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¥���ëþ?1k�E£, ¿�¤��·bXÚ
�ÝKÓÚïÄ. æ^äk��·b1�� Burgers

�§��¢~?1
�ý©Û.

2 ÍÜÝKÓÚÅn

�Äe���·bXÚ:
∂x(r, t)

∂t
= f(x(r, t), k), (1)

Ù¥ r, t �XÚ��mÚ�mCþ, x(r, t) ∈ Rn �
XÚ�G�Cþ, f :Rn → Rn, k ´XÚëþ.

�ü���·bXÚ (1) ©O��°ÄXÚ
Ú�AXÚ, ¿b½�AXÚ¥�ëþ��. l°
ÄXÚ¥J�ü�G�Cþ&ÒU�½'~ÍÜ
��AXÚ¥, ÏLÍÜ¦°ÄÚ�AXÚïá
'é

∂xi(r, t)
∂t

=fi(x(r, t), kd
i ), (i = 1, 2, · · · , n), (2)

∂yi(r, t)
∂t

=fi(y(r, t), kr
i) + ϕi(βxi(r, t) − yi(r, t))

=Fi(y(r, t)) +
m∑

j=1

kr
ijGij(y(r, t))

+ ϕi(βxi(r, t) − yi(r, t)),

(i = 1, 2, · · · , n), (3)

ùp, ÍÜ� ϕi(βxi(r, t)−yi(r, t)) ¥� β �'~Ï
f, ϕi �L�ÍÜrÝ��½¼ê. � f(x(r, t), k)

´ëY¼ê, ÷v Lipschitz ^�, =éu¢ê ξi >

0, e�'X¤á:

|fi(y(r, t), kr
i) − fi(x(r, t), kd

i )|

6ξi|yi(r, t) − xi(r, t)|. (4)

�
¦°ÄÚ�AXÚ (2) Ú (3) ��ÝKÓ
Ú, Äk½ÂüXÚG�Cþ�m�Ø�

ei(r, t) = yi(r, t) − βxi(r, t), (5)

�±?�Ú��Ø�üz�§

∂ei(r, t)
∂t

=Fi(y(r, t)) +
m∑

j=1

kr
ijGij(y(r, t))

+ ϕi(βxi(r, t) − yi(r, t))

− βfi(x(r, t), kd
i ). (6)

�Ee�/ª� Lyapunov ¼ê

V =
1
2

n∑
i=1

e2
i (r, t) +

1
2η

n∑
i=1

m∑
j=1

(kr
ij − k̂r

ij)
2

+
1
2

n∑
i=1

(ϕi − Li)2, (7)

Ù¥ k̂r
ij ´��ëþ kr

ij �E£þ, η Ú Li ´�u
"�¢ê.

�Ä� Lipschitz ^�±9Ø�üz�§ (6),

K Lyapunov ¼ ê V � � ê � ± L « ¤ � e �
/ª:

∂V

∂t
=

n∑
i=1

ei(r, t)
∂ei(r, t)

∂t
+

1
η

n∑
i=1

m∑
j=1

(kr
ij − k̂r

ij)

×
(
−

∂k̂r
ij

∂t

)
+

n∑
i=1

(ϕi − Li)
∂ϕi

∂t

=
n∑

i=1

ei(r, t)
[
Fi(y(r, t)) +

m∑
j=1

kr
ijGij

× (y(r, t)) + ϕi(βxi(r, t) − yi(r, t))

− βfi(x(r, t), kd
i )

]
+

1
η

n∑
i=1

m∑
j=1

(kr
ij − k̂r

ij)

×
(
−

∂k̂r
ij

∂t

)
+

n∑
i=1

(ϕi − Li)
∂ϕi

∂t

6
n∑

i=1

ei(r, t)[(ξi − ϕi)ei(r, t)

− (1 − β)(ξiyi(r, t) − fi(y(r, t), kr
i ))]

+
1
η

n∑
i=1

m∑
j=1

(kr
ij − k̂r

ij)
(
−

∂k̂r
ij

∂t

)

+
n∑

i=1

(ϕi − Li)
∂ϕi

∂t
. (8)

e�OëþE£Æ

∂k̂r
ij

∂t
= η(1 − β)ei(r, t)Gij(y(r, t)), (9)

L�ÍÜrÝ��½¼ê ϕi �g·AÆ�
∂ϕi

∂t
=e2

i (r, t) + (1 − β)ei(r, t)[ξiyi(r, t)

− fi(y(r, t), k̂r
i )]/(ϕi − Li). (10)

(8) ª�±L«�e�/ª:

∂V

∂t
6

n∑
i=1

(ξi − Li)e2
i (r, t). (11)

��þª¥�3

ξi − Li < 0, (12)

K7k
∂V

∂t
< 0. (13)
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�â Lyapunov ½n, d�, ü�XÚ�ÝKÓ
Ú�±¢y. Ó�, �â (9) ª, ��ëþò��k
�E£.

3 �ý©Û

æ^U
£ãë6!D9�Ãõ¢SÔnL
§���Ê·5�é6*Ñ�§, = Burgers �§
?1�ý©Û. �� Burgers �§��5z�.ä
ke�/ª [18]:

∂x(r, t)
∂t

= −k
∂x(r, t)

∂r
+ ∇2x(r, t), (14)

Ù ¥ k � X Ú ë þ, x(r, t) � X Ú � G � C þ,

∇2 = ∂2/∂r2.

é u � � Burgers � §, · � Ï L O � �
� Lyapunov �ê5(½XÚ$Ä;,�uÑÚ
Âñ§Ý, ±d�½XÚ�ÄåÆ1�. À�X
Úº� L = 100, æ^±Ï5>.^� x(r, t) =

x(r + L, t), �ÑXÚ��� Lyapunov �ê�ë
þ k �üz'XXã 1 ¤«. ã 1 w« Burgers �
§��� Lyapunov �ê�3�u"�«�, L²
ëþ3T«��XÚ?u��·b�. ·�3�
� Lyapunov �ê�u"�«��ëþ� k = 4, �
Ñd�XÚG�Cþ���üzXã 2 ¤«.

�ý�[�, �ü� Burgers �§ (14) ?1Í
Ü, °ÄÚ�AXÚ©O�

∂x(r, t)
∂t

= − kd ∂x(r, t)
∂r

+ ∇2x(r, t), (15)

∂y(r, t)
∂t

= − kr ∂y(r, t)
∂r

+ ∇2y(r, t)

+ ϕ(βx(r, t) − y(r, t)), (16)

�AXÚ¥�ëþ kr ���ëþ. �â (9) Ú (10)

ª, �±(½ëþE£ÆÚL�ÍÜrÝ��½¼
ê�g·AÆ�

∂k̂r

∂t
= − η(1 − β)e(r, t)

∂y(r, t)
∂r

, (17)

∂ϕ

∂t
=e2(r, t) + (1 − β)e(r, t)

[
ξy(r, t)

+ k̂r ∂y(r, t)
∂r

−∇2y(r, t)
]
/(ϕ − L). (18)

? � Ý K Ó Ú ' ~ Ï f β = 0.5, ë þ η = 1,

ξ = 0.01, L = 1, 3 � m S � 5 ¦ ? m © ¢
� Í Ü, � ý � [ ü X Ú G � C þ � m � Ø
� e(r, t) = y(r, t) − βx(r, t) ����üz5Æ

Xã 3 ¤«. ã 3 w«, du°ÄÚ�AXÚÍÜ
cG�Cþ¤��Ð©�ØÓ, Ïd, ÙØ� e(r, t)

����üzk²w��É. �31 5 ¦ÍÜë
��, ²L��á6�LÞL§, °ÄÚ�AXÚ
G�Cþ�m�Ø�½/ªu", ÝKÓÚ�±
¢y. ã 4 w«�´�AXÚ¥��ëþ kr �E
£L§. �±w�, ÍÜ°Ä�, 3¤���m«
� (0, L) S, éu?¿��m�:�I (~Xã¥
�1 80 ��: r = 80), ëþE£�þl�Ð�
?¿�Åìªu½� 4, `²$^ëþE£Æ (9) ª
�±k�/E£�AXÚ¥���ëþ.

ã 1 Lyapunov �ê�ëþ k �üz

ã 2 G�Cþ x(r, t) ���üz

�±XÚÙ¦ëþê�ØC, ?�ÝKÓÚ'
~Ïf β = 1.5, ¿UC°ÄÚ�AXÚ�Ð©�,

Eþã�ý�[L§, uyÙÝKÓÚ5U�,
�©½. d�, üXÚG�Cþ�m�Ø���
��üz5Æ±9�AXÚ¥��ëþ kr �E£
L§Xã 5 Úã 6 ¤«.
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ã 3 Ø�Cþ e(r, t) ���üz (β = 0.5)

ã 4 ��ëþ kr �E£L§ (β = 0.5, r = 80)

ã 5 Ø�Cþ e(r, t) ���üz (β = 1.5)

�ý�[�uy, ëþ η, ξ ±9 L �ê�À�
��©(¹. ��� η ´�u"�¢ê, ξ Ú L ÷
v^� (12) �?Û�, þ�±¢y��ëþ kr �
k�E£±9��·bXÚ�ÝKÓÚ.

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

 � �� � 


ã 6 ��ëþ kr �E£L§ (β = 1.5, r = 60)

4 ( Ø

ïÄ
�pÍÜ���·bXÚ�ëþE£
�ÝKÓÚ¯K. �â Lyapunov ½n, �O
ëþ
E£ÆÚL�ÍÜrÝ��½¼ê�g·AÆ, é
�AXÚ¥���ëþ?1
k�E£, ¿�¤

��·bXÚ�ÝKÓÚïÄ. æ^äk��·b
1�� Burgers �§��¢~?1
�ý©Û. (
JL², °ÄÚ�AXÚÍÜ�, ²L��á6�
LÞL§, ��ëþ�E£þ k̂r UO(/ìC�
ëþ kr �¢S� 4, ��ëþ�±(½. Ó�, ü�
�pÍÜ� Burgers �§��
ÝKÓÚ. ïÄ�
uy, ëþ η, ξ ±9 L �ê�À���� η ´�u
"�¢ê, ξ Ú L ÷v^� (12) �?Û�, �AX
Ú¥���ëþþ�±�k�E£¿��½�
ÝKÓÚ(J.
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Design of parameter identification law and studies on
projective synchronization of spatiotemporal

chaotic system∗
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Abstract

The parameter identification and the projective synchronization between spatiotemporal chaotic systems are studied. The pa-

rameter identification law and the adaptive law of undetermined function representing the coupling strength are designed based on

Lyapunov theorem. Not only the unknown parameters in responses system are identified, but also projective synchronization between

spatiotemporal chaotic systems is realized. The Burgers equation with spatiotemporal chaos behavior is further taken as an example of

simulation analysis.
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