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1 Ú ó

Cc5, E,�ä�ÿÀ(�!ÄåÆ1�Ú
å
<��4�'5. 3JÑ�¯õ�ä�.¥,

Ù¥�É'5�Ã¦´ Watts Ú Strogatz JÑ��
­.�ä�. ({¡ WS �.)[1] � Barabasi Ú Al-

bert JÑ�ÃIÝ�ä�. ({¡ BA �.)[2,3].

ÃIÝ�ä(���35�.ª(
 E-R �Å�
ä [4] Ú£���.

E,�ä�DÂÄåÆnØÓ�´E,�ä
�­�ïÄ��. 8c��õïÄó�Ì�¦^D
/¾�.?1©Û, 
8cïÄ���.!A^�
�2��D/¾�.´ SIR �. [5] Ú SIS �. [6].

©z [7] ¥�Ñ
ÃIÝ�ä¥D/VÇ�K�
�"�­�(Ø. zØ�DÂL§�D/¾�D
ÂL§kÃõ�q�/�, 'XG�3,
^�e
�±�p=�, Ï
zØDÂÄåÆ��±w�Ñ
l SIR �. [8,9].

z Ø * : Ä å Æ 
 u F ~ ) ¹ ¥ � û ü.

Sznajd-Weron Ú Sznajd JÑ� Sznajd �. [10], Û

¹X “United we stand, divided we fall” �g�. ¤
k<Ñ�3u�ä��:þ, I�3ü�*:¥
�ÑÀJ. ?¿ü����<±k�Ó*:�, Ò
�±!`¦���Øæ��Ó�*:. ��Ñy
� Deffuant �. [11] Ú Hegselmann-Krause �. [12]

ò*:�ïá3 0 Ú 1 �m�ëYºÝþ, äk�
°[�þzA:.

�©JÑ�«Äu3����ä�*:DÂ
�., ïÄ���ä¥zØ*:*Ñ�/ª�A�.

�ý(JL²: �.¥&EDÂ��Ý�8Ý©�
nØ�(Ø�©ÎÜ; ���r���5�*:3
�k*:þ!©Ù��ä¥DÂ��¹e, ­½�
�ä¥Ø¬Ñy���*:; ­½��*:©Ù�

!:�ÝÚ£��Ýk', ¿ØÉ&?.���
�, ù� Deffuant �.Ú Hegselmann-Krause �.
ØÓ. Ó�, �©�©Û
DÂ¿�!*:C�Ç
Ú&?.�éµþ�m�K�.

2 ���ä

� ¬ 5 � ä Ñ Ö (social networking services,
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SNS)[13], �� Web 2.0 ����Ô, ´UÆ�!wiki

�pé�A^ÑÖ/ª��, é± “�p” �Ø%�
pé�L��*ÐÚ�z. ��/ù, <�Ï~¤
J�� SNS =´����Õ (social network sites)

Jø�A½+N��pÑÖ. SNS �ÕCc5uÐ
×�, lI	� Facebook[14] �IS�<<� [15],

þÉ��þpé�^r��à. ���ä�Åì
¤��ä¥�!:&EDÂ�óä, ïá
± “,
�!{K!OÐ!<S'X” �¥%����äe
�. SNS AOrN^rMESN. ^rØ�´&E
�Éö, Ó��´&E��Eö!uÙöÚDÂö,

¤��äzØ/ª¥Ø�©���Ü© [16].

���ä “�¥%z” �A���Ep�DÂ
ME
^�, Ó��N´¦�äzØ�¥y�«·
ÏÚ�n5�G�. 8cé���ä�ïÄ, �õ
8¥3é�ä(�Ú�EDÂÅn�ïÄ [17], é
���ä¥zØ*:�*Ñ�üz¿Ã�9. XÛ
k�/{��ó3���ä¥�*Ñ, ¿©|^¿
�+E�K�åÚ�ú¯�@�, ´Äu���ä
�zØDÂïÄó�¡��­�ÆâÚEâ¯K,

äk­���¬¿Â.

·��ïÄlJ�IS,Í¶���Õ�
êâm©, Ù¥�)Xeëê: ^roê� 4221,

|^ SNA �{ [18] O�Ñ²þÝ� 10.8, qXê
� 0.13. !:Ý©ÙXã 1 ¤«, ¥y�Æ©Ù.

����� � � � �� � � 	� � � 
� � � �� � �
� � � � � � � � 


ã 1 ���ä�Ý©Ù

3dÄ:þ, ·�J�
T�Õé,9�¯�
�¤kµØêâ (�)l��^rÚ\{K���
���Õ/¤2�ÆØ��L§�µØêâ). 3
ùL§¥, k 719 �^ré,�¯�uL
 5770

^µØ. �KP{&E�, lJ��êâ¥�±u

y±eA�:

1) �¬ÏLõ^�E3Ðl'X�¥5£õ
gD4éT{K�µØ, ±/¤éT{K�?Ø.

2) z^�EÑ�¹eZØÓ^r�µØ, ù

^r�¤
�^DÂ´».

3) �¬Ï�Pk,��Ó�A� ('Xé,�
{Ka,�) 
/¤��éX;��q. {K3,

qS, U�ª�/�?Ø; 
3,	�
qp, ^
réÙ"y,�, Ø¬éÙL©½��Ø'5.

4) k.&?. �¬��¿��C��¬�
6¿�.

5) �¬¬Ï��«�Ï (X��DÂUå½,
�), òÑDÂL§, l
Úå{K9Ý~f.

dd��, ���ä¥�&EDÂØÓuDÚ
3��äDÂ�ª, X>fÙw9 (bulletin board

system, BBS) �. “�¥%z” �A:¦�zØ�D
Â��B$Ú×�.

3 Äu���ä�*:DÂ�.

·�/^D/¾�.¥�A�k'â�5é
���ä¥�!:©a, ´a/!: (S �)!DÂ
!: (I �)!�¼!: (R �), ©OéAØ���
E�!:, ���E¿kUåUYDÂ�!:, ±
9���E�®��DÂUå½,��!:. ´a
!:3Äg�É
5gÙ�Ø!:�&E, ÒC�

DÂ!:. DÂ!:3�½�¹e=z��¼!
:. ½ÂXeëêµ

�Buïá�., ·��Xe½Â: *:��
L«!:¤±k�é,�{K|±!�éÚ¥á
n«*:¥��«. *:rÝ Ti L«!: i �cä
k�*:���rÝ, ^ −1 � 1 �ëYCz�¢
ê5L«. Ù¥, «m [−1,−0.33] L«*:±�é
�Ý; «m (−0.33, 0.33) L«¥á; «m [0.33,1] K
L«|±. �gDÂ (=�^k��ã) ¥�
!:
¡�I!:, 8�!:¡�f!:.

Äk�â¤J�����äêâ, )¤Ðl'
X�. Ðl'X�´Ã��ä, �E�U÷Ðl'
X´»DÂ. z�!:ÑkéT{K��k*:r
Ý, =3ØÉ¦<K���¹eT!:±k�Ð©
*:rÝ. DÂL§æ^ÉÚ�#��ª, zg�
ÅÀ¥��!:?1ö�, ���ä¥¤k!:Ñ
�À¥. ù���L§�¡����Ú. z��Ú,
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*:�DÂL§�±£ãXe:

3z���, I �!:±VÇ ui �Ø
I!:
±	�¤k�:DÂ�E, �:±VÇ vj �Â�
E. XJf!:´ S �!:, KT!:=C� I �
!:, ¿UÚ½ 2) ��ª­#O�*:rÝ.

Ii + Sj
uivj−→ Ii + Ij , (1)

Ù¥, VÇ ui L«!: i ��:DÂ�E���§
Ý, ¡�DÂ¿�. VÇ vi ¡�*:C�Ç, T��
�, L«!: i �*:�N´É�:K�. si ¡�
òÑVÇ, L«!: i 3z��Ú, d I �=z� R

��VÇ. DÂ¿� ui �*:C�Ç vi Ñ´L«
*:3�ä¥^|DÂ�VÇ. ^réT{K�a
,�, ui Ú vi ��. XJ^r i Ú j �m´�3D
Â´»��:, @o uivj ÒL«*:l I �^r i

¤õDÂ� S �^r j �VÇ. VÇ uivj �¡�^
r i �^r j �DÂVÇ.

2) XJÚ½ 1) ¥�f!:´ I �, KU±e�
ª­#O�*:rÝ:

Tj(t + 1) = C0Tj(t) +
∑

d(j,k)6D
|Tj−Tk|6B

16n6D

CnTk(t), (2)

Ù¥, D ¡�£��Ý, d(j, k) 6 D L«!: k �
!: j �ål�u�u D, =T^�E�DÂ´
»þ�� D �!:. |Tj − Tk| 6 B L«!: j

Ú k �*:rÝ�Ø�L&?.� B. &?.� B

� Deffuant �.Ú Hegselmann-Krause �.¥��
&«mäk�Ó��^, Ñ´ò!:m*:��6
��3�½���S.

Xê C0, C1, · · · , Cn L«�!:3 t ���*
:rÝé t + 1 ��!: j �*:rÝ�K�§Ý.

XJXê�;.� C0 = 1/2, Cn = 1/2D(1 6 n 6
D), K (1) ªÒC�

Tj(t + 1) =
1
2

Tj(t) +
1
D

∑
d(j,k)6D

|Tj−Tk|6B

Tk(t)

 . (3)

TªL«ké D �!:¦�ê²þ, (J2
� Ti(t) ¦�â²þ. d�, !:�K�å�¬�X
!:mål�O�
P~, Ø¬ÉÙ¦Ï��K�.

3) !: i 3z���Ú, ±VÇ si òÑüz,

C� R �.

lþãéDÂL§�£ã¥�±wÑ, T�.
Ú\
£���{, =!:¤±k�*:Ø1¬K

����ë��:, 
�éei���!:�*:
�¬E¤�½§Ý�K�.

4 �ý�©Û

4.1 &&&EEEDDDÂÂÂLLL§§§©©©ÛÛÛ

|^��.ïÄ*:DÂ, Äk�âl�þæ
8����äêâ��z�!:�ëê: ui, vi, si.

ui Ú vi �CqO��{�: ui = vi =(i Â�,�
êþ=u�E�gê/i Â��E�gê). si K�
±� i òÑ��Ú�o�üz�Ú�'�. �O!
:Ã{��ÙDÂëê, K�¥m� uivi = 0.5,

si = 0.005. ÏL 500 ��Ú (��­½��) �
Ì�L§, 5�[*:�DÂ. Ð©�À���!
:��DÂ
!:, T!:�Ý� 42, *:rÝ
� 0.9, ±|±�Ý. Ù¦!:Ñ�¼��E, ?u S

�, �k*:3 [−1, 1] ��S�Å©Ù.

��.¥��EDÂL§�^eªL«:

Ii(t) + Sj(t)
uivj−→ Ii(t) + Ij(t), (4)

Ii(t)
si−→ Ri(t). (5)

^ s(t), i(t), r(t) ©OL«+N¥?u S �!I

�Ú R ��!:�Ý. 3�ëê�þã��, ÏL
�ý�±��DÂ!:!´a!:Ú�¼!:�
�Ý��mCz��¹, (JXã 2 ¤«.

� � � � � � � � � � � �� � �� � �� � 	� � 
� � �� � �

���� ����� ����� � � 
 �� � 
 �� � 
 �

ã 2 n«DÂG��!:�Ý��m�Cz

lã 2 �±wÑ, ´a!:�Ý s(t) ×�4~
� 0, L²�E3���ä¥DÂ4¯, ¤k<U3
á�mS¼��E. DÂ!:�Ý i(t) kO��~
�, ��ªCu 0. �EDÂÐÏ, Ï�þ�!:�
��E, ­�¯�O�; ���º:�, Ø2k#�
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!:¼��E, ¿�^rÅìéDÂ�E��,�,

Úå­��P~. �¼!:�Ý r(t) l 0 m©¥y
d¯�ú�O��³, ���� 1.

���ä
u Stanley Milgram 3 1967 cMá
�8Ý©�nØ [19] , = “�õÏL8�<\ÒU

@£?Û��))<”. lã 2 ¥�±wÑ, Ý
� 42 �
!:3���ä¥DÂ*:, �I�²
L 5 ��Ú, Ò�±��z��^r. éÝ� 10

Ú 2 �,	ü�
!:?1Ó���ý, �Ñ�(
Ø´ 5 �Ú 6 ��Ú. ��þã�ý�(J�8Ý
©��(Ø�©ÎÜ. Ïd, 8Ý©�nØ3zØ
DÂ�¡Ó�·^. =zØ�±3 6 gÐlmD4
¥��?Û��<.

4.2 ***:::DDDÂÂÂLLL§§§���AAA���

�×�DÂ*:, 
!:��Ñ´Ý'���
!:. 3ù«�¹e, ã 3 £ã
3þ!©Ù��
�
!: (Ý� 42, *:rÝ� 0.9) �^�e, I �
�!:¥, ©O±|±!¥áÚ�é�Ý�!:�
Ý��m�Cz�¹. �£��Ý D = 3.

� � �� � �� � �� � �� � �� � �
� � � � � � � � ��

ã 3 n«*:���!:�Ý��m�Cz (
!:�
*:rÝ� 0.9; k0 = 42; D = 3)

ÐÏ, ¥áÚ�é�!:¼�T�EÚåùü
«­��þ,Ú|±­��eü. ����V�-
�?Ø, Úå¯õ�ÝØj½�^rª�u�3¿
�
=�¥á. �¥á­���º:�Ó�, Ù¦
ü|­����$:. d�����!:áu “c
\�” |±ö��éö, Ù*:rÝ�ýé��C
u 1. ��¥á­�P~� 0, ¿�|±­�4O,

L²@�/³��¥á*"ö�ÜÅì=z�|
±. �O�é�!:�Ù�:�*:rÝ��u&

?.�, Ï
Ã{?1�Ï, �\�áG�, /¤­
½�í3��é!:.

­½�, lL¡þw, |±�!:Óý�õê.

ù«�¹L², �k*:þ!©Ù^�e, �Ð©
�k�«*:�, �ä¥A�Ø¬f����(Ñ.

�ä¥�^r¥y��§Ý� “_l”. ÏLO�
d��^zÇ, �±uyT�Ñy3 0.33 NC, �
wd�¤k I �!:�*:rÝ, �±uyý�Ü
© I �!:�*:rÝ3 0.33 ù�|±�¥á�
�.��|±�ý. �,ù
!:±|±�, �´
ù«�.G�¦¦���¬�â	¬.^��C
z
=C�Ý.

3�O�¹e, *:´d�ä¥�ÊÏ^r
uÙ, ù
^r�ÝÏ~'��. ã 4 L«
!:
Ý k0 � 3 �, n«*:���!:�Ý��m�
Cz�¹.

� � �� � �� � �� � �� � �� � �
� � � � � � � � � ��

ã 4 n«*:���!:�Ý��m�Cz (
!:�
*:rÝ� 0.9; k0 = 3; D = 3)

lã 4 ¥�±wÑ, |±�!:P~� 0, �
é�!:�Ý�,kk�½O�, ���´úúC
� 0. ¤k!:Ñüz�¥á`²Ý���!: (Ï
~¡� “�>�z”) éJ3�ä¥DÂgC�*
:. üzL§¥Ñy���*:, Ñ´�pFØ�
¥mG�. �ä�ª�´¬ª�u¥á�8IG�.

�
!:�Ý k0 ���, ã 3 ��¹Óõê,


ã 4 ¥��¹é�Ñy. �X k0 ~�, ã 3 ��
¹¤Ó'~Åì~�, 
ã 4 ��¹¤Ó'~Åì
O�. �e5, 3z«^�e, ·�r­:�3ü«
�¹¥Óõê��¹. 3ØÓDÂëê^�e, ­
�^zÇ m e(t) �£��Ý D �
!:Ý k0 �C
zXã 5 ¤«.

150509-4



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 15 (2012) 150509

� � �� � �� � �� � �� � �
� � � � � � � � � � � � � 	 �
 �� 
��� � � �� � �� � � � � �� � �� � �

ã 5 3 £ � � Ý D � Ø Ó � � � ¹ e, ­ � ^ z
Ç me(t) �
!:Ý k0 �Cz

� k0 �,��½��, me(t) � D �O�
~
�. � D �,��½�, 3
!:Ý k0 é��, 

!:�U�4��<�6¿�, ØUògC�*:
DÂÑ¯�DÂÑ�. d� me(t) Ì�É k0 �K
�, Ïd­�¥¯�þ,ª³. � D = 1 �, me(t)
¬� k0 �O�
±YO�. ù´Ï�z�!:�
zg*:C�Ñ�ë�I!:, 
!:�*:AO
N´K�§±��!:, ¿�ù«K�¬ò���
��ä. k0 ��, 
!:�K��×�Ú��. 

� D > 1 �, z�!:�zg*:C�, Ñ�ë�
c¡Ø���!:�¿�, l
¦
!:�K��
��f. � k0 ���ò*:DÂÑ�±�, me(t)
Ò3­½3,��NC, Ø2� k0 Cz.

� â þ ¡ � © Û � �, � � � ä � ­ � *
:©ÙÌ��ûu
!:Ý k0 Ú£��Ý D,

¿ØÉ&?.� B �K�. ù� Deffuant �.
Ú Hegselmann-Krause �.�­�*:©ÙÌ�
d�&«mû½ØÓ.

3���ä¥, pÝê�!: (½¡�¥%!
:) , §���3��\¯
&E3�ä¥�DÂ
�Ý. dd��, ¥%!:äk��� “�¬K�
å”[17]. ~X, �óÏ~Ò´l¥%!: (Ýê�)

uÑ, |^���ä(�þ�pëÏ5, ¦�ä¥
�^r3á�mp�ÉÙ*:�ÌÜ. Ó�, lã 1

�±wÑ, �Ü©!:Ñäk���Ý, ù
!:
Ñ?u>� �, ÙK�å�©k�, ¦��*:
éJ���ä¥Ù¦!:�@Ó.

4.3 ÙÙÙ¦¦¦ëëëêêêééé***:::DDDÂÂÂ���KKK���

c¡®²J�, DÂVÇ uivj �¡�^r i �

^r j �DÂVÇ. �½5/ïÄDÂVÇ uivj é
*:DÂ�K�, �±b��ä¥¤k!:� ui

Ú vi �Ó, = ui = u, vi = v, u Ú v Ñ´~ê. @
o uv ÒL«*:3�ä¥?¿�é^rm¤õD
4�VÇ. � uv < 0.3 �, ^réT{KA�vk
,�, ¦�*:J±DÂ. Ó�, &?.�L��,

^rmØU?1¿©
k�/�Ï, Ø¬Ñy�«
�ÝÓâØ�5`³, �
¬Úån«�Ý��Ú
©«�à8�y�. Ï~�&?.� B > 0.8. XÚ
l��Ð©�üz�­½�¤I���m¡�µ
þ�m µ[20] . ã 6 L«3 B �ØÓ���¹e, µ

� uv �Cz. Ù¥, uv > 0.3, B > 0.8.

� � � � � � � � � � � � � � ��� �� �� �� �� � �
� �	
 � � 
 � � �� � 
 � � �� � 
 � � �

ã 6 3&?.� B �ØÓ���¹e, µþ�m µ �D
ÂVÇ uv �Cz

�±²w/w�, 3Ó��&?.�e, µþ
�m µ �DÂVÇ uv �O�
~�. 3±Ó��
DÂVÇ uv DÂ�E�, µþ�m µ �´�DÂ
.� B �O�
~�.

5 ( Ø

�XéE,�ä (�)���ä3S) (��
ïÄÅì�\, �ä(��DÂ�ÍÜÄåÆ�ï
Ä�Åì¤�9:. Äu���ä�*:DÂÚü
z´��E,�L§, �«Ï��pK�, ¥yõ
«A�. ïÄ�8IÒ´l�ä&E�DÂ5Æ¥
éÑ�(i�!ýÿÚÚ���{.

�©JÑ�Äu���ä(��*:DÂ�
.Ú\
£���{, =*:DÂ´»þ�!:¬
K�Ùei���!:�*:. ê��ýL²T�
ä�.�¢S���äêâ�ÚO(JÄ�ÎÜ,

�«
�
­��5Æ, 'X­��ä¥�*:©
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Ù�ûu
!:�Ý!*:rÝ±9£��Ý, �
&?.�Ã'.

�©ó�kÏu?�Ún)ÚïÄ���ä

¥zØ�DÂ5Æ. �ä(��DÂ�p�"!Ä
�Cz�ÄåÆò´�5�ïÄ��.
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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.
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