Y32 £ 4R Acta Phys. Sin. Vol. 61, No. 15 (2012) 150509

FT A M B AL & 3 A5

fe FH

RNNAAN

G

(VUNIRZAAT R AREFTRT, R 610065)

(2012 4F 2 3 7 Hike®); 2012 4F 4 A 5 HUGEME SR

FE A ) 48 R B 211 Web2.0 B F AR, O A A% RAE X g At 19 28 SEAAC DA R A% G SBEAARAH LU A AR K 7% .
IR SO Yl e TR R A AT R 4% R AL R, P AT PR 4% P B U s B T a0 S5 . 7 L5 SRR W e
R {5 SRR I B 5 75 B2 4y BB (R 4508 |40 5 B — /> SR ) 12 (00 00 s 7 [ 0L 1340750 20 A1 1D 199 485 v 4
TR DU, B8 I 190 286 vh AN 25 HREIUAE S PRp M s S0 I PR A 23 A 5 V519 PR B R e R B A 0%, IR AN A5 AR
PRI BR i, 1X 5 Deffuant #% fll Hegselmann-Krause B[R], [, A SCE 0T TAAE R W AR TR FE AT 5

B0 5t T4 15 P55 .

KERIR): LRMIL, AT M4, AR AL RS 5, AT R AT

PACS: 05.10.—a

Ak, AL IIR AN A5 . B 125 AT A 5]
BT AT R R O, AR 3R ) A 2 ) 45 B Y v
Hirp i 52 LM JCBE A& Watts FI Strogatz $& Hi [117)N
TR 2 (R Bk WS B 7)1 5 Barabasi F1 Al-
bert $2 H [ 05 B W 45 70 (] Bk BA 450 780)[2:3),
Tohw BE W 26 25 K Az AEHEA IR 44 45 T E-R FHAL I
@ 14 gt iR,

5220 W 265 R A% 36 5)) 00 27 BRAR R A 0 B % M 4%
() B FE T In). HATIOR 2 09T AR 2l A%
PP BT BEAT 3 Ar, 10 H AT B IR . N
K2 AL YR R STR A5 18] A SIS A5y (6],
SCHR (71 W43 T Johs BE I 2% v A ik 22 1) 8 {1
h I A R (AL R SRR S A B AR
W FE A W 2 AU 7, P RS SR 4R
AT DLAH 4, DR B AL B 3l ) 25 ] UB AR il
M SIR #7891,

RN IS A i e e ST SR R 7R
Sznajd-Weron il Sznajd $2 tH f) Sznajd F 7Y 1101 &

45 “United we stand, divided we fall” (1] BAH. f
A NHERAFAE T W 238 i A it L, 7 SEAE AW
(i Qaapvivk e S =N LR RPN S SR N DAY 8
ALY AR AT P 408 S SR ORI PR U AL B B
) Deffuant £ (11 1 Hegselmann-Krause #5574 [12]
B RAEENTAE O A 1 2 IR RS ] b, HAH
R A ) B AR R

AL — T L 41 AT 90 2 (1) 0 R AT
BT B FUALAT 4 4% rh B U i B TE XS R AE.
D7 L2 R B rp o AL R IR 14 5 75 B 4y 38
PR IS5 18 T2 45 Gy — Ay o B P FROU A
[t A7 U A 35050 3 A TR 0 28 A 8 PR AR D0, AR E I
W 286 i AN A IURH S R A5 A I RRR 5500 A b5
YT R BE AN R TR B AT G, AN AR AT S R R
], iIX 5 Deffuant 1% % Fll Hegselmann-Krause 1574
AN A, AR SCE 5B TAE R R W AR
I AT 5 R X 5t T T 1) £ 52 1

2 AR M4

£ 25 PE M 4% Ik 45 (social networking services,

+ H K HRBFE RS (VS 60873246) b (5 5 22 AP rho0 %8 W (1) 1R

1 E-mail: huyong @scu.edu.cn

©2012 T EYEZFS Chinese Physical Society

http:/ /wulizb.iphy.ac.cn

150509-1



Y32 £ 4R Acta Phys. Sin. Vol. 61, No. 15 (2012) 150509

SNS)I31 44l Web 2.0 BRI 724, 4k . wiki
I N R T 2 05, X B A8 5
IR YR (T RN IR AL, — b R, AT B
PRI SNS B2 454122 M 3 (social network sites)
PR IRR & BRI AZ B IR S5, SNS W ubils 47K K Jig
Mg, M SR FacebookM 1 [F Py g AN (191,
P52 B K5 I P I k. 148 90 25 1F 128
J8 R W 24 T U SRR I T, HEAL T RL %
R TR, ZE . NBRICER AL R RE AT 9 45 48
. SNS 5w i A - Al N 2. H P AMEZE R
FE5238, R AE B 2 R A MG Rk,
J o P 44 LS 1 3 AN T 43 3 (g — s 43 1361,

FEAZ 2 Qb BIAREAE A T B e T A AR
B T 44T, [F)INF 75 ) A 99 28 B 1) 52 00— T
SLANAEEE P RES. H AR AL AS W 45 A9, K2
v 78 XoF Y 4% 5 R R S AR AR LR R I 9 7)) ot
FEAZ 109 24 v BELROUL S B9 S T AL O e K. el
AR BH I VE 5 EALAZ 2 T G, 784 R =
DL ATA PRI RE W0 7 55 A AR BRI, 2 i T4 AT 1 4%
(1) BELVS A% R A 5 A 1T I 1) K 2 AR A ) A
HAHEE A= XL

AT IE TN Hi BRI Py B 25 44 Ak 2 9l ()
AT an, G~ S8 H P B0y 4221,
FIH SNA Jrig OS] o SEHSFI8 B 10.8, 75 R AL
013, 1 AT 1 R, SIS

. W RN S A
10
10-1
X
Z —2
= 10 .
10-3 “.. ..:: .
10—4
10° 10! 10?
k

1 AR R 3 A

FE IR by FRATTHEIR T 12 D9 3t 6o AR T i
(1 AT VPR e (B I —AS P 5 O S A
FEAZ X 3 T B T 32 UV T A e R 1) VPR ).
ERE R, A 719 AN I F AR T 5770
VPR, LPIURAE B, AR B T LR

AL N ARFAE:

1) MBI IS 2 450 BRI RO R W ok ) 2
DA BT VEE, CATE B 1206 R 1 i

2) B RS A TAE L, XL
R PR T — AR 3R AR

3) W B 4 2 JL R AR AR (bR o) B
it SRR ) T N TR R BB AR, 1 R
SLARN, e AN B R B 1S TAE S A — 28R L,
JORE LG 2 MR, AN I 4y B AR AN G

4) A FEAE W R 5 WAL MR AR

5) W B2 PR A 26 A s R (B 2k A5 ik e )
), T H AR R, AT 5 1 1 AR i )

SN U sl T R R D S e O N [ R
TE 28 W 48 AL 35 7 =0, a0 v 14 25 42 (bulletin board
system, BBS) &, “ZernOnb” [14RF s A 7 BRLIS 1R A%
& 51k U BE AN TG,

0

3 ATHRMENN R rEEA

FATTAE P A% G A 2R v 1) J LA A R AT SRR
FEAZ W 28 RS 008, Dy IR (S &) AR SR
TR ) RPN RL(R ), 7306 N AN FITE

L FTE T BH BR EALHRBE ) BRI /L S
AR IR TR B AR SR RS R, A
TALFENY R ALY A BN DL P AL ety

T AR FRATTAE G R S W R )
FER N BT R O S — 1 SRR RO R AT
MU R A, O R SR T R R A AT R
7RO ST ) RS B2, —1 21 1 (3 SRAR ) SE
Bok o, Hop, X 8] [—1, —0.33] 700 5 Je vt
A X [A] (—0.33,0.33) Fon oz XA [0.33,17 1)
FIRSCFE, —IRAHR (WD — 447 £ B) v U6 AT

B ST TS B A AT W0 48 Kt AR R AR
B R FR W T T R %, T R B A AR
AREARAL R BT R 6 il L A 0 A
JE, BIAEANSZAR N E W1 D0 i 5 A 1) A
W 13580 J5E . A L RER Y 525 5O (1 5 5, R Bt
BLIE ST AT HR A, L2 W 48 v P A 0
(i 8vi S S & S b U 21 R M 3 20 62 1

150509-2



Y32 £ 4R Acta Phys. Sin. Vol. 61, No. 15 (2012) 150509

W A R R AT A R

FERFANIFZY, T 2571 s DO g [ BR 1501 R
LAAM BT A 4B A% 581 S, &8 R LU o) 0
BWER T AR S B, W R AN T3S
T, FELB IR 2) 17 A v SO

Li+S; 22 I+ 15, (1)

Forp, R wy R R4 1) 4R s A R B0 ) 75
JSE, RO A . R vy BB AZ HER A% A
R, BRI R @ B OB 5 32 A m . s RN
IRHBER, FoR Rl AERNIND, il T SHAN R
SR AR RIS v S RARER v #REELR
KO R AE 190 226 FR ISR A2 1 FRDRE . P P o0 2% 14 R Jek
PR, w; A v K WERH T 0 0§ 2 (e AE A%

JRINERER] S M 5 BIBER. B wiv; BRI
Fra B AR

2) WAL 1) I 1A, WHELUR 5
FUHDH T SO R -

Ti(t+1)=CoTy(t)+ Y. CuTu(t), ()

d(j,k)<D
|T;—Tk|<B
i<n<D

o, D AR IALE, d(j, k) < D o5 i k %
A MEEE /N T 5T D, RNZ4cTH B A% 7 2%
s DAL T, — Ty] < BRRTA G
Ak (PO R s g ZE AN IS EAE AR B (FES R B
L Deffuant #7% fl Hegselmann-Krause #5721 (1) &
15 DX TR B AT AR [ (R A FH 002 R 15 s TR A (R AT 3t
PRIAE—E e .

RECo,Ch, -, Cp RTINS AL ¢ IR
RUBRFEXS ¢ 4+ 1 I 2095 A 5 B R R R ()R e R
W R B Cy = 1/2,C, = 1/2D(1 < n <
D), (1) 2 atA H

1 1
Tit+ 1) =5 | Tt +5 > Tu®)]. O
d(j,k)<D
|TJ'(]*T)k|<B

BARIRSGxT D A RURELECT 1, 45 R
55 Ty (t) REAR-. Bemt, 35 fi iy 52 ) A bt
T T PR R T S, AN 32 FUAt DR 2R 1 R .

3) Wi i AERE AR, DUER s; 1B L,
BN R A

M TR A S TR (R A P T DA Y AR
SINT R JT ik, R s R RO A= 5

WGP RS .

4 TR G A
41 FREBIEST

AR 50U i A 488, 7 S AR A AR
AR AL AT 9 28 2 B B AR T U B3 s, 05, 54
U; %l] (% El/‘]ﬂ1uﬁ‘§7j/£7'7 u; = v; =0 LI&@J?)?E
Iy b3 i RN U B KD s ]
DA & 2B HE PR I 20 by 5 R A N 28 ) EAEL. A0 7
FGEAS B HAL R 24, WP Y w0, = 0.5,
s; = 0.005. T 500 A2 (X B FEE Ry 1b) 1
PRI LR, AR AU AL 5. AR I e A1y

N 0.9, RESCRFASFE. JUAR Y AR AN B, 4T S
A, AW RAE (1, 1] YR Y B LI A
N R N MED SN L2 R T DR AW

L) + S;(t) =2 L(t) + L;(t), 4
I;(t) =5 Ry(t). (5)

H s(t), i(t), r(t) RN BE R S8 T
B R BT B, S SHIN FIR R, @it
Ui BT DA BIAE AR s 2 BT s R0 G % i)
B BN TR AR R A O, 45 R 2 R,

1.0 P
0.8 d
S & I S(t)
So06 [ = i(t)
S - T(t)
;5 0.4
w
0.2
0.0 &l
0 20 40 60 80 100

t

K12 =R LR BT R ORI (W ) 224k

ML 2 BT LA Y, S0 R T s (t) TV ik
2 0, LW EAEAAT 28 HALRRI R, PT AN REAE
LIS 1) PR A0 G AR 1T U i (t) SEHE K I
/B, R T 0. 9 BRI, RO (Y A
FHE, M2 PRI Ik BT AR, AN EATHT

150509-3



Y32 £ 4R Acta Phys. Sin. Vol. 61, No. 15 (2012) 150509

M RRAHH S, I ELH P B A R R K %
Sl I RS ok, e VB v (¢) O TR I
EH PR3 1 PR KA #A, B fm s ) 1.

F1AZ M 4595 T Stanley Milgram 7F 1967 SEA17
(175 B8 oy B 190 ) R <dgr 2 Wk S A AR s RE
B NPT AT — /N FEZE N A 2 FmT DUE Y, B
K 42 TS R AE AL AT P 2 TP AL FR A, T
5 AN, AT LU B AN L XS 10
H2 1 53 AR AN sOEAT [RIFE B 07 5L, 45 H 1K 45
W 5 AR 6 AN, wf W IR B A5 R S N
SrEIN LT /A Ik, 75 B2 # B 7 BLig
AERE T 1 [RIFEE . BVEEIR W] ALE 6 IXUF AR
HREAEAT— A

4.2 MMAELBETDIESIME
Shy T A A U A, R A AR B BRI
ANEAT ST (N 42, WS HREE N 0.9) ISR, I8

R RO, 2R SCHE L T SE R SOR A BE Y R
JE B I 1] AR A A 0. BRIBRHIARTE D = 3.

g
%

. RO

i

\

Fi, o

K

0 20 40 60 80
t

Pl 3 00 U1 I P U R N ) P AR A (5T T
M AR N 0.9; ko = 42; D = 3)

P, Fh LA (R R AL B 5 X
Toft Y £ P9 B TR AN SR b 2 (1R B Bt A TR ROSUS
FUTIE, SRR Z A EANRESE I 1) T Or B R
BRI = s eV L ARVt E2 5 SN L N i M W
P S It 2 B B K . BN R T S U7 R T Bk
FEIR SEHE 5 SRk, FOOL w56 5 1 4 5 4530
T 1. Bt e L BRI 0, I HLSCRF il 2k i 4,
MW B3 i 0 v S7 LB 8 4 P W e A Ay 32
FE. AN PO 2571 i 5 JEAR AU R P 22 K TR

FEFIR, D JCvEBEA T 030, B ANAINIRES, T A
S I 52 B PR Ot 1Y

FeUE I, MR B, SERAT b K2 5L
X LR, AW S A SRR, A
S —FU I, P26 R LT AN W WA 5 Fe 75
W2 b T S BUBCORRE L <H W, I v 5
VR A REAL A, AT DUR BUZAE Y IAE 0.33 B, &
UL P T2 RO s L, AT DU LA KT
O T AT R RBEAE 0.33 XA SCRF AL
AT G AE SR, EARIX Y SO A, HE
XAl SR AL A AT BE I 2 AR Ab o AR AR
GAITEEE T

FEA G DL R, R R o 4 26w (1 53
KA, XS] LT EEAD. B 4 SRR R
JE ko Do 3 I, ZA0OU R 1A FR) Y A5 B I TR A
AL

&

s Al

= —— 137

X <R

=

5

i

EN

]A5 2‘0 25
t
B 4 RO UG I A R B 0 A A (U R

WSEREE N 0.9; kg = 3; D = 3)

MIEL 4 il LU, SCRFS T RO 0, &
XA RV BRI BN K, R iR g1y
N 0. FITAT ™ R IEAL Ay P L BRI R (T
R “BL G A ARAEAE B 2% AL 3k B SO0

HTRPIRZ. 2% e ot o ) §-Hh 7 1 H AR

YR R BE ko ORI, B 3 10 A7 2 5K,
1 4 R SR BL. BEE ko 98/, 18 3 [
DLBIT o LEBI B A k)N, 101 4 (R DB o B A3
BEOR. TR, FERERN A 1, BRATTHE H A A ol
oL & 2 B L. FEA AL RS HURE T,
WA m o (t) BEIRIINARE D 55U R ko 1972
Wk 5 fios.

150509-4



Y32 £ 4R Acta Phys. Sin. Vol. 61, No. 15 (2012) 150509

0.8

0.6

0.4

BAABALE me(t)

0.2

0.0 R

0 10 20 30 40 50 60 70
BIUH R ko

Bl 5 fERIREE D BOAFE R OUF, Fa i

o (t) B 5L ko 1AL

2 ko WEEA T E BN, me (t) BE D B8GR5
/N2 D HCHEA [ e AH, YR R ko AR/, YA
W R AR S DI AN AS R L, AR H SR
1% L BRHAL 3 25, DRI me (f) EERZ ko (5%
Wiy, PRLE i 4 SR E TS 2 D = 11, me(t)
S ko MG RF ARG, X2 DR A BN 15 R
BEJOU AR TSI 22 S0 R, YR R AR )

R NI N {0 A S BB e ST
2D > 1, B AR OW AR, #RE S
BUTIAS (b9 RO 2 L, AT A5 R 52 e R
AHIES. 2 ko KB AR AL 3R H 25 U, me(t)
ARG E AEFAME AT, A FRBE ko 221K

G TR TR S N ol U R S R S
S IR TR T AR ko ALK JE D,
HAZAEAEA W B 520, X 5 Deffuant £ 7
A1 Hegselmann-Krause 5% 8 [ £& 2 WL 5 40 A1 3 242
H B X TR R E AN ).

FEALAT 25, v E O 5 R (PR R 1y
8 EATHIAAAE R IR 745 BAE R 2% o i) A% 4
WL AT, 0 R B AT BOR I AR SR
T g,V T A A A (R
et R ALAZ 199 4 25 ) b 1) ey 32 2, A 1Y % o
(R P e J s e B s JO0 e 5 329K [RIIsE, AR 1
A LU Y, KFB 797 kU B AT BN R B, TR i
WAL T Z AL &, FLEEW T+ o0 A R, AT A0
AR AEATH 3] W 55 v TLAR S AT,

43 HibSH XM S EIBR A

I S22 52 2, ALHRMEA wiv; MM T 0 2]

FF 5 AR FERER. e PEHOIE AL SRR w0, KT
W RAE R s, n] DUEAE I 2% v P15 I g
Ao AR BY vy = w, v; = v, u Ao #AZHHL TR
2 v BTN R AE R 248 AT T 0 L ) s A%
M. 2 wo < 0.3 B, S Z RS LT3
SR, AT s e LU B R, (5 AT S SR /N
FH P TS REREAT 70 3 i A3 R v 18, A2 H B —Ff
ARG REIPEOL R, R4 5 =P B A7 A
S IX BRI A, W RS AR B > 0.8. &%
NN A5 T A RS E 25 I 5 B 10 B ) ot
Bt plo K 6 FontE B ANFMEREDL T, 1
BE wo (7846, o, wv > 0.3, B > 0.8.

100

80

60

CUNESinN

40

20

0.2 0.4 0.6 0.8 1.0
AR uv

6 FEEAEAIE B BWARMERTEOUT, shigin i o Bt
T2 wo 14k

A LA R B, AR A AMEAE SRR, st
I 1) g BEAR FEREAR wo IROSE TR, 6 BAR] A
PR ML wo A4 BN, st a) 0 o 2 Bl AL R
FHBR B IR0

5 4 i

BN SR 2% (LA AT R 25 £E ) S5 R
WEFOZIIRN, P28 G5 A0 55 AL B8 DR 5 20 ) 24 1T
FUIEIEI B FA . FE TR A 9 238 0 00 i A% i A
R — AN EIR R, &R R AN, 2%
FRFAE. WEFTHT H ARl A B 2405 B AL R L
e Emf S TIAN S5 005

AR ST H R T A A A 2% 45 Ay 1) 00 1 A i A
REGINT IR %, RO A R A2 By i
S U A A AT R AR B 07 B B
ZXAB I Ly S Ak AT W 2 Kt I S v S5 RIEARTT 4,
7R T LU R S, PR AR A R 4 O R

150509-5



Y32 £ 4R Acta Phys. Sin. Vol. 61, No. 15 (2012) 150509

A IR T RO RE S R iR DL [RIIR E,
RS IRIEK.

(1]
[2]
[3]
[4]
[51
[6]
[7]
[8]
[9]

ARSI TARAT B 12— 2D BRI 7 AL AC M 45

Hh SRR IR AL 3R AL, WO 4 S5 H 5 A 3R AT B e B, Bl
SBT3 2K AR IS 7).

Watts D J, Strogatz S H 1998 Nature 393 440

Barabasi A L, Albert R 1999 Science 286 509

Albert R, Barabasi A L 2002 Phys. Rev. Mod. 74 47

Erdos P, Renyi A 1959 Publ. Math. 6 290

Kermack W O, Mckendrick A G 1927 Proc. Roy. Soc. A 115 700
Kermack W O, Mckendrick A G 1932 Proc. Roy. oc. A 138 55
Pastor-Satorras R, Vespignani A 2001 Phys. Rev. Lett. 86 3200
Sudbury A J 1985 Appl. Prob. 22 443

Zhou J, Liu Z, Li B 2007 Phys. Lett. A 368 458

[10] Sznajd-Weron K, Sznajd J 2000 Int. J. Mod. Phys. C 11 1157
[11] Deffuant G, Amblard F, Weisbuch G, Faure T 2002 JASSS-The

Journal of Artificia 5 1

[12] Hegselmann R, Krause U 2002 JASSS-The Journal of Artificia 5 2

[13] Hu H B, Wang X F 2009 Phys. Lett. A 37 1105

[14] www.facebook.com

[15] www.renren.com

[16] http://blog.sina.com.cn/s/blog_67caal3b0100ip5x.html

[17] Zhang Y C, Liu Y, Zhang H F, Cheng H, Xiong F 2011 Acta Phys.
Sin. 60 050501 (in Chinese) [JK 2, Xz, sl U, Fefe, AEaE
2011 PyEEZESR 60 050501]

[18] Liu J 2004 An Introduction to Social Network Analysis (Beijing:
Social Sciences Academic Press) p116 (in Chinese) [XI % 2004 £t
LRI T8 LRt Rl SRR B R 5 116 10

[19] http://baike.baidu.com/view/200573.htm

[20] Sznajd W K 2005 Acta Phys. Polonica B 36 1001

150509-6



Y32 ¥ 4R  Acta Phys. Sin. Vol. 61, No. 15 (2012) 150509

Research on the dynamics of opinion spread based on
social network services*

Xiong Xi Hu Yong!

(Institute of Information Security, Sichuan University, Chengdu 610065, China )

(Received 7 February 2012; revised manuscript received 5 April 2012)

Abstract

Social network services and microblog are important application modes of Web2.0, in which opinion spread is quite different
from that in other cyber-media and in traditional media. In this paper, we present an opinion-spreading model based on online social
network services, to study the forms and features of the spread of public opinion in social network services. The simulation results
show that the model can fit the actual data from a social network site. The speed of information spread is consistent with the conclusion
of six degrees of separation theory. When an opinion with strong tendency spreads in a network in which intrinsic views obey uniform
distribution, the opposite view cannot exist in the stable network. In a stable network, view distribution is related to the degree of source
node and the depth of backtrack, but not related to confidence limit, which is different from Deffuant model and Hegselmann-Krause
model. Meanwhile, in this paper, we the also analyze the influence of the probability of spreading will, the probability of opinion
change and confidence limit on relaxation time. Finally, in the paper are shown two applications of the model: the spread of rumors

and the role of opinion leaders.

Keywords: complex networks, social networking services, dynamics of opinion spread, limitary trust
PACS: 05.10.—a
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