J/\.\«I J. Appl. Math. & Informatics Vol. 42(2024), No. 4, pp. 777 - 783
Jourmalof Appliod athamatisane mformatis - 11UEPS:/ /doi.0rg/10.14317 /jami.2024.777

INVESTIGATION OF BOUNDS FOR ® GRAPH VIA
TOPOLOGICAL INDICES

GIRISHA. A*, VENUGOPAL. G AND KAVITA PERMI

ABSTRACT. Topoloical index is a numerical quantity which is correlates
to properties of chemical compound . In this paper, we define operator
graph namely, Edge ss—corona graph and we study structured properties
of that graph. Also, establish the upper and lower bounds for First Zagreb
index, Second Zagreb index, First Gourava index, SK; index, Forgotten
topological index and EM; index of edge SS-corona graph.
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1. Introduction

The Harold Wiener was introduced path index in 1947, now it is renamed as
Wiener index. [9, 4] The Wiener index was came out for finding boiling point
of paraffin theoretically. That is Topological indices are working link function
between molecular graph to numerical quantity. In that, few are listed below

The Gutman and Trinajestic[2] are define the Zagreb indices as

My(G)= > du+d,

uveE(G)

My(G)= > dud,

weE(G)
The Kulli et al. [3] defined the first Gourava index as follows

GO1(G) = > [du+dy+dudy]
uwveE(G)
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The Furtula et.al.[1] defined the Forgotten topological index as
F(G)= > [dy+d)?
weE(G)
The V. S. Shegehalli et al.[10] defined the SK indices as follows

SKi(G)= > [d;d}

wweE(G)

The Milicevic et al.[8] defined the first reformulated zagreb index as follows

EMy(G)= Y [du+d,—2
weE(G)

The degree of vertex v(dg(v)) is the number of vertices adjacent to v in G.
The minimum and maximum degrees of a graph G are denoted by dg and Ag.
Recently M. Manjunath et al. [7, 5, 6] had introduced new graph operator,
motivated from that we will define a new class of operator graph namely Edge
SS-corona graph.

Definition 1.1. Let G and H be two simple connected graphs with ny,no and
my,my vertices and edges respectively. Then the edge SS-Corona graph is a
graph and is denoted by G &5 H = R, which is obtained by taking one copy of
S(G) with mq-copies of S(H) and each i*" vertex [1 < i < m4] of I(G). [I(G)
is a vertex set which are inserted vertices to each edge of G] is adjacent to each
vertex of S(H).

The number of vertices and edges in R graph is n; + mq[ng + mq + 1] and
mi[na + 3ma + 2] respectively.

Edge partition of R is as follows

[ (du, dv) [(do,n2+m2+2) [ (da+1,3) | (dug +1,na +mo+2) [ (n2+ma+2,3) |
[ Number of edges [ 2my [ 2mimea [ mina [ mima ]

2. Main results

Bounds on various topological indices of Edge SS— Corona graph

In this section we formulate the bounds on the My, My, SK1, EM,, SK;,
GO; and Forgotten index of R.

Theorem 2.1. Let R be egde SS— Corona graph of G and H, then bounds for
the Mi-index of R is

Mi[R] < 2miAg + Agmi[2ma + na] + 2my [ng + mo + 2] + mynang + ma + 4]

+ mlmg[ng + mo + 5] + 8mims.
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and
Mi[R] > 2midg + dgma[2ma + na] + 2my[ng + ma + 2] + myna[ne + mo + 4]
+ myma[ng + ma + 5] + 8myma.
Proof. By using table values in definition of M; index, we have
M[R] = 2mq[dg + na + mao + 2] + 2myme[dy + 1 + 3]
+mine[dy + 1+ ng +ma + 3] + mima[ng + ma + 2 + 3]
=2mydg + dg[2mima + mins] + 2mq (ng + ma + 2) + 8myme
+ mina(ng + ma + 4) + myma(ng + ma + 5)
=2mydg + dgmi[2ma + na] + 2mq(ne + ma + 2)
+ mina(ng + ma +4) + myma(ne + ma + 5) + 8mymea.
Mi[R] < 2miAg + Agmi[2ms + ng] + 2my[ng + mo + 2]
+ minang + ma + 4] + mimalng + ma + 5] + 8myma.
Similarly
Mi[R] > 2mqdg + dgma[2msa + na] + 2mq[ng + ma + 2] + myng[ng + mao + 4]
+ myma[na + mo + 5] + 8myma.

O

Theorem 2.2. Let R be egde SS— Corona graph of G and H, then bounds for
GO -index of R is

GO, [§R] < ml(ng + mo + 2)[2(AG + 1) + mg(AH + 6)] + 2m1m2[4(AH + 1) + 3]
+mi[mo(dg + 1) + 20G + 3ma]
and

GO, [§R] > ml(ng + mo + 2)[2((5@ + 1) + m2(5H + 6)] + 2m1m2[4(AH + 1) + 3}
+ mi[me(dg + 1) + 20¢ + 3ma]

Proof. By using table values in definition of GO index, we have

GO1[R] = 2m1ldg + (n2 + m2 + 2) + dg(n2 + m2 + 2)] + 2mimz[(dg + 1) + 3 + 3(dm + 1)]
+mainz[(dg 4+ 1) + (n2 + m2 + 2) + (dg + 1)(n2 + ma + 2)] + mima[(n2mz + 2)
+ 3(n2 + ma + 2)12mq[(n2 + m2 + 2)[de + 1] + dg] + 2mima[4(dyg + 1) + 3]
+mimz[(n2 +m2 + 2)(dr + 2) + (dg + 1)] + mimz[4(n2 + m2 + 2) + 3]
= (n2 + ma2 + 2)[2m1(dg + 1) + mima(dy + 2) + dmims] + 2mima[4(dy + 1) + 3]
+2midg + mima(dg + 1) + 3mima
=mi(namz + 2)[2(dg + 1) + ma(du + 6)] + 2mime[4(dy + 1) + 3]
+ mi[ma(dyg + 1) + 2dg + 3mz2]

GO1[R] < mi(n2 +m2 + 2)[2(Ac + 1) + ma(Au + 6)] + 2mima[4(Ag + 1) + 3]
+mi[ma(dn + 1) + 26 + 3ma].

Similarly

G01[§R] > ml(ng + mo + 2)[2(6@ =+ 1) + m2(6H =+ 6)] + 2m1m2[4(AH + 1) =+ 3]
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+ mi[ma (S + 1) + 286G + 3ma).
U
Theorem 2.3. Let R be egde SS— Corona graph of G and H, then bounds for
SKi-index of R is
SKi[R] < miAg + miAg[ms + na/2] + my(ng + 5ma + 2)

m
+ 71[”2(712 +mg + 3) + ma(ng + mays))].

and

SK1[§R} Z m15G + mléH[mg + 712/2] + ml(ng + 5m2 + 2)

m
+ Tl[w(nz +mg + 3) + ma(ng + mays)].

Proof. By using table values in definition of SK; index, we have
dg+ng+mg+2 dg +1+3
5 + 2mims B —

dg +14+ns+mg+2 ng +mgo +2+3
D) + mimeo —2

SK;[R] =2my {

+ ming |:

ming

=m1[dG+n2+m2+2]+m1mg[dH—|—4]—|— [dH+n2+m2+3]
mimso
2

=midg + mldH[mg + n2/2] + ml(ng + mo + 2) + 4dmimo

_|_

[na2 + ma + 5]

+ %[ﬂz(nz +mg + 3) + ma(ng + mo + 5)].
SK1[R] < miAg +miApg[me + na/2] + my(ng + 5ma + 2)
+ %[ng(ng + mg + 3) + ma(ng + mays))-
Similarly
SK1[R] > m1dg + midg[ma + ne/2] + mi(ng + 5ma + 2)

m
=+ 71[712(712 + mo =+ 3) =+ mQ(ng =+ m2+5)].

O

Theorem 2.4. Let R be egde SS— Corona graph of G and H, then bounds for
F-index of R is

F[R] < 2mi[Ag + no + ma + 112 + 2myma[A g + 42 + mina[A g + ny + my + 3]2
+ mima[ng + me + 5]3.
and
F[R] > 2m1[6q + na + ma + 1% 4+ 2mima[6g + 4)> + mina [0y + no + mao + 3)?

+ mimso [’I’LQ + mo + 5]3.
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Proof. By using table values in definition of F' index, we have
F[R] = 2my[dg + no 4+ ma + 1]* 4+ 2myma[dy + 1 + 3)?
+ming[dy + ng +mao + 2 4+ 12Pmyma[ng + my + 2 4 3)?
=2my[dg + no + ma + 1) + 2myma[dy + 4]2
+ming[dy + ng + ma + 32 + myma[ng + meo + 5)°
F[R] < 2mi[Ag + ng +ma + 1% 4+ 2mymo[Ay + 4]?
+ mang[Ap + ng +mo + 3]2 + myma[ng + ma + 53
Similarly
FIR] > 2mq[6c + na + ma + 1]* + 2myma[6g + 4]
+mang[0p + na + my + 3)% + myma[ng + mo + 5]°.
O
Theorem 2.5. Let R be egde SS— Corona graph of G and H, then bounds for
Ms-index of R is
Ms[R] < mi(ng +ma + 2)[2A6 + na(Ag + 1) + 3ma] + 6mime(Ag + 1)
and
Ms[R] > mi(ng + ma + 2)[26¢ + n2(dg + 1) + 3ma] + 6myma(dg + 1)
Proof. By using table values in definition of M5 index, we have
M5[R] = 2mq[da(ng + ma + 2)] + 2myme|[(dg + 1).3]
+ ming[(dg + 1).(n2 + ma + 2)] + mima[(n2 + ma + 2).3]
= 2midg(ng + ma + 2) + 6myma(dy + 1)
+ mine(dg + 1)(ne + ma + 2) + 3mima(ng + ma + 2)
= (n2 + ma + 2)[2dgmi + mina(dy + 1) + 3myims] + 6mime(dy + 1)
=mj(ng + ma + 2)[2dg + na(dg + 1) + 3ma] + 6myme(dy + 1)
Ms[R] < mq(ng +ma + 2)[2A¢ + na(Ag + 1) + 3ma] + 6mime(Ag + 1).
Similarly
M5[R] > my(ng + ma + 2)[26¢ + n2(dg + 1) + 3ma] + 6myme(dg + 1).
O
Theorem 2.6. Let R be egde SS— Corona graph of G and H, then bounds for
EM;-index of R is
EM[R] < 2mi[Ag + ng + ma)® 4+ 2mima[Ag + 22 + mina[Ag + ng + mo + 2)?
+ mima[ng + my + 3]
and

EM;[R] > 2m4[0G + n2 + ma)® + 2mime[0g + 2]* + mana[dm + na + ma + 2]
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+ mima[ng +ma + 3}2
Proof. By using table values in definition of EM; index, we have

EM;[R] = 2mq[dg + nama + 2 — 2> + 2myma[dy + 1 + 3 — 2]
+minaldy + 1+ ng 4+ mo 4+ 3 — 2% + mima[ng +mo + 2 + 3 — 2]
= 2my[dg + no 4+ mao]? + 2mima[dy + 22 + minaldy + no + mo + 2)?
+ mima[ng + ma + 3]2.

EM;[R] < 2mqi[Ag + na + m2]2 +2mime[Apg + 2]2
+mina[Ag + ng + ma + 212 + myma[ng + ma + 3]2.

Similarly
EM1[§R] Z 2777,1[5@ -+ N9 -+ m2}2 -+ 2m1m2[5H -+ 2]2 -+ mlng[éH + ) —+ mo —+ 2]2
+ mlmg[ng + mo + 3}2.

O

3. Conclusion

In this work, we establish lower and upper bounds of My, Ms, GO4, F, SK;
and EM; of R graph.
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