

1. Introduction

A graph invariant that correlates the physico-chemical properties of a molecular graph
with a number is called a topological index. The first topological index was introduced by
Wiener, a chemist, in 1947 to calculate the boiling points of paraffins [22]. Applications
of molecular structure descriptors are a standard procedure in the study of structure -
property relations nowadays, especially in the field of QSPR/QSAR study [13],[27],[24],
and [16]. During the last century, theoretical chemists started working on the use of
topological indices to obtain information of various properties of organic substances which
depend upon their molecular structure. For this purpose, numerous topological indices
were found and studied in the chemical literature. Throughout the paper, we only consider

*Corresponding author.
DOLI: https://doi.org/10.29020/nybg.ejpam.v16i2.4513

Email addresses: maragadamvijay@gmail.com (A. S. Maragadam), d.dafik@unej.ac.id (Dafik),
v.lokesha@gmail.com (V. Lokesha), manju347@gmail.com. ( M. Manjunath)

https://www.ejpam.com 1094 © 2023 EJPAM All rights reserved.



Dafik et al. / Eur. J. Pure Appl. Math, 16 (2) (2023), 1094-1109 1095

simple graphs without isolated vertex. The study on topological indices and its properties
are growing vastly, thus many results can be found, for instance in [10],[21],[26], and [20].

Now we recall some well known topological indices. For a graph G, Gutman et al.
[12] defined the second Zagreb index as M (G) = >_,,c p()ldu - dv]. Fath-Taber et al. [9]
proposed the third Zagreb index and defined it as ZG3(G) = >_,,cp(q) [du — do|- The
Hyper Zagreb index is defined in [23] as M[G] = > wer(q)dut+ dv ]2. The Harmonic index

is defined in [14] as H[G] =}, cpiq) ara; + 7.- The Redefined first Zagreb index is defined

in [4] as ReZG1[G] = X e pia) [d“er”] The First Reformulated Zagreb index is defined

in [19] as EM[G] = e e [du + dv — 2]

Furthermore, for a graph G, Furtula et al., [8] proposed the definition of the Forgotten
topological index as F(G) = >, ,cp(c) [d2 + d?]. The extension works which have to
be done on this topological indices are recommended in [17][28].The square F-index of a
graph G is defined in [30] as QF[G] = }_,,cp(g) [d? — d?]%2. The Sum-connectivity index is
defined in [2] as

weEE[G]
The Randic index is defined in [18] as

1
RG = ) —
weE[G] wr

Moreover, for a graph G, the Reciprocal Randic index is defined in [3] as RR[G]| =
> wver|c) Vdu-dv. Gourava index of graph G is defined in [29] as GO(G) = 3, p(g) [du +
dy + dydy]. The Atom bond connectivity index is defined in [7] as

dy +dy, — 2
ABC[Gl= >
uweE[G] d -y

The Redefined second Zagreb index is defined in [5] as
dy - dy
ReZ =
eZ Gl du + dy
weE[G]

The Geometric-Arithmetic index is defined in [6] as

sz

weE[G] du + dy

GA[G] =

The Sombor index is defined in [11] as SO[G] = }_ e (e 1 /d2 + d?. Finally, the Nirmala

index is defined in [31] as N[G] = X, .cpia) Vdu + do.
In the following, we will recall the two definitions which are important in this paper.
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Definition 1. [15] The semi-total point graph of neighbourhood edge corona graph of G
and H is a connected graph, denoted by G S,r H = 1.

Definition 2. [25] By G ©,r H = 1, we mean a graph obtained from one copy of R(G)
and my copies of H and joining every vertex of ith copy of H to the vertices which are
incident to the edge e; € E(G), [1 <i<my] .

Throughout the paper, we utilize the finite simple connected graphs. Let G and H
be graphs with vertex sets V(G), V(H) and edge sets E(G), E(H), respectively. The
degree of vertex v is the number of vertices adjacent to v. Let {V(G)NV(H) = 0/g €
V(G),h € V(H)}. The number of vertices and number of edges in the graphs G and H are
represented by v1 , vy and e; , eg, respectively. By this definition, we have Ag > degg(g),
and dg < degi(g) The bounds for different topological indices are obtained by many
researchers for graphs.

Now we will define a new class of graph operator , namely semi-total point graph of
neighbourhood edge corona graph of G and H as (¢ graph), see [1].

Definition 3. By Go,r H = v, we mean a graph obtained from one copy of graph G and
e1 copies of H and joining a vertex of V(G), that is, on the it" vertex in G is adjacent to
every vertex of it" copy of H.
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Table 1. Edge partition of ¢ graph

FEdge dg(2+’l)2),dg(2+’02) (2,dG(2+'U2) (dH+2,dH+2) (dg +2,dg(2 + v2)

frequency e1 2e1 e1e 2u9e1

From now on, we will ready to describe our new results related to bounds for defined
class of graphs using recalled topological indices.

2. Bounds on various topological indices of ¢ graph

In this section, we formulate the bounds on the My, ZGs, HM, H, ReZG1, EM;, F,
QF, SC, R, RR, GO, ABC, ReZG5, GA, SO and N indices of ¢ graph.

Theorem 1. Let G and H be two simple connected graphs, then
ZGg[l/)] < 261|2 —2Aq — AGvQ| + 21}261‘AG +2—-2Aqg — UgAg|

and
ZGs[Y] > 2e1]|2 — 20¢ — dgva| + 2vee1|dg + 2 — 20 — v20q]|.

Proof. Using Table 1 and the definition of third Zagreb index, we have the following

ZG3($) = Y |du—dy|

weE(G)
= e1|dg(2 4+ v2) — dg(2 + v2)| + 2€1]2 — dg(2 + v2)| + erea|(dy + 2) — (dy + 2)|
+ 2vze1|(dp + 2) — da(2 + va)|
= e1|0] + 2e1|2 — 2dg + dgva| + e1e2]0| + 2v2e1|dy + 2 — 2dg + dgus]
= 2e1|2 — 2dg — dgva| + 2ve1|dg + 2 — 2dg — vadg|
Z3[Y] < 2e1|2 — 2AG — Agua| + 2uvze1|Ag + 2 — 2A6 — v2A¢].

Similarly, we have Z3[i)] > 2e1|2 — 26g — dqua| + 2vae1|0G + 2 — 20¢ — v20g|.

Theorem 2. Let G and H be two simple connected graphs. We have

F[y] < e1|2A8(24v2)?[+2e1|4+A% (2+v2)* | +e1e2]2( A g+2)?|+2v2e1 [ (A +2) 2+ A (24v2)

and

Fl] > €1]268(24v2)?[+2e1 4405 (2-+v2)? | +e1e2|2(6  +2)? | 4+2v2e1 | (1 +2)* 405 (2+12)? .
Proof. Using Table 1 and the definition of forgotten topological index, we have

F(y)= > |di+d)

weE(G)
= e1|dg (2 + v2)? + g (2 4+ v2)?| + 2e1(2° + dG(2 + v2)?| + erea|(dm + 2)° + (dm + 2)°)
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+ 2v9eq |(dy + 2)% + d& (2 + v2)?|
= €1|2d% (2 + v2)?] + 2e1|4 + d4 (2 + v2)?| + e1ea|2(dy + 2)?|
+ 2uge1 |(dg + 2)? + d4(2 4 v2)?|
F(¢) < e1|2A8(2 +v2)?| + 2e1[4 + AZ(2 + 02)?| + ere2|2(Ay + 2)?|
+ 2vge1[(Ag +2) + AZ(2 4 v2)?|

Similarly,

F] > e1]264(24v2)?|+2e1|4+02 (2+v2)? | +e1e2]2(0 g +2)2|4+-2vaer | (6 +2) 2 +065 (24v2)?|.

Theorem 3. Let G and H be two simple connected graphs, then

GO[] < e1[4Ag + 2u2Ag + AZ(2 + 12)?] + 2e1[6AG + 3vaAg + 2] + erea[2Ay + 4
+ (A +2)Y + 20e1[2A¢ + Ap + Agua + 2 + Ag(Ag + 2)(2A¢ + v2)]

and
GO[Y] > e1[40G + 20906 + 62:(2 + v2)?] + 2€1[60G + 3v2dG + 2] + e1e2[20y + 4
+ (81 4 2)] + 2v9e1[20G + 0 + dqua + 2 + 06 (6 + 2)(20¢ + v2)].

Proof. Using Table 1 and definition of Gourava index, we have

GOW) = > [du+dy+ dud,)]
weE(G)

= e1[dg(2 + v2) + dg(2 + v2) + d4(2 + v2)?] + 2€1[2 + dg (2 + v2) + 2dg(2 + v2)]
+ erea((dy +2) + (dy +2) + (d + 2)%] + 2vaer[(dy + 2) + da(2 + v2)
+ da(dg + 2)(2dg + v2)]
GO(Y) < e1[4Ag + 202A¢ + AL(2 + v2)?] + 2e1[6A¢ + 3v2A¢ + 2] + e1e2[2A1 + 4
+ (Ag +2)% + 20261280 + A + Agua + 2+ Ag(Ay + 2)(2A¢ + v2)].

Similarly,

GO[] > e1[46c + 20206 + 04(2 4 v2)?] + 2€1[60G + 3vadg + 2] + e1e2[20y + 4 + (6 + 2)?]
+ 2v9e1[20G + 0 + dgv2 + 2 + da(dm + 2)(20¢ + v2)].

Theorem 4. Let G and H be two simple connected graphs, then
My[y] < er[A(2+v2)°] +4er[Ac (2 +v2)] + erea[(An +2)%) + 2v2e1 [(A +2)Ag (2 +v2)]
and

M, [’LM > 61[5%(2 + '1)2)2] + 461[(5@(2 + ’1)2)] + 6162[((5[{ + 2)2] + 21)261[(5}[ + 2)(5@(2 + Ug)].
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Proof. Using table 1 and definition of second zagreb index, we have

M2(7;Z)): Z [dudv]

uweE(G)
= e1[(dg(2 + v2))(da(2 + v2))] + 2e1[2dG (2 + vo)] + erea[(dy + 2)(dy + 2)]
+ 2v9er[(dp + 2)d(2 + v2)]
= e1[d%(2 + v2)?] + 4eq[dq (2 + v)] + erea|(dy + 2)?] + 2vser[(dy + 2)dq(2 + v2)]
Ms[ih] < e1[AZ(2 + v2)?] + 4e1[Ag(2 + v2)] + erea[(An + 2)2] + 2vse1 [(Ag + 2)Ag(2 + v2)).

similarly, Ma[)] > e1[062/(24v2)?] +4e1[6c(2+v2)] +ere2[(0p +2)2] + 2v2e1 [(p +2)dc (2 +
7)2)].

Theorem 5. Let G and H be two simple connected graphs, then
QF(@b) < 261[4 — AZG(Q =+ 02)2] + 21)261[(AH =+ 2)2 — A2G(2 =+ 1}2)2]

and
QF (1) > 2e1[4 — 63(2 4 v2)?] + 2v2e1[(35 + 2)* — 6&(2 + v2)?].

Proof. Using Table 1 and definition of square F-index, we have

QFll = Y [di—djJ

weE[G]
= e1[d4(2 + 12)? — dZ (2 + v2)?] + 2e1[2% — d4(2 + 1)) + erea|(dy + 2)% — (dy + 2)?]
+ 2vge1[(dy + 2)? — d4(2 4 12)?]
= 2¢1[4 — d%(2 + v2)?] + 2veer [(dy + 2)% — d%(2 + v2)?]
QF Y] < 2e1[4 — AZ(2 + v2)?] + 2vpe1 [(Ag + 2)* — AL (2 + 12)?].

Similarly, QF (1) > 2e1[4 — 6(2 4 v2)?] + 2v2e1 (0 + 2)* — 05(2 + v2)?].

Theorem 6. Let G and H be two simple connected graphs, then

EM;(¥) < e12A6(2+v2) —2)*+2e1 [Ag(2+v2)]* +ere2[2A g +2]2 +2vae1 [A g+ Ag (2+v2)]?

and

EM;(¢) > e1[266(2+v2) — 2]° +2e1 [5G (2 +v2)]* + e1€2[20 1 + 2] + 2v2e1 [6 17 + 0 (24 v2)]?
Proof. Using Table 1 and the definition of first reformulated zagreb index, we have

EM[Y] = Z [dy + dy — 2]2
weE[G]

= e1[dg(2 + v2) + dg(2 + v2) — 2]* + 2e1[2 + dg(2 + vo) — 2)?
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+erealdy + 2+ dy + 2 — 22 + 2useq[dy + 2 + dg(2 + vo) — 27
+ 2vgeq[(dy + 2)2 — d2G(2 + 02)2]
EM; (1) < e1[2AG(2 + v2) — 2]? + 2e1[Ag(2 + v2)]* + e1e2[2A 7 + 2)?
+ 2u9e1 [Ag 4+ Ag(2 + vo))?

stmilarly,

EM; (¢) > 61[25g(2 + Ug) — 2}2 + 261[56*(2 + Ug)]2 + 8162[25]{ + 2]2 + 20261[5]{
+ 6c(2 4 v2)]2

Theorem 7. Let G and H be two simple connected graphs, then

HM[Y] < e120¢(2 4 v2)]? + 2e1[2 + Aq(2 + v2)]* + erea[(An + 2)?]
+ 21)261[AH + 24+ Ag(2 + 1)2)]2
and

HMp) > e1[266(2 + v2)] + 2€1[2 + 66(2 + v2)]* + ere2[(0n + 2)°]
+ 2ve1[0g + 2 + 0c(2 + 1)2)]2.

Proof. Using Table 1 and definition of Hyper zagreb index, we have
HM@) = Y |d+d)?
weE(G)

= e1[dg(2 + v2) + dg(2 + v2)]2 + 21[2 + dg (2 4 v2))* + erea[(dy + 2)
+ (dy + 2)]* + 2vse1[(dy + 2) + da(2 + v2))?
= e1[2d(2 + v2))? + 2e1[2 + da (2 + v2)]? + e1ea]2(dy + 2))?
+ 2ve1[(dy + 2) + da (2 + v2)]?

HMs[p] < e1[2A¢(2 4 v2)]? + 2e1[2 + Ag(2 4 v2)]? + erea[(Am + 2)?)
+ 200e1[Af + 2 + Ag(2 + 19)]?

Similarly,

HM[T,[J] > 61[25@(2 + ’02)]2 + 261[2 + 5g(2 + 1}2)]2 =+ 6162[(5}] + 2)2]
+ 2v9e1 [0 + 2 + 6G(2 + va)]*.

Theorem 8. Let G and H be two simple connected graphs, then

SO[] < e1y/2A6%(2 + v2)2 + 261 \/4 + AG%(2 4+ 19)2 + erea/2(Ay + 2)2

+2ueny/(Bn +2) + A2 + v2)?
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and

SO[] > e11/206%(2 + 1v2)? + 2¢, \/4 +0G2(2 + v2)2 4 e1e0y/2(65 + 2)2

+ 2ue1\/ (51 +2)2 + 6622 + va)2.

Proof. Using Tablel and definition of sombor index, we have

SO = Y Vd+d2

uwveE[G]

=e] \/d02(2 +v9)2 + dG2(2 + v9)2 + 2¢1 \/22 +da*(2+ vg)?

+ereay/ (dy +2)2 + (dy + 2)% + 2ue; \/(dH +2)2 + dg?(2 + vo)?

= e11/2dc*(2 4+ v2)? + 261\/4 +da?(2 4 v2)2 + erea/2(dy + 2)2

+ 2ugeq \/(dH +2)2 + dg?(2 4 v2)2

SOW}] < e/ 2Ag2(2 + ’()2)2 + 2eq \/4 + AGQ(Z + 2}2)2 + e1e2 Q(AH + 2)2

+ 2vzeq \/(AH +2)2 + Ag*(2 + v2)%.

Similarly,

SO[YM > e/ 25@2(2 =+ ’02)2 + 261\/4 =+ 5G2(2 + U2)2 + e1eg 2((5}] + 2)2

+ 2v2eq \/(5H +2)% +06%(2 + )2

Theorem 9. Let G and H be two simple connected graphs, then

RR[?,/)] < 61[AG(2+U2)] +2e14/ QAG(Q + ’Ug) —i—eleg[AH +2] + 2v9€eq \/(AH + Q)Ag(Q + ’02)

and

RR[TM > 61[(50(2 + Ug)] + 2e14/ 2(50(2 + 1)2) + ere9 [5H + 2] + 2v9eq \/((51{ —+ 2)5@(2 —+ 1)2).

Proof. Using Table 1 and the definition of Reciprocal Randic index, we have

RR[Y] = Y /dy.d,
weEE[G]
= e1\/dg(2 4+ v2)da(2 + v2) + 2e1/2dG(2 4 v2) + erear/ (dp + 2)(dp + 2)
+ 2uger/ (dyr + 2)dg (2 + va)

= e1[dg (2 + v2)] + 2e11/2d (2 + v2) + erea[dy + 2] + 2v2e1/ (di + 2)dG (2 + v2)

RR[QM < el[Ag(Q + 1}2)} + 2e1v/2A¢(2 + 7)2) + e1e2 [AH + 2] + 2v9€eq \/(AH + 2)Ag(2 + 1}2)
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similarly,

RRWJ] > 61[56*(2 + 2}2)] + 2e14/ 256'(2 + Ug) + e1e9 [(SH + 2] + 2v9€q \/(51{ + 2)5@(2 + ’UQ).

Theorem 10. Let G and H be two simple connected graphs, then

N < e1[v/2A6(2 + v2)] + 2e1v/2 + Ag(2 + va) + ereav/2(Ap + 2)]
+ 2vse1V/ (Ay +2) + Ag(2 + v9)

and

N[T/J]Zel[\/%g(Q—}—’Ug +2€1\/2+5G 2+U2 +€1€2 V2 5H—|—2)]

+ 20961/ (0 + 2) + 66(2 + v2).

Proof. Using table 1 and definition of Nirmala index, we have

> Vdu+d,

weE[G]
= e1y/dg (2 + v2) + dg (2 + v2) + 2e1v/2 + dg (2 + v2)
+erear/(di +2) + (di + 2) + 2ve1/ (di +2) + dg(2 + v2)
=e1[2dq(2 + v2)] + 2e1v/2 + d(2 + v2)
+ ere22(dp + 2)] + 2v2e1/ (dpr + 2) + dg (2 + v2)
N[¥] < e1[V2A6(2+ v2)] + 2e17/2 + Ag (2 + v2) + e1e2[v/2(Ap +2)]
+ 2use1v/ (A +2) + Ag(2 + v2)

similarly,

N[)] > e1[\/206(2 4 v2)] + 2e1v/2 + 0c(2 + v2) + ere2[\/2(65 + 2)]

+ 2u9e1y/ (0 + 2) + 6g(2 + o).

Theorem 11. Let G and H be two simple connected graphs, then

dc(24v2) +0¢(2 +v2) — 2 2+0c(2+v2) —2
ABOW] 2 &1 [\/ 5G+(22+ v2)dc (2 +j}2) ] 2 [\/ 26c(2 +U22) ]

(0p +2)+ (0 +2)—2 (0m +2) +6a(2+v2) —2
+{\/ (671 +2) + (bn1 +2) ]*2[\/ (01 +2) + 062 + ) ]

Proof. Using table 1 and definition of Atombond connectivity index, we have

ABC[ Z [ dy, ;il—dd—2

weE[G]
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. |: dG(2+U2) + dg(Q + Ug) — 2:| 49, |: 2+ dg(Q + Uz) — 2]
! de:(2 + v2)de (2 + v2) 2dc (2 + o)

(dag +2)+ (dg +2) — 2 (dg +2) +dg(2+v2) — 2
+6162[\/ (di +2) + (drg + 2) }””Qel[\/ (di +2) +de(2 + v2) ]

56 (24v9) + 0 (2 4+ v2) — 2 2+ 0¢(2+v2) — 2
2 €1 [\/ 0c(2 4 v2)d0c(2 + v2) :| +2e |:\/ 206G(2 + v2) :|

(0r+2)+ (0 +2) —2 (6 +2) +6c(2+v2) — 2
*“@W<M+mﬂﬁ+m}+MQW<@+mwwmw>}

1103

Theorem 12. Let G and H be two simple connected graphs, then

62(2 + v2)? 20¢(2 + v2) (0p +2)?
RGZG2[¢] = e |:2§G(2+U2):| 2e1 |:2+(5g(2+1)2):| 2|:2(5H+2):|
4 e |: (5H +2)5g(2+1)2) :|
NOu+2) +6c2+v)]

Proof. Using table 1 and definition of Redefined second Zagreb index, we have

dy.d,
ReZGs[Y)]) = i +d
weE[G] “ v

d%(? + 'U2)2 2dG(2 + v9) (dg + 2)2

—ey |2GAE T2 | g, | ZEGAETT ) \@n = 2)-

“ |:2dg(2+?)2) e 2+dg(2+?)2) T el Q(dH—l-Q)

(du +2)dc(2 + va)
+ 2vze1 [(dH +2) 4+ dg(2 —1—212)]
52(2 + 2)’ 206(2 + 1) (O +2)°
ReZGy > e [QE;JG(QW] 2e1 [2+50(2+12)] ' 2{2(61#2)]
+ 2uge [ (6r +2)0(2 + v2) ]
PO +2) +0ac2+wm)]

Observation: Inequality can change when the value of numerator of topological indices

is less than the value of denominatorof topological indices.
ie.,

Ag < degg(g),  6c > dega(g)
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Theorem 13. Let G and H be two simple connected graphs, then

GAY) > [QW} +2el[2 2AG<2+U2>] ‘e [Z(mmﬂ

2AG(2 4 v) 2+ Ag(2+ v2) 2(Ag +2)
2\/(AH + Q)Ag(Q + Ug):|
(A +2)+ Ag(2+ v2)

+ 2v2e1 [

and

GA[Y] < e [2 o2+ UQ)T + 2¢; [2 206(2 + Ug)] + e1e [2 On + 2)2}
20¢(2 + v2) 24 0¢(2 + v2) 2(0m +2)
27/ (0m +2)0c(2 + 02)]
(O +2) +0¢(2 + v2)
Proof. Using Table 1 and the definition of Geometric-Arithmetic index, we have

Vdy.dy
GAWl= D, 2du + d,

w€EE([G]
[2\/dg(2+vg).dg(2+v2)] [2 2dg(2—|—1]2>:|
da(2 4 v9) + dg(2 4 v2) 24 dg(2 4 v2)

e |:2\/(dH+2)-(dH+2):| e |:2\/(dH+2)d(;(2+02):|
Y2y +2) + (du +2) (di +2) + da (2 + v2)

:el{m}me [2 2dc(2+vz]+e1 FW]

2dc(2 + v9) "2+ da(2+ v 2(dy +2)

+ 2v92e1 [

+ 2096 [2V(dﬂ+2)dG(2+v2)}
N dy +2) + da(2 + v2)
. 2,/A% 2+ v2)? . [2V2B6C T v 2/(Ap +2)?
M—el[ 28G(2 + 3) % 61[2+AG<2+v2>}+6”[ 2(8n +2) ]
+ 2u9e [QV(AH+2)AG(2+”2)]
(A +2) + Ag(2+ )
Similarly,
SRR R P Ve O V(e
<e 25c:(2 + va) e 2+ 0G(2+ v2) e 2(0p +2)

+ 2v2e1

[24/(6m +2)dc(2 + 02)}
| (0 +2) +6c(2+ v2)

Theorem 14. Let G and H be two simple connected graphs, then

e1 4deq €19 4dvoeq
Hly] 2 el[AG(ervQ)_ * [2+Ag(2+1}2)] * [(AH+2)] " |:AH+2+AG(2+U2):|
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and

H[Y] < e [5G(zej_ vz)} + [2+5;(621+ vz)] + [((L?TQ)] * {61{—1—2%!—”(2521(2—%112)]'

Proof. Using table 1 and definition of Harmonic index, we have

- [da(2 + ) idG(Q + vz)] 2 [HdG(Hw)]

2 2
+ +2
6162[(alH—|-2)—F(d[{-i-?)] v l:dH+2+dg(2+vg)]

H[y] = er [AG(;Z m)] " [2+A;h(3;+v2)] " [(Ai;le—im]

+ |: 4U261 :|
Ag+2+Ac(2+v2)

Similarly,

H[y] < 61[5G(26j_ 1;2)] T [24-5;1(621—1—1)2)] - [(@?fQJ

+ |: 41)261 :|
5H+2+5G(2+U2) '

Theorem 15. Let G and H be two simple connected graphs, then

SCY] = [Mjgw] + [\/2+§21(2+v2)] i [ 2(221;2+ 2)}

" {\/(AH n ;ﬁela@ + vz)]
and
SCY) < {%ngw} + [ 2+54;(12+v2)} " [2??;12)}

4’[)261
* {\/(&q +2)+0g(2+ vg)} '

Proof. Using Table 1 and the definition of Sum-connectivity index, we have

sowl= 3 =

uwveE[G] v

e [ 2 :|+26 [ 2
VAa@ + v) + da(2 + v) V21 da(2 + )
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2 2
V(dg +2)+ (du +2)] e L/dH +2+dg(2+v2)]

+ 6162[

Sclp] > [\/ﬁ} + [\/2+A421(2+02)} " [2(221;12)]

i |: 4U261 :|
V(AE+2)+ A2+ v2)
Similarly,
261 461 26162
SC _——
0= | ) * L) * L)

41)261
" [\/(511 +2) +6a(2 +v2)]’

Theorem 16. Let G and H be two simple connected graphs, then

ReZGi[y] 2 e1 {AG(Q;L,Q)] e [2 Z?(g(i;?)jﬂ ! [(A2;1f2)]

(Ag +2)Ag(2+ 02)}
(Ag+2)Ac(2+w2) |

+ 2v2e1 [

and

+
S

ReZGh[y] < el [(50(226102)] [W] - [@21{614?22)]

(5H + 2)5@(2 + 1)2)]
(0r +2)0c(2+v2) |

Proof. Using Table 1 and the definition of Redefined first Zagreb index, we have

+ 2v2e1 [

ReZGi[¢] = ) [dfg;ddv}
weE[G] v

[(dE +2) +dg(2+ v2)
L (du +2)dc (2 + v2)
2e1 } [2+Ag(2+v2)] [ 2e1e9 ]
Ag(2 + v9) Ag(2 + v9) (Ap +2)
_(AH + Q)AG(Q + v2)
| (Ag + Q)A(;(2 + v2)

+ 2ugeq

ReZGl[w] Z el |:

+ 2v2€1

Similarly,

ReZGh[y] < e [5(;(2261@2)] e [2 ;G(S(z(i:)&)] + [(516?2)}
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(5H + 2)5@(2 + UQ)

2 .
Tona (0m +2)0G(2 + v2)

3. Conclusion

In this work, we have considered 1 graph and concentrated a few important topological
indices and determine their bounds. In the same way, we can examine the different classes
of topological indices and determine their corresponding bounds for % graph.
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