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The Sombor Index for Some Special Line Graphs and
Subdivision Graphs
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Abstract: Chemical graphs can be described by numbers (topological indices) , algebraic polynomials, or
matrices. These numbers and polynomials help predict many potential physical and chemical properties of
compounds, especially in demonstrating the structure of substances, which have important application
value. By taking the Sombor index as a carrier, based on the concepts of line graphs and subdivision
graphs, by analyzing the structures of different graphs, and using edge partition techniques and category
induction method, we studied the Sombor indices of special graphs such as the friendship graph, dutch
windmill graph, firecracker graph, banana tree graph, wheel graph, helm graph, gear graph, lollipop
graph, web graph, flower graph, and sunflower graph, and obtained general expressions of these indices.
The relationship between degree-based topological indices and the types of edges was further revealed.
The computational results of these specific graphs can provide a foundation for studying other more com-
plex graph families.
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HILR AN, W L(W,)#1S(W,) 1 Sombor #§

SO(L(W,))=10nv2 + 2n+/39 + 2061 +
6n+/5 +n/34,
SO(S(W,,))zn(s)ﬁJrSm)o

iEB W, AN ECR dn, FFLAL(W,) BRI
Fdn, W, ER1THERANEC, B3 H AR
MR, BERN AR BN ne ARG
L(W,) A KR One L(W,) R EE R 4 19 551
MR 0, BER S B SRR n, FER 6 1Y S
R, FER 3B ne ¥ L(W,) 304
SNE(d,,d,) BRI, Kb uwo &2 L(W,)—4
W, & L(W,) al LLAR B E(4,4), E(4,5),
E(5,6), E(6,6), E(6,3)ME(5,3)% 6 fiZsHfy
1, AR AN 9 R .

#9 LW,y Aol
Tab.9 Edge partition of L(W,)

SUTIOE<3 AL
E(4,4) n
E(4,5) 2n
E(5,6) 2n
E(6,6) n
E(6,3) 2n
E(5,3) n
B4,
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2 /deg(u)2+deg(v)2 =

weE(L(W,))

A+ 4 + 208+ 5 + 205+ 67 +
ny6*+ 6"+ 2nv 6"+ 3 +nv5+ 3 =
An N 242039420 V61 +6n2+6n 540/ 34=
10nV2 + 2139 4 2061 + 6075 +n/34,

SO(S(W,))= z deg(u)2+deg(v)2:

wEE(S(W,))

SO(L(W,))=

AT+ 22 +dn P2+ & + 32+ P =
n(9£+3dﬁ)o

2.10 FEEHZETIZH45 B/ Sombor i

PR FL e fefe e n, hAese e b a2
AR RO 1R SO 5T O MR, FL
N 10 firs .

K10 LRI FL
Fig. 10  Flower graph I/,

EIE 10 W L(FL)RS(FL)m5 A FL,
(LR R4l 53 &, W) L(FL) 1S (FL,) ) Sombor $§
SO(L(FL))=4nv13 + 201+ n* +
2nvnE+2n+5 +6nv2 +dnn -+ 2n+10 +
20220+ 2n 1+ n¥(n—1)V2 +
nin—1)(n+1)V2,
SO(S(FL,))=4n(vZ +2V5 + V147 ).

iEBR  FLWIANEON 4n, FTLAL(FL) IR/
Jdn, FLAER 2005080 n, BER 4 195094
oM n, BER 2n IO B ANEON 1o S 1B, L(FL,)
B IANECR 2n° + 60, L(FL,)HE R 4 55004
Bhn, FER 6 BN ECR 0, BER 2n B K
HFn, BER 2n 4 2 RN ECH no ¥ L(FL,) B350
SRE(d,,d,) KRR, Kb w2 L(FL)—5
o, X F L(FL) al VLS & E(4,6), E(4,2n),
E(4,2n+2), E(6,6), E(6,2n+2), E(2n,2n-+
2), E(2n,20) M E(2n+2,2n+ 2) & S Fp A AY

W, A ENER 10 Bz
F# 10 L(FL)Bm Ao
Tab. 10 Edge partition of L( FZ,)

A LA EL
E(4,6) 2n
E(4,2n) \
E(4,2n+2) N
E(6,6) N
E(6,2n+2) om
E(2n,2n+2) e
(n—1)
E(2n,2n)
2
E(2n+2,2n+2) n(n;n
M4,
SO(L(FL)= X |deg(u)’ +deg(v) =
)

wE€E(L(FL,)

A+ 6% +n Ja2+(2n)" +
n 4+ (2n+2) +nV6 4 62 +
on 6+ (2n+2)" +

712/(2n)2+(271+2)2+
n(n—1)
2
n(n—1)
2
InV13 +2nV1+n +2ndn>+2n+5 +
6nv2 +dnn*+ 2n+ 10 +
2n°en +2n+1 +
(n— V2 +nn—1(n+1)V2,
SO(S(Fl,))= 2 \/deg(u)erdeg(v)Z:
w€EE(S(FL,))
20N 2P+ 22+ dn 2+ 42+ 2n 20+ (20)" =
4n(x/§—|—2«/§+«/1—0—n2>0

(2n)" +(2n)" +

Jent2) +(2nt2) =

2.11 [6 HERE R 2 E #1404 B B Sombor 51

) H & K] SF,, e o 38 i n A4~ 05 5 6 1] 0 TS
OFMESR], S WA 11 i,

11 [ HZEE S/,
Fig. 11  Sunflower graph Sf;
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FIB 11 WL(SA)MS(SE) MRS R no B L(SA) BB RI N E(d,, d,) 258 B8, H
ZRIEIRngnA AL, W L (Sf,) 1S (S, ) BY Sombor 820K v & L(Sf) W — 4, XFF L(Sf,) n] LIS 3]

SO(L(Sf,))=4n"13 +n 16 + 9* + E(4,6), E(4,3n), E(4,3n+2), E(6,6),
E(6,3n+2), E(3n,3n), E(3n+2,3n+2),

nN 9+ 12n+ 20 + 6nv2 +
e wayll T eyl E(3n,3n+2), E(3n—1,3n+2), E(3n—1, 3n)
Jo?+ 120+ 40+n?( V180 + 120 + 4 X .
Zn /I & ”( & " FE(3n—1,37— 1) 11 fh2E R g0, &M
187+ 6n+5 + /187 — 60+ 1 )+ BA KN 11 R .
JEn(n—1) £ 11 L(SS,)Bms At
— 5 nt ), Tab.11 Edge partition of L(Sf,)
SO(S(Sf,,) ) 2T W%
E(4,6) 2n
—n(4(vVZ+2V5 )+ 52+ +V5 )., E(4,31) n
E(4,3n+2) n
IERE SY, AR Sn, FELLL(SS,) IR/ ciomy) .
Ry 5n, SEHEE R 1B SN ECh 7, BESR 2 10 5510 E(3n,3n) "(";1)
ANHCR 0, BT A0 259 HOR 0, BE R 30 0TI s s o) w1
BBl 1. ARSI, L(SE,) B0 A 5k 4 2) 2
9%+ 11n E(3n—1,3n+2) n’
— L(SE) R AR S E g n, BN E(3n—1,3n) n’
(n—1)
TN . E(3n—1,3n—1
6 10 1980 n, B K 3n B0 00K, T N : : 7
3n+ 209 5B n, BER 3n — 1A BN ECH iiS7
SOL(SEN= > Jdeg(u)' +deg(v) =202+ 6 +n 42+ (3n) +
weE(L(SS,))

n A+ 3n+2) +nV6i+ 62 +2n 62+ (3n+2) +

n2(/(3n)2+<3n+2)2 /B =1+ Gnt2) 3 — 1)+ (3n) )+

+”("2_1)( (3n)°+(3n)" + J(3n+2) +(3n+2)" + (3n1)2+(3n1)2):
UnV13 + 016+ 992 +n 9’ + 120+ 20 + 6072 + 20/ 9> + 120+ 40 +

nz( 187+ 12n+4 + /187 + 6n+5 + 18n2—6n+1>+W(9n+1),
SO(S(Sf,))= 2 deg(u)2+a’eg(v)2 _ R SC, FRE T a0 SE ] 0 26 &1 RN 41 43 BT ) Som-
wEE(S(S/,)) bor 8 8L i) — M LA . JE 2R A] LI X L [E T
2 4 H: R, B A1k TRy Gus
2n’\/m_’_4n«/m_’_2n 22+ (3n)° + IEI:J %%ﬂ\%ﬁ}z& ol # HAEIE 19 Sombor 45 £k

URROI
ny2°+(3n) +nd1'+2° = P—
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