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'��Cz�. lã¥�±wÑ�X�ä5��

O��, ÍÜÝ
�A��'����O\. Ó�,
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� R1 = 2.000 × 103, R2 = 10.21, R3 = 4.45, �±

wÑ MDMF 3�ä5�é��, A��'��,

é�,�äÓÚUå�`u,	ü«�ª.

    














M

R

 

 

ã 5 3�Ó�ä5�e, MDMF �Ã� BA �äÓÚUå�

'� (ùp�ä5�� N = 500, î�I�L�ä�z�!:

²þ>ê, éA�ä�²þÝ� 2M , p�I�A��'�, é

A�ä�ÓÚUå)

ã 4 '�
3ØÓ²þÝ^�eØÓ��ª

eA��'���¹,�äëê� N = 500 �ÃI

Ý�ä, Ù¥J� (△)�Wu-Chen�{e���A

��'�,¢� (©)� MDMF ���A��'�,

dã�±wÑ, ü«�ªe�ä�ÓÚUåÑ�X

²þÝ�O\Jp, Ó� MDMF 3�Ó²þÝ

eÓÚUå`u Wu-Chen�{.

ã 5 é'
ØÓ�ªe�äÓÚUå��ä

²þÝ�'X, Ù¥J� (�) �Ã��ä, ¢

� (©)� MDMF. ã¥�±wÑ MDMF e��ä

ÓÚUå�`uÃ��ä, ¿�Ñ�X�ä²þ

Ý�O\Jp.

5 ( Ø

3ù�©Ù¥, JÑ
�«#��EÃIÝ�

ä�ÍÜÝ
��ª (MDMF), �±p��Jp�

ä�ÓÚUå. '�
ØÓ�ä5�, ØÓ�²þ

Ý, ØÓ�E�ªe�ä�ÓÚUå. ê��[Ñ


ØÓ�ªe�äÓÚUå��ä5�¤��ê

'X, [ÜÑØÓ�ªe���ê. '�ùn«�

ªe���ê, �Ñ MDMF )¤��äÍÜÝ


A��'�O��ú, �=3�ä5�é��,�

ä�ÓÚUå�U�±ûÐ, ¤± MDMF 3�.

�ä�ÓÚ¥ké��`³. Ó��'�
3 BA

�ä5��½��¹e, ØÓ�ªe�äÓÚUå

�²þÝ�'X, Ó��Ñ MDMF ´�«p��

�ª. ù�éu·��ï�äpÓÚUå�ÍÜÝ


�Ñ
�«ék���{.

[1] Shao J, Havlin S, Stanley H E 2009Phys. Rev. Lett. 103018701

[2] Newman M E J, Strogatz S H, Watts D J 2001Phys. Rev. E 64

026118

[3] Moreira A A, Andrade J S, Herrmann H J, Indekeu J O 2009Phys.

Rev. Lett. 102018701

[4] Hooyberghs H, VanSchaeybroeck B, Moreira A A, Andrade J S,

Herrmann H J 2010Phys. Rev. E 81 011102

[5] Zhou T, Wang B H 2005Chin. Phys. Lett. 22 1072

[6] Li R H, Chen W S, Li S 2010Chin. Phys. B 19 010508

[7] Sergey V, Buldyrev, Parshani R, Paul G, Stanley H E, Havlin S

2010Nature(in London)4641025

[8] Sun Y Z, Tang Y F 2010Chin. Phys. B 19 020506

[9] Barrat A, Barthelemy M, Vespignani A 2009Cambridge Univ

Press 24 125

[10] Achlioptas D, D’Souza RM, Spencer J 2009Science 3231453

[11] Li X J, Xu Z Y, Xie Q C 2010Acta Phys. Sin. 59 1532 [o�ï,

M�, ��S 2010ÔnÆ� 59 1532]

[12] Wang G Z, Cao Y J, Bao Z J, Han Z X 2009Acta Phys. Sin. 58

3597 (in Chinese)[�1O, ù�[, �ó·, ¸�� 2009 Ôn

Æ�58 3597]

[13] Nishikawa T, Motter A E, Lai Y C 2003Phys. Rev. Lett. 91

14101

[14] Hong H, Kim B J, Choi M Y 2004Phys. Rev. E 69 067105

[15] [±7, y©',�[÷ 2005Ôn 34 31]

[16] [��~, o�, �'J 2006 E,�änØ9ÙA^ (�®: �

u�ÆÑ��) 1 194—221�]

[17] Wu Y, Shang Y, Chen M Y, Zhou C S, Kurths J 2008chaos 18

037111

040502-4



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 4 (2012) 040502

[18] Barahona M, Pecora L M 2002Phys. Rev. Lett. 89 054101

[19] Nishikawa T,Motter A E, Lai Y,Hoppensteadt F C 2003Phys. Rev.

Lett. 91 014101

[20] Chavez M, Huang D, Amann A, Boccaletti S 2005Phys. Rev.

Lett. 94 218701

An efficient adaptive method of improving the
synchronization of complex networks∗

Zhu Ting-Xiang Wu-Ye† Xiao Jing-Hua

( State Key Lab of Information Photonics and Optical Communications (Beijing University of Posts and Telecommunications), Beijing 100876, China )

( School of Science, Beijing University of Posts and Telecommunications, Beijing 100876, China )

( Received 12 May 2011; revised manuscript received 21 Jane 2011 )

Abstract

In this paper, we present an adaptive method to improve the synchronization of complex networks. We summarize the effects

of the average degree of network and the size of network on thesynchronization. By this adaptive method, We obtain a powerlow

relationship between the synchronous capacity and the sizeof network. At the same network size, this method can enhancethe network

synchronous capacity several orders of magnitude higher than that of unweighted network. When the network size is larger, it is more

efficient to improve synchronous capacity.
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