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On the Inverse Sum Indeg Index of Graph Operations
ZHANG Minshao, MA Xiaoling

(School of Mathematics and System Sciences, Xinjiang University, Urumgqi Xinjiang 830017, China)

Abstract : Let G be a simple connected graph, the inverse sum indeg index of the graph G is defined as ISI(G) =
dydy
dy+dy?

u~v

graphs, such as join, Cartesian product, symmetric difference, lexicographic product and corona operation. Then

where d, is the degree of a vertex u in GG. In this paper, we first consider graph operations on any two

we obtain the bounds of the inverse sum indeg index of graphs after operations, and characterize the extremal
graphs.
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Hin=V(Q)| flm =|B(G)| 5 3F/REG BTUSEEFLE. do(v) Fm b TEEG FIER. BA(G) Fs(G)5
SIRE G R B R/ N X Ao e SO AR TE RIS, a8 T nT S SCiik[1].
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1 HE&EIE
TEXHRSY, FATTHE Seah Hh— e ME bR A EZ B8 X, XN ERAE TR AT IS 2o Hh ke 21 58 2 1R .
19724F Gutman Ml Trinajstic' 1 i ) T 25— ZagebtE AR FIZH —Zagebtihx, 35 L AM,(G) = . (d, +d,) =
S () Ma(G) = 3 (dudd). 5 X:Zageb A5 1 75 BRI, 321712 Bk 15-16)

<&@GF4WGmEmo»@=04®xEmgxE*hmwfwaeV@0%wwwwa€V“Mv@@a
GoWE A E(G)| =my, |E(Gs)| =m..

BIEHHET, 1I00: GV G,, EIG G, WEEZ YR G, R TERE R G, RIS, [RlAT
G G, FA . GIVGINTIESE NV (GLVG,) = V(G UV (Gy), NEEHE(GVG,) = E(GL)UE(Gs)H{uv|u e
V(G,),veV(G,)}.

WRILBUEEACN: Gy x Ga. Gy x GHITHSENV(Gy x Gy) = V(Gh) x V(Gy), NERE(G, x G,) =
{(uy,v1) (ug,v2)|us = uy Huyv, € B(Gy), BE v, = vy, Huyu, € B(Gy) .

B BEICN: Gy oGy, EH—1G, Fing G, BIFE U153, IF HG 5T FIG, S N5 DL T T
SRR TAS B B 1),

FHIFFICH: GL[Gs]. GiGoMITHAEE NV (GL[GL)) = V(GL) x V(Gs), ENE(GL[Ga)) = {(ur,v1) (uz, v)
luyuy € B(Gy), B uy = uy Huyv, € B(G,) Y08

RFRZZILH: G118 Ga. Gr@GIITREERNV (G @ G,) =V (Gy) x V(Gs), WHENE(Gr & Ga) = {(ur,01) (uz,v)
lurus € E(Gy) Bl vv, € E(G,), ([HPIE ANREFRINAAAE ). AR,

|E(G1®G,)| = E(G)|[V(G2)]* +E(Go)|[V(G1)]* =4 E(Gh) || B(G2)],

da,ea, (u,0) = V(G2)lde, (u) + [V (Gh)lda, (v) = 2dg, (w)da, (v).

2 % ig
BT, TR A2 3 0 IR 1 R B FE Y -
T 1 BG Efn, A, m, KRR, R KERA,, B/NERS, (i=1,2). B4

ml(Al +n2)2 m2(A2+n1)2 n1n2(A1 +n2)(A2+n1)
251 +2n2 252"‘277,1 51 +(52 +nq1+no

ISI(G,VG,) <

G5O Y HAUCEG, FIG, #O .

WERR BV (Gy) = {uy,tg, - sUn, }, V(Go) = {v1,00,+ ,vn, . FHEEEEE X, R £Gy Vv Gy I—A 1,
B2,
de, (W) +|V(Gs)], ueV(Gy);

dclvcg(u):{ dg,(w)+|V(Gy)|, ueV(Gy).

i

B dleG2 (U)dclng (U)
ISI(G1VGsy) = Z (dalvc2(u)+dG1vG2(v)

uwveE(G1VG2)

(dery () + 1) (ds, (0) + 1) (desy () + 1) (desy (0) 4 11)
2 Cotirmrde ot 2 (oo rm +dor(o)n: )

uwveE(G1) uwveE(G2)

+ Z ((dcl (u)+n2)(dG2(v)+n1)>

dg, (u) +ns+dg, (v)+n,

ueV (G1),veV(G2)

(A} +mny)? (Ay+n,y)? (A +n5)(Ay+mny)
< 2 Gt 2 Gogmme)t 2 s
wEE(G1) 1 2 wweE(Ga) 2 1 wEV(G1)weV (Ga) 1 252 1

(A1 +ny)? (Az+nq)? (A1 +n2)(As+m)
=m +m +nn .
! 261 +27’l2 2 252 +2n1 e 51 —+nq +52 “+n,

%%ﬁil%ﬁﬁ%ﬁ?ﬁ%ﬁ €Gy, veG,, d01 (U) =0, =0, d02 (U) =A, =10y, R [EIGH ;FHIEGQ %BIEIL:J__EJQU@
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B 2 WG, BAn, DR, m R R, RS/ NEBIAA,, 6 Hhi=1,2. R4

(A1 +A,)?

ISI(G1XG2)_m

(n1m2 +n2m1).

SN Y BACE G, MG, HEENA.
WERR RV (GY) = {ur, s, -+ s, }, V(G2) = {01,000, b ARIEPIAEIE R LB B E X, nT LR34
B R A SR, R

dGl X Go (U, U) = dGl (u) +dG2 (v)

I,

ISI(G1XG2): Z [ dGleg(uhUl)dGleg(u2aU2) ]

(u1,v1)(u2,v2)EE(G1 XG2),(u1,v1)#(uz,v2) dGl xG2 (ul’vl) + dGl X G2 (UQ’ UQ)

_ Z dGleg(ulavl)dGleQ(uI;UQ)

d U,V d Uy, V
(u1,v1)(u1,v2)EE(G1XG2),v1v2€E(G2) G1><G2( 15 1)+ G1><G2( 15 2)

n Z dG1 X Go (uhvl)dGlez (u27vl)

dG1 X Go (u17v1)+dG1 X Go (U/27v1)

(u1,v1)(u2,v1)EE(G1XG2),u1uz€E(G1)

(dG1 (U1> +dG2 (Ul))(dcl (u1> + dGz (v2)>
Z Z dGl (u1)+dG2 (Ul)+dG1 (u1)+d02 (UQ)

u1 €V (G1)viva €E(G2)

(des, (1) + sy (01)) (A, (12) + sy (1))
2 2 g e T da (o) e (un) e (0r)

v1 EV(Ga)uius€E(Gy)

(81 +4,)° (A +Ay)?
s=m Z [7]4-7@ Z [7}
v1v2 €EE(G2) 251+262 uiug €E(Gy) 261"‘262
o BirAy (A48,
=nyma( 56, 190, ) +nomy ( 25125, )
A+ A)?
:ﬁ(mmz+n2ml).

FS AL M HA S dg, (uy) = dg, (ug) = Ay = 01, da, (v1) = dg, (v2) = Ay = 0y, X Fu; € Gy, v; € Gy, BI: EG, il
KIG, #l .
EHE 3 %G, = (V(G1),E(Gh)), Go = (V(G1), E(Go) ) NTFHE], KXt Ti=1,2, G|V(G))| =n,, |E(G;)| =ms,
HAR R NEIA A, 6, IA
mi(A1+n5)%  mony (Ay+1)2 (AL +n5)(Ay+1)nyn,
26, +2n, 20, +2 01 +0,4+n+1 ’

SN BACK G, MG, H2ENA.

MERR ARFEI IR LI A I E X, BV (G10G,) = V(G UL, V;(Gy), HINEERT 43R =41, Bl: E(G,0G,) =
E,UE,UE;, Hrp

ISI(Gl OGQ) S

B, ={ele€ E(G,)};

E,={elec E(Gy)};

By ={e=wv;lu; € V(Gy),v; € Vi(Ga)}.
XFF i€ V(G 0Gy), su MR

dg, (u) +na, BueV(G,);

de,oc, (1) :{ de,(w)+1, HuecV(G,).
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ENAnpYeEE
° _ dG10G2 (u)dG1OG2 ('U)
ISI(Gl GQ) eeEgoGQ)(dGloGQ(u)+dG10G2(U))
— Z dG1 +n2 (dGl( )+n2))+n Z((dGQ(u)+1)(dG2(U)+1))

dg, (u)+ns+dg, (v) +ns dg,(u)+1+dg,(v)+1

ecEq ecEo

)
(dg, (u) +1n2)(dg, (v) +1)
+Z dGl +n2+dG2( ) )

Z Bt na)” nlz(w)_i_z((Al—f—nz)(Ari-l))

ecE3

251+2n 262+2 51+(52+n2+1
o (Al +n2)2 (A2+1)2 (Al +TL2)(A2+1)
! 251+2n2 v 2(52+2 1 61+62+n2+1 '

%ﬁmﬁﬁﬂ‘l%dcl (U) = dG1 (U) = Al = 517 dG2 (U) = ng( ) = A2 = 52, LXU\EEU%EIGH %nlzle %IS%J—_EDUJ@
T 4 XfFi= 1,2, WG, = (V(Gi)yE(Gi))ﬂ‘jﬁ$[§l7 /\EP|V D =mni, |[E(G;)| =m,, 'fﬂlﬂ]ﬂgﬂaij(E%Am i
/NI, WA

ny
277/261 + 262

2

n
+ m('ﬂéMg(Gl) +n2A2M1(G1) +A§m1)

SFS RO HACHG, TG, # & EN .
TIEEH &GH E{/J]ﬁ 'ﬁ%j’fﬂ/( 1) = {U17U2,"' 7Un1},G2 E@Tﬁlﬁﬁv(G” = {Uh’Uz,"' ,’Un2}~ *ETE%¢@$Q$
FUE SC, AR s SRR 2 A h i s B2, B

ISI(Gl[GQ])S (ngA?mg+n2A1M1(G2)+M2(G2))

da, 1651 (4,0) =n2dg, (u) +da, (v).
A1t

de el ](U17U1)dc el ](U2702)
ISI(G,|Gs]) = 2 2
( 1[ 2]) Z (dcl[G2](u1’vl)+dG1[G2](u27U2)

(u1,v1)(u2,v2)EE(G1[G2]),(u1,v1)#(uz,v2)
dG1[G2] (ulvvl)dGﬂGz] (ulvv2)
dGl [G2] (ul?vl) +dG1[G2] (ulva)

(u1,v1)(u1,v2)EE(G1[G2])
dG1[Gz] (uhvl)dGﬂGz] (u2>v2)

dGl[GQ] (ulvvl) +dG1[Gz] (u2av2)

+
(u1,v1)(u2,v2) EE(G1[G2])
Z Z (n2dg, (w1) +da, (v1))(n2dg, (u1) +dg, (Uz)))
Nada, (U1) +de, (v1) +n2de, (uy) +da, (v2)

u1 €V (G1) viva €E(G2)

(nade, (u1) +da, (V1)) (n2de, (U2) +de, (v2))
i Z Z Z nsz1 (u1) +da, (v1) +12de, (us) +da, (v2) )

uruz2 EE(G1) v1 EV(G2) v2€V(G2)

—n (n2dg, (u1) +dg, (v1)) (n2dg, (u1) + dg, (v2))
T 2 oo ) o (1) + o () do 02
(

v1v2€E(G2)

2 (nodg, (u1) +da, (11))(n2dg, (us) +dg, (v2))
+n2 Z n2dG1 (ul)+dG2(U1)+n2dG1 (u2)+dG2<v2) )

uiug €E(G1)

(A1 +dg, (v1))(n2A +dg, (v2))
<mo Y, 2120, + 20, )

viva €EE(G2)

) (n2dg, (u1) +Asz) (nedg, (u2) +As)
+n2 Z ( 2n2(51+252 )

uru €E(G1)
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ny

= a0, 190, > AT+ 124 (de, (1) + day (v2)) +de, (v1)de, (v2)]

viv2€E(G2)
n3 9 2
T o5 195, pY; Z [nyde, (u1)de, (uz) +1280(dg, (u1) +da, (us)) +Aj]
27 2u1“2€E(Gl>
ny 242 ng
:m(n2A1m2+n2A1M1(G2)+M2(G2))+7(

o0, 4 25, " Ma(Gh) + e fa My (Gh) 4 Agrma).

RS Y HAN M de, (ur) = dg, (us) = Ay = 6y, da, (v1) = de, (v2) = Ay = 65, X TFu; € V(G,) I Hu, € V(G,).
I, WG, FIEG, #R2IEN .

T 5 %G, = (V(G,), E(G,)) BRIEL, 3 Ti=1,2. B|V(G)| = ni, |E(G)| =m,, HIRKREERA,, Fe/MNE
;. A4

A +n,Ay —26,6,)?
< (n? 2, (124 182 102)"
ISI(G1®Gy) < (ngmy+nimy 4m1m2)2<n251 a0y — 2802

SO HAUCK G, FIG, #B 2 EE.

MERR RV (Gh) = {ur,us, -+ ytn, b, VI(Ga) = {100, 00, }. R FRZE BRI E L, R R (u,0) e V(G &
G,), BlTH de, oo, (u,v) =nada, (v) +nide, (v) —2dg, (u)dg, (v).

A1

ISI(Gl EBGZ): Z (dG1®G2(ul’vl))<dcl®02(u2av2))

(u1,v1)(u2,v2)EE(G1©G2) dGl@GZ (ul ’ Ul) T dcl@cz (u271}2)

Z Z Z (day a6, (U1,01)) (da, 06, (U2, v2))

d Uy, V d Ug, UV
01 EV(G2) v2 €V (G2) uiuz €E(G1) reas (U1, 01) +day e, (U2, 02)

dcl@c2 Uy,V1 dcle;c;z Uz, Vs
YD 3 ( (u1,01))( (uz,02))

Uy, V d Ug, U
w1 EV(G1) us €V (G1) viv2 € E(Ga) daye6, (11, 01) +da,ea, (U2, 0)

(
dcl@c2 Uy, V1 dcl@cz Uz, V2
S T ( ( )))( (uz2,v2))

d U d U, Vo)
wrusCB(Cy) vivs EB(C2) Grea, (U1, v1) Hda, e, (U2, v2)

1;E:J:E{dGl@G2 (u’ U) = n2dG1 (U’) + nldGQ (U) - 2dG1 (u)dG2 (’U)’ IJ_I‘IJ

(day@6, (u1,v1))(day o6, (U2, v2))

dayoa, (U1,01) +da, a6, (U2, v2)
_ [nede, (u1) +idg, (v1) —
B Nada, (U1) +nida, (v1) —
< (naAy+n1A; —26,5,)2
T 2(nedy + 10y — 28, A,)

A 5L 153

2dg, (u1)de, (v1)][n2dg, (u2) +nida, (v2) — 2dg, (uz)de, (v2)]
2dg, (u1)dg, (V1) +12de, (uz) +n1dg, (V2) — 2dg, (us)dg, (v2)

A +n Ay —26,0 )2 (ngAl +n1A2—25152)2

IST <2 (n2 1 182 102 2 4
SHG @G smama s S oA Ay T2 (0, T s DA D,) M
(ngAl +TL1A2_26162)2
2(7’1251 +n16272A1A2).
ﬁﬁﬁﬁzﬂ’ﬁl, %%ﬁij%ﬁ{l%x*%ul S V(G1), v; € V(G2)7 dG1 (U1)
Ao =0y, BIl: G, FIEIG, #EE .
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