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Mrad A b B AR, BRI & 28 B o R R BB R MR A 0 2% 7 T A B i s U, SO
PhE T JLEEME R B SR Sombor $8 45 , JF15 HAH K &518

Sombor $§ 775 5 1 4 T ek B HAT B4 A 36 R, AR 40 P 2 F 5 1) P61 A 8 /) AR o P A ST 38 o L8 — 2 A Tt
SUBD BAE L TR TR R AR A ) BT 2 T B A5 0, 45 0 0T 1 L AR i R 43, B S S A D Y
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EX A" HRRBLBE G H AR BE & X V(GOH) = V(G) x V(H), #T05 (u,, v,) 505
(uz,vz)ﬂ‘ﬁé\ﬁglﬂﬁlgl u, =u, Hv,v, e E(H)&v, =v, Huu, e E(G) (F 1),

EX 2" HA G HIEPIA R, 2 LN V(6XxH)=V(6) % V(H), # TS (u,,0,) 5 T
(100, ) FHAE 24 HAN S w,u, € E(G)Hovw, e E(H) (K2).

FEX 3 G G H R R, E XA V(GXH)=V(G)x V(H), £ A5 (u,0,) 5 T
(10,0, ) FHEB S HAN S w0, € E(G), Hov, € E(H), 8w, = u, Ho,v, € E(H)50, = v, Huu, e E(G) (E3),
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e
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E1 Z£BEKS5HPHERRRKLIP,

3 2B K,5%PHBERKXP,

EXAT W, =C,_ +o, P C, TR I - TAIE L, B G =W, 50 R, HAb TS KK
PR N vy 05000,5 € = 0,050 = 2,3,0n5e’, = v, 00 = 2,3,..n — Lse', = v,0,(K4),

EXE" WELF, =P, +ov, W P, FRA 0 - TREIH 0, A— DRSS, B G = F,icBOH
v, HAB TS AHIRAR S F 0),05,00,5 €, = 0,000 = 2.3,..n5e’, = v, 0 = 23,0 — 1.

EXN6 WHE:L,, FrH—b+ 1P,  EEEFr 2K K, EES),
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ENT RN, ZrE 0 + LB P, . S« C, (K 6).
EX8 FLAKE AR abr B C,, b C, fl—1b + 1P, (b= 1), AR X8 C,
fic @t p,, w8, D, FRET),

E4 #HEW,

- —o—o
Ph+l

E5 R#ZEN,,

P

b+l

E7 #$#ED,,.

1 B BEE.2ENER/RRE Somborigtr

ABRDHEAFE PR S P R B Z EAE R R B Sombor $6 45 , JE45 8 DI A8 AR 1A
EE1 K G =P,OW, 1 Sombor fgtnH
SO(G)=(11mn - 9n - 20m + 14)V/2 + 2/2m* + 2m + 1
+(n=2)(m-1DVm* +2m+26 +2(m - 1)Va4l +2(m - )/m> + 16

ERA o(G)=mn il e(G)=3mn —m - 2n. Wl GHI/NES, = 4, e KE Ay =m + 1, K GH 2 50#ERH
RRESRSmES (0 -2)(m - 1)%&52‘ BRRE RS SR (20 = 5)(m - 1) ANELS E A, 2(m - 1)
%‘LLT%E& INEERAIS R, 2(m — 1) SRR/ D E S, 2(m - ) RS/ DNE S S mE S (0 - 3) 5%

B R A lﬁt‘*“ﬁ%thlzl G 11 Sombor F8 5 . A PR «

S0G) =2 [(Av)) +m +(n=2)(m=1) [(A0,)) +5 + (20 -5)(m-1)J/5+5

2

+2(m - 1) (8(;( ))2 +5 +2(m - 1)/(5G(vi))2 + (5,;(%)) +2(m-1) (50(7}:'))2 +m’

(n - 3)/ (”j))2
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=2Jm+ 1) +m+(n-2)m-1)J(m+1)+5 +2n-5)(m- 1)/ +5
R2m -V +5+2m-D/E+ 2 +2(m- DV +m> +(n=-3)J(m+ 1) +(m+1)
=22+ 2m+1 +(n=2)(m-1)Jm> +2m +26 +5(2n - 5)(m - 1)V/2 +2(m - 1)/41
8(m-1DV2+2(m-1D)J16+m’ +(n-3)(m + 1)J2
=(11mn — 9n - 20m + 14)«/5 +2V2m* +2m+ 1 +(n—=2)(m - 1)ym*+ 2m + 26
+2(m - )Val +2(m - 1)/m? + 16
EE2 K G =p,OF, 1 Sombor f845 K
SO(G)=(11mn - 26n — 20m + 26)V/2 + 2/2m> + 2m + 1 + 2(n = 2)Jm? + 2m + 17 + 4/ m> + 9
+2(m +n=5)Val +2(m = 3)J16 + m* + (mn - 3n = 2m + 6)/m> + 2m + 26 + 40
IEBR o(G) = mnHl e(G)=3mn —m - 3n. B GWE/NES, =3, T KE A, =m+ 1, K GH 2 KN
SR A5 m AT, 2 (n - 2) AR A5 4T 8, (n — 3) AL TE R 20, 8 43 e e R/ INE 5 R
A A G RINE SR m BE R, 2 (m + n = ) AHTEHEA 1,2 (m + n = 5) AR BE 4 T 215 5 08
(2mn = 5m — Tn + 17) 5N ESLES S ,2(m - 3) RNIEEm S AR S (mn — 3n — 2m + 6) SRl
R S5 J8 5, TR G REAS H 18] G 1Y Sombor 485
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S0(6)=(n-1)J(n+m=-2)+(m+2) +(m-1)J(n+m-2)+(n+2)
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HERA  o(G) = mn Ml e(G) = 4mn - 2n — 2m. HRIRBE G HR/NES, =6, T KE A, =m+n-2,X
BEA (n - 1) FNEEEKRE SRS (m + 2) A (n - 1) FHERERESS (0 + 2)E8,(n - 1)(m - 1)
FNEREBNERS (m + 2)E R (n - 1)(m - 1) FBERE/PNELT (0 + 2) A 2(0 - D(m - 1) 5%
NN R (n = D) ARNEE (m + 2) BT, (m - D) ARHESE (0 + 2) AL BIAE TH RRBE G
[ Sombor FE AR YK IA L

EE4 K G =w,OF, 1 Sombor it N
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Hn=1DJ(m+n-2)+(m+2) +(14mn - 34n - 1m +22)V2 + 2(n - 1)

(Vn®+2n+26+ m2+4m+29+«/61)+(n—1)(m—3)( m2+4m+40+,n2+4n+40)

HERR o(G) = mn Fll e(G)—4mrL—3n—2m B GHR/INES, =5, I KE A, =m+n -2, XHEHEA25
R REE TS (n + DS (m - 3) KN EE R RS E (0 + 2) A, (n - 1) FRDERERKESS
(m + 2) 5 ,(2n — 2) Sl e/ NE &, (2n — 2) SRINE R/ NE 55 6 8 45, (2n — 2) SRl i f /N 5,
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(2n - 6) %8 TﬁSE"jﬁ'ﬁ(m+2)E'jj\,(mn—3m—3n+9)n~3_!E%(m+2)E'J—'i'?6E'5\,4a~J_1_%
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1

> —n(n - 1) FFNEE/NE S W RRBE Gy

RINER(n + V) n iR/ NE S S (n + 1) E
Sombor f8¥1 K

SO(G) = %n(Zna2 +a’ - 6a’ +n*a+ bn® - 6an + 2bn — 2n + 10a + b - 8)«/5

+(na—a)/2(n+a)2—6(n+a)+5+nf 20 +2na +a* - 2a+2 +nv2nt+2n+1

EE7 K G=D,, K, 1 Sombor ¥&¥5 K
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SO(G)=%n(n2a+nzb+n2c—n2+2na+2nb+2nc— 10n+a+b+c- 13)«/§+6n«/2n2+6n+5
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SO(G x H) =nk’SO(H)
HWERR &V (G)= { Wiy, = * -,u,l},V(H) = {1)1412, .- -,vm},E(G) = {u,-ujll <1, < n},E(H) = {vixv,ll <s,l < m},

M v(exH)={uvll <i<nl<s

N

m}, E(GxH)= {(u,»vs)(ujv,)ll <i,j<nl <sl< m}, P dc(u,») =k,
dGX,,(uivs):dc(ui)dﬂ(vx)=de(US)./%el =(uiv,)( )EE( H),Db Jﬁez—( )(uivl)eE(GXH),EEkaEf
Hje(GXH):Ze(G)e(H),j-JFE_dGX” uv = ('x[l( ) (><[l )_d('xu(u'v) LA

SO(Gx H) = 2 Jdea(u) + dey? (o) = 225 S [a,7(0) + d,(0) = nkS0(H)
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EIE10 (1)SO(K,OP,)=2nv2n* +2n + 1 + %mn3 + mn® + %mn —4n* - 2|V 2;

(2)S0 K"DC,") = %nm(m + 1)(n + 1)«/5;

(4)S0(K, % C,)=nm(m = 2)(n - 1)V2;

n

(

(3)SO(K, x P,) = (2n® = 4n> + 2n) /5 + (2n°m — 4n’m — 6n° + 120> + 2nm — 6n)v/2 ,(m > 2);
(
(

(5)S0 K”@Pm) =2n°/ 130" — 10n + 2 + %rfm -3n’m - 100’ + 4n” + %nm «/E,(m >2);
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(6)SO(K,X )=%nm(3n— 1)°V2;

(
(7)SO(P, x P,) =417 + (8m + 8n — 48)/5 + (8mn — 24m — 24n + 80)2,(m.n > 2);
(8)S0(C, x C,) = 8mn/2;
(9)S0(C, x P,) =85 + (8nm - 12n) V2 ,(m > 2);

(10)SO(P,XIP,) = (32mn — 78m — 78n + 200) /2 + 834 + 4/53 + (6m + 6n - 32)/89 ,(m.n > 2);
(1D)so(c,KcC,) = 32mn/2;
(12)S0(C,KP,) = (32mn - 78n) /2 + 6n/89.
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JIERA (l)ﬁ,ﬁ.}ﬁv([(nljpm)z mn e(K"DPm) = —mn +% mn — n, i F/RFE R K, P, E"J%/J\Eakﬂp =n,
B I Ay =0+ LI B AT f - n 30 NI L 2n 2 3 i B RN B 55 R K

émn +%mn-n o | Gt A AR EI I K, CIP, 0 Sombor 4647 R 1525

(2) th SR AT AT 2518 G BEY & — TEUEEL U G B9 Sombor 3545 3 S0(G) = j’g,mﬁ,mﬂcm%e

\S)

A mn B (n + 1) -1EWE L BRSO (K, OC,) = %nm(m +1)(n+1)V2;
HENK, x P, AFAEI0BRME K, S n I n — 1-1EE, R E A
SO(K, x P,) = nkSO(H) = n(n - )[24/5 + 2(m - 3)/2 |
= (20’ - 4n> + 2n)V/5 + (2n°m - 4n’m — 60’ + 120 + 2nm - 6n)V/2,(m > 2);
(HHBKEK, x C, B— D man B (2n - 2) - EEWE,FFLLSO(K, x C,) = nm(m - 2)(n - 1)V2;
(5)v(K,XP,)=mn il e(K,XP,)= %mn -n —%mn SRARE K XP, (e /N 8,y = 20 — 1, e R JE

A sy =30 = 1LZEA n* - n 50 B/ NE AL 20 Sl i e/ N AR ﬁFjErlji, mn ISR

2
SR E R S, R LB 2 E K, XP, 1Y Sombor 8 AR #3555
(6)5RFHE K, XC, JE— A mn W) (3n — 1) - IEME, BT LR 258 5wl e 15

SO(K,XC,) *nm(3n -1)°V2

(7)o(P,xP,)=mn fle(P,xP,)=2(m-1)(n-1), HBE P, xP, M /NES, ., =1, it K&
Dy = 4 Z B 4 5505 B/ INE S S R A 4 50 82 2 FE A, (4m + dn - 24) 55 45 2 2 SRR
KEEF(2mn — 6m — 6n + 18) 55N IR &, IKREI B P, x P, 1) Sombor F8hRRIA

(B)H M C, x C, FHFEa B0 5%&M, C, E2-ENE, Wt EHZR A So(c, x ¢,)=nkS0(C,) =
n22m~/2 = 8mn/2;

(DHE K C, xP, FFHEHI0MEM, C, JE2-E W E, WL E I A so(C, x P,) = nk*’SO(P,) =
nzz[zﬁ +2(m - 3)&} = 8ny/5 + (8am — 12n)V/2;

(10)o(P,XKP,) = mnflle( P, P, ) = 4mn - 3m — 3n + 2, ¥FVE P XP, BHE/INES, p = 3KIEA 0, =8,
B 8 4 10130 iz de /N BE ASURT S B A, 4 550 i e B /N B A %mjtf“ﬁ (2m+2n—8)/d‘1_l_j%5r‘5
(6m + 6n — 32) 551 5 5 B MR KJE 5, (4dmn — 11m — 11n + 30) 55 10 2 42 5 RO 5, IR L fie 45 21 &
P XIP, 1Y) Sombor f8Fr R A ;

(1D 3AUE C,KC, A mn B 8—TE M, BF 515 50(C,KC, ) = 758 = 2mn /25
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(12) v(C,XP,) = mn Fl e(C XP, ) = 4mn - 3n, 5B FRE C,XP, E/‘J%/J\F“FS(,W =5, KE Acgp =8, %
B 2n 25303 B /N A, on S5 B i/ DN S SRR B A, (dmn — 1ln) 503 R R B A, R L REAS- 3
K C XP, %) Sombor f8 #r ik 2K,
EE1 kK cEHEEMIEFEFLKE,.c=6, UG, UG, U---UG,, WA
S0(G) > 250(0

R XHG.6,.6, -6, 2RIGHTFREL,BIG=6, UG, UG, U---UG,,iXxHE (;.(1 <i< n)é/gi_%
E(G)# ®,E(GC)=E(G)+E(G,)+E(G)+---+E(G,), X F G(1 <i<n)THEE—SveV(G), &
veV(G),B\?Hdc(v)zd,;}(v),%iﬁe=uveE(Gi),LlZ\ﬁeEE(G),Z'T:G['?E/'\% /\]ﬁljj\ﬂﬁg J(w)/NT G
$1§Tﬁ‘lﬁﬂﬁﬁid((u),ﬂﬂd((u)>d((u),UllJ dcz(”)+d(;2(u)> d(;,z(”)*'daz(u)’y‘jE( )g ( )E?U‘

SO(G)>SO(G,), XIHNE(G)=E(G,)+E(G,)+ E(G,) +---+E(G,), L SO(G) > iso(c

IR WE GRE H 2 n AR LR, WA
SO(GXH)> S0(G x H) + SO(GLIH)
iE BH K GXH=(6GxH)U(GOH), i Lh E(GKXH)=E(Gx H)+ E(GOH), i =& # 11 7] 15
O(GXH)> S0(G x H)+ SO(GLIH).
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Sombor Index of Several Kinds of Product Graphs
ALIMIRE - Tuerhong, MAITUROUZI-Maisidike*, LIU Zhao-zhi
(School of Mathematical Sciences, Xinjiang Normal University , Urumgqi , Xinjiang ,830017 , China)

Abstract: Sombor index is a new topological index based on vertex degree introduced by Gutman in Chemical
Graph Theory. In this paper, Sombor indices of cartesian products of path P, with fan graph F', and wheel graph W,
wheel graph W, with fan graph F, and wheel graph W, fan graph F, with fan graph F, , and lollipop graph N_,,
barbell graph D,,, and kite graph L,, with complete graph K, are discussed, Sombor indices of Direct products,
Cartesian products and Strong products of complete graph, path and cycleare are also studied and the exact index
values and some relations of sombor indices about product graph are obtained.

Keywords: Sombor index ; Cartesian product; Direct product; Strong product
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Bayes Estimation of the Shape Parameter of Pareto Distribution
under the Gradually Increasing of Type Il Truncation
ZHAO Meng-ru,ZHOU Ju-ling*
(School of Mathematical Sciences , Xinjiang Normal University , Urumqi , Xinjiang ,830017 , China)

Abstract: Based on gradually increasing type Il truncated samples. Firstly, obtain the maximum likelihood
estimation of the Pareto distribution shape parameter, considering the two loss functions and the two prior distributions
of shape parameters, four Bayes estimation of the distribution shape parameter is concluded. It is found from
the numerical simulation results that the mean square error of the four Bayes estimates is less than the maxi-
mum likelihood estimate. Among them, when the loss function is a quadratic loss function and the prior distribution
of the shape parameter is a conjugate prior distribution, the mean square error of the Bayes estimate is smaller,
and the estimation effect is more ideal, and the example analysis is consistent with the numerical simulation re-
sults. Secondly, under the quadratic loss function, the conjugate prior distribution is selected for the prior distribu-
tion of the shape parameters, and the multi-layer Bayes estimation and E-Bayes estimation of the shape parameters
of the Pareto distribution are given.

Keywords: Gradually increasing of type Il truncation; Pareto distribution; Quadratic loss; Q—symmetric

entropy loss ; Bayes estimates



