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�õê��XÚ��m!�mÚG�CþÑ
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î��)� �©�§�êØõ, ~~I�ê�O
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 �©�§�
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��f�²þ|/ªÚ\�, duXÚ¥z���

:ÑÉ�Ù¦¤k�:�K�, Ï·uïÄäk

�§�p�^�XÚ, X�ÙÅÖ(
� [7]
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! ²ÄåÆ [10]
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ëYN�, ¯¢þ, Nõý¢XÚ, ~X: %*[
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  LyÑØëY�âC1�, I�^ØëYN

�5�x. ÏdïÄ±ØëYN���:üzÄ

åÆ�ÍÜN��f�.äk��nØd�

Úy¢¿Â.

Äu±þ�Ä, �©ïÄd�aQØëYqØ
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i = (1 − ε)f(xt

i) +
ε

N − 1
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j=1;j 6=i

f(xt
j), (1)

Ù¥, xt
i �1 i �:?!lÑ�m t��XÚ�Ä

åÆG�, ε�ÍÜrÝ, N ��:ê, f(x)�z�

�:�üzÄåÆ. 3�©¥,·�À^�N��

©ã�5QØëYqØ�_N�, ½Â�

xt+1 = fi(x
t) = ki · x

t + bi i = 1, 2, 3, 4, (2)
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Ù¥

k1 =
yb − yA

xb − xA

, b1 = yA, x ∈ [xA, xb];

k2 =
yC − yb

xg − xb

, b2 = yb − k2xb, x ∈ [xb, xg];

k3 = 3.07055, b3 = −0.530165, x ∈ [xg, xF ];

k4 = 0.405507, b4 = −0.201586, x ∈ [xF , xG];

yb = b1 − µ.

Ù¦ëê: xA = 0, xb = 0.107663, xg = 0.35,

xF = 0.497121, xG = 1, yA = 0.203921, yC = 0.46,

yG = yA. µ���ëê.
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ã 1 N�¼ê

TN��«¿ãXã 1 ¤«, Ù¥ C Ú D :�

m/¤
��S�ØU���ØëY«, ¡� “B

«”, 3 yb � yA �mK/¤
��N��Ø�_

«. ØëYÚØ�_5�p�¿��)
4Ù´L

�ÄåÆ1� [16]: � µ1 6 µ < µ2 �, ±Ï 5 � 11

�·báÚf��; � µ3 6 µ < µ4�, ±Ï 5 �±

Ï 6áÚf��; � µ4 6 µ < µ5 �, ±Ï 5 � 12

�·báÚf��; � µ5 6 µ < µ6 �, ±Ï 5 � 6

�·báÚf��; � µ6 ≤ µ < µ7�, Ñy 6 �·

báÚf. ùp, µi, i = 1, 2, 3, · · · , 7 ��.ëþ,

Ùê��©z [16].
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�©Ì�ïÄ��ëê3ØÓ«m���

þã�ÛÍÜØëYN��f�.�8NÄå

Æ. ��;.~f, ïÄ
 µ = 0.03 ∈ [µ1, µ2)

Ú µ = 0.053 ∈ [µ6, µ7) ü�ëêeXÚ�8N

ÄåÆ1�.·�^²þÓÚSëþ 〈R〉 Ú��o

äÌìÅ�ê λmax L�XÚ�8NÄåÆ. Ù¥,

Ônþ 〈R〉 ^5L�XÚ�ÓÚG�, ½Â� [5]

〈R〉 = lim
T→∞

1

T

T+t0∑

t=t0

Rt, (3)

ùp, t0 �]�, Rt ÏLeª½Â, =

Rt exp(iϕt) ≡
1

N

N∑

j=1

exp(2π ix
(j)
t ), (4)

ùp, Rt Ú ϕt ©O� t ����ÌÚ� . AO

/, �XÚ����ÓÚG��, =XÚ¥¤k�

:�ÄåÆG��Ó�, 〈R〉 = 1. ��oäÊìÅ

�ê λmax ½Â� [6]

λmax= lim
T→∞

1

T

T∑

i=1

log
di

d0
, (5)

ùp d0 �ÄåÆCþ�ü��C�Ð�må, di

1 i Ú�må. � λmax < 0 �, XÚ?u±Ï$

ÄG�; � λmax > 0�, XÚ?u·bG�. �

ó�¥, XÚº��½� N = 501. 3ê�O�

¥, �:ÄåÆCþ�Ð©��Å/3��m [0,1]

¥��.

3.1 µ = 0.03 ∈ [µ1, µ2) ���¹¹¹

3ù«�¹e, �:þ�üN� (�ÍÜ��

¹) ¥Ñy���±Ï 5 Ú 11�·bG�.¯¢þ,

11 �·b�Ñy´duØ�_5�ØëY5�p

�^�(J, ù«�¹�±ÏL�� 5 �N�n).

µ < µ1 �, N��ØëY: xg 9Ù�A� 1 � 4

�_N��ò��m©�� 5 �«�, 5 �N�3

z�«�/¤�� V i/�©ã�5N�, Ùeü

|�é����:©O�Ñ 5 �½ØÄ:. 

� µ > µ1 �, T 5 �ØÄ:�,�±½. �dÓ

�, xg � 2 �_N��,�puN��4��, /

¤�7X xb ��é xg � 3 �_N��. 3 5 �N

�¥, ù�é 3 �_N��3þãÊ�«�¥��

ý� V i/N�.Ü�Ñ��N�; Ó�, �ùé

_N���A� 4 �_N��ò�mý� V i/

N�.Ü��Ñ��N�. TüN�/¤
<ºÏ

�, ò 5 �©á�«�éÏ, 3��m/¤
 11 �

�f, 3Ù¥�S��·b$Ä, Ïd¡� 11 �·

b. §�±Ï 5áÚf�� (�[�¹�©z [16]).
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ã 2(a)�Ñ
XÚSëþ 〈R〉 �ÍÜrÝ ε �C

z'X, ã 2(b) �Ñ
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ê. ã¥�z�:Ñ´3��6� (t0 = 10000) �

²Lv
��m (T = 50000) ²þ�(J. �±w

Ñ, � ε < 0.24�XÚ?u�ÓÚz�±Ï$ÄG
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�; � 0.24 6 ε < 0.45�, XÚ?u±Ï$ÄG�.
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ëê?Ñy
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?uÓÚzG�. � ε > 0.45�, 〈R〉 = 1, L²X

Ú?uÓÚz$Ä. ��oäÊìÅ�êw«: 3

Ù¥n�f«�S, XÚ?uÓÚz� 11 �·b

G�, 3Ù¦ëê«m�ÓÚz�±Ï 5 G�.
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¤k��:ÑÚN��, =ÓÚz�±Ï 5 $Ä.

Ù$Ä;,�üN��±Ï 5 ;��Ó. ã 3(b)

w«: ¤k��:ÄåÆÑÓÚ� 11 �·b$Ä

G�, Ù·b;��üN�� 11 �·b;��Ó.

þãü«ÄåÆ1�´;.�È(z�ÅãY�

ª [1,6], L²3�©���XÚ¥���3ü«
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�=«�ªî�6uÄåÆCþÐ©��ÀJ.

XJ�Ü©�Ð©�À3±Ï 5áÚf�áÚ�,
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·b, äN�©Ù�ûuÐ©��©Ù, äkÈ(

z�ÅãY�ª�;.A�.

ã 3 �:�m�ÌCzã (a)ε = 0.54; (b) ε = 0.88

3.2 µ = 0.053 ∈ [µ6, µ7) ������¹¹¹

3ù�ëê«müN�?u 6 �·bG�.
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ã 5��A��m�ÌCzã, (a)�ÍÜr

Ý ε = 0.36 ��¹, (b)�ÍÜrÝ ε = 0.45 ��

¹. 3���ÍÜrÝe (ã 5(a)),ÑyÜ©ÓÚ,
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Frozen random patterns in a globally coupled
discontinuous map lattices system∗
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Abstract

A class of the characteristic collective dynamic behaviors, i.e., the frozen random patterns, in a globally coupled both-

discontinuous-and-non-invertible-map lattices are studied. The coupling-strength dependences of the mean order parameters and the

largest Lyapunov exponents are calculated and analyzed. The result shows that, given the initial values for the dynamical variables,

the system will reach its complete or partial synchronization state when the coupling strength is beyond some critical value, where the

frozen random pattern appears. These phenomena reveal thatthere are coexisting attractors in the system, and thus the structure and

the distribution of the frozen random patterns sensitivelydepend on the choice of the initial dynamics variables. The interesting event

is that the system can be modulated to some regular states of motion by the coupling among lattices even when the single maps are in

the chaotic states, which may have some important applications in controlling chaos. The rich dynamical behaviors mentioned above

are due to the interplay between the discontinuity and the non-invertibility in the map.

Keywords: coupled map lattices, discontinuous map, collective dynamics
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