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1 Ú ó

· b $ Ä ´ 1963 c d { I í � Æ
[ Lorenz[1,2] 3ïÄ«��íÿ!¦)¦¤JÑ
��.�§�Äkuy�. g@��, ·b$Ä�
�
�.�Æó�ö�ÊH'5. 1999 c, �'
J� [2,3] 3 Lorenz XÚ�Ä:þ, |^ó§�"�
���{�E
��#�n�g£·bXÚ, ùÒ
´Í¶� Chen XÚ. ��, ½7m� [4] qJÑ

��#� Lü ·bXÚ, TXÚïá
 Lorenz XÚ
� Chen XÚ�m�xù [5]. Cc5, �Xé·b$
ÄïÄ�Øä�\, <�JÑ
Nõ#�·bXÚ,

X Qi XÚ [6,7]!Liu XÚ [8] �.

du·b$Ääk´LE,���5Äå
Æ1�, Xmq�Å�3�½§Ýþqäk(½5,

äk��i@!g�q�©/(�, éÐ�4Ù¯
a, ��Z¡� “�R�A”. ·b$Ä9�'nØ
®²A^�&Ò?n!��Ï&!f&Òuÿ!
·b>´�õ�+�¥. �X<�é·b$Ä@£
�Øä�\, ·b$Ä�ïÄ�A^7ò����
�uÐ.

�©ÏL3 Chen XÚ�1���§¥\\�

��CXê�¦È�, �E
��#�n�g£·
bXÚ. #XÚ�ÏLN!Ù�CXê¢y� Chen

XÚ3ØÓXê|Üe�·b�)½·b³�. é
�CXê��À��(¹5¦#XÚ�A^��
4Ù2�, §Ø=�±$^���Ï&�I�¦
XÚ�)·b�¢SA^¥, Ó�, du§äk·
b³��õU, ��±$^�³�·bZ6�L§
¥. �©�æ^üCþü�ÍÜO�{é#XÚ?
1
ÓÚ��, ¢y
�AXÚ�°ÄXÚ�·b
ÓÚ.

2 #XÚ��.�Ä�A5

2.1 ###XXXÚÚÚ������...

Chen XÚ��.Xe¤«:

ẋ = a (y − x) ,

ẏ = (c − a) x − xz + cy, (1)

ż = xy − bz,

Ù¥ x, y, z ∈ R �G�Cþ, a, b, c �®��~ê,

� a = 35, b = 3, c = 28 �, XÚ�)·b. Ù�;
,Xã 1 ¤«.
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ã 1 a = 35, b = 3, c = 28, Ð�� (x0, y0, z0) = (1, 1, 1) �, Chen XÚ (1) ª��;,ã (a) x-y-z; (b) x-y; (c) y-z; (d) x-z

�©JÑ�#XÚ´3 Chen XÚ (1) ª�1
���§¥\\���CXê�¦È�, ÏLN�
T�CXê�¦#XÚ3ØÓ�Xê|Üe�)
½³�·b$Ä. #XÚ��.Xe¤«:

ẋ = a (y − x) + Hyz,

ẏ = (c − a) x − xz + cy, (2)

ż = xy − bz,

Ù¥, H ∈ R ��CXê.

2.2 ééé¡¡¡555

#XÚ (2) ª'u z ¶é¡, =ÏL�IC
� (x, y, z) → (−x,−y, z), XÚ��.¿Øu)U
C.

2.3 ÑÑÑÑÑÑ555

#XÚ (2) ª÷vXe�ª:

∇V =
∂ẋ

∂x
+

∂ẏ

∂y
+

∂ż

∂z

= − a + c − b = − (a + b − c) ,

Ù¥ V L«�NÈ. �þª÷v (a + b − c) > 0
�, ∇V = − (a + b − c) < 0, #XÚ (2) ª´ÑÑ
�. ù`²�À�ëê÷v (a + b − c) > 0 �, X
Ú�G�Cz´k.� [5], ù� H �À�Ã'.

XÚ��êP~Ç�

dV

dt
= e−(a+b−c),

=�XÚ�Ð©G�� V0 �, ²L�m t, XÚ�
G�P~� V0 e−(a+b−c)t.

2.4 XXXÚÚÚ²²²ïïï:::���AAA555

�â²ïG��5�, - (2) ª�m>� 0, �
�#XÚ (2) ª�²ïG��§�

a (y − x) + Hyz = 0,

(c − a) x − xz + cy = 0, (3)

xy − bz = 0.

110503-2



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 11 (2012) 110503

)�§| (3) ª, �â a, b, c Ú H �ØÓ��, ?Ø
��±eA«�¹.

-

m1 =3Habc + a2b (1 − H) ,

m2 =
√

[3Habc + a2b (1−H)]2−4H2a2b2c (2c−a)

=
√

a2b2
[
(a − c)2 H2 − 2a (a − 3c) H + a2

]
,

x1 =
ab

√
2H2c (m1 + m2)

2H2abc − H (m1 + m2)
,

x2 =
ab

√
2H2c (m1 − m2)

2H2abc − H (m1 − m2)
,

y1 =

√
m1 + m2

2H2c
,

y2 =

√
m1 − m2

2H2c
,

z1 =
a (m1 + m2)

2H2abc − H (m1 + m2)
,

z2 =
a (m1 − m2)

2H2abc − H (m1 − m2)
,

K#XÚ (2) ª�²ï:�L«�:

I 2c − a < 0, = a > 2c. #XÚ (2) ªk 3

�²ï:, ©O� S1 = (0, 0, 0), S2 = (x1, y1, z1),
S3 = (−x1,−y1, z1).

II 2c − a = 0, = a = 2c. � H 6 −2 �, #
XÚ (2) ªk 3 �²ï:, ©O� S1 = S2 = S3 =
(0, 0, 0); � H > −2 �, #XÚ (2) ªk 5 �²ï:,

©O� S1 = S2 = S3 = (0, 0, 0), S4 = (x1, y1, z1),
S5 = (−x1,−y1, z1).

III 2c − a > 0, = a < 2c.

1) �

a (a − 3c) − 2a
√

c (2c − a)

(a − c)2

< H <
a (a − 3c) + 2a

√
c (2c − a)

(a − c)2

�, #XÚ (2) ª=k 1 �²ï:, � S1 = (0, 0, 0);
2) �

H <
a (a − 3c) − 2a

√
c (2c − a)

(a − c)2

½

H >
a (a − 3c) + 2a

√
c (2c − a)

(a − c)2

�, e H <
a

a − 3c
, K#XÚ (2) ª=k 1 �²

ï:, � S1 = (0, 0, 0); e H >
a

a − 3c
, K#X

Ú (2) ªk 5 �²ï:, ©O� S1 = (0, 0, 0), S2 =
(x1, y1, z1), S3 = (−x1,−y1, z1), S4 = (x2, y2, z2),
S5 = (−x2,−y2, z2).

3) �

H =
a (a − 3c) − 2a

√
c (2c − a)

(a − c)2

½

H =
a (a − 3c) + 2a

√
c (2c − a)

(a − c)2

�, m2 = 0, e H >
a

a − 3c
, K#XÚ (2) ªk 3 �

²ï:, ©O� S1 = (0, 0, 0), S2 = (x1, y1, z1),
S3 = (−x1,−y1, z1); e H <

a

a − 3c
, K # X

Ú (2) ª = k 1 � ² ï :, � S1 = (0, 0, 0);
e H =

a

a − 3c
, K#XÚ (2) ªk 3 �²ï:,

©O� S1 = S2 = S3 = (0, 0, 0).

3 #XÚ·b$Ä��)

3.1 ###XXXÚÚÚ���CCCXXXêêê H ���ÀÀÀ���������½½½ H

eee###XXXÚÚÚ������;;;,,,

3#XÚ (2) ª¥, ÜnÀ��CXê H ��,

�¦ Chen XÚ (1) ª¥,
Ø�)·b�Xê|
Ü�)·by�.

À � a = 23, b = 3, c = 18, Ð �
� (x0, y0, z0) = (1, 1, 1), d� Chen XÚ (1) ª
� Lyapunov � ê © O � λ1 = 0.0023856 ≈ 0,

λ2 = −0.042021 < 0, λ3 = −7.9604 < 0, ��
;,�Xã 2 ¤«. ��, d�� Chen XÚ (1)

ª?u±Ï$ÄG�, ¿��)·b$Ä, ù�ã 3

¤«�� H = 0 �#XÚ (2) ª'u x �©
ã
�Î.

�½ a = 23, b = 3, c = 18, ¦ H > 0 �
3 [0, 40] �mCz, ��#XÚ (2) ª� H Cz�
'u x �©
ã9�A� Lyapunov �êÌ, ©O
Xã 3 Úã 4 ¤«.

é'ã 3 Úã 4 �±wÑ, #XÚ (2) ª� H

Cz�©
ãÚ Lyapunov �êÌ´��éA�
���Î�. � λ1 ≈ 0, λ2, λ3 < 0 �, #XÚ
?u±ÏG�; � λ1 ≈ 0, λ2 ≈ 0, λ3 < 0 �, #
XÚ?u��[±ÏG�; � λ1 > 0, λ2 ≈ 0,

λ3 < 0 �, #XÚ?u·bG�. Ó���±wÑ,

� H ∈ [22.2, 40] �, λ1 > 0, λ2 ≈ 0, λ3 < 0, `²
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XÚ��?u·bG�. L 1 �Ñ
A�ØÓ� H

�¤éA� Lyapunov �ê�. ÀJ H = 26.1, d
� λ1 = 1.3956, λ2 = −2.99 × 10−5, λ3 = −9.3956,

�O�Ñ#XÚ (2) ª� Lyapunov �ê dL
[9] �

dL =j +

j∑
i=1

λi

|λj+1|

=2 +
1.3956 − 2.99 × 10−5

9.3956
= 2.1485,

Ù¥ j ´¦
j∑

i=1

λi > 0 ����ê.

dþª��, � H = 26.1 �, dL ´�©ê�,

`²#XÚ (2) ª(¢�3·by�. À�#X
Ú (2) ª�Ð�E� (x0, y0, z0) = (1, 1, 1), éTX
Ú?1�ý, Ù��;,�Xã 5 ¤«.
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ã 2 a = 23, b = 3, c = 18, Ð�� (x0, y0, z0) = (1, 1, 1) �, Chen XÚ (1) ª��;,ã (a) x-y-z; (b) x-y; (c) y-z; (d) x-z
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ã 3 #XÚ (2) ª� H Cz�'u x �©
ã

��� �� �� �� �� � �� �	
��� � � � � � � � � � � � � � � � ��
ã 4 #XÚ (2) ª� H Cz� Lyapunov �êÌ
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ã 5 � a = 23, b = 3, c = 18, H = 26.1, Ð� (x0, y0, z0) = (1, 1, 1) �, #XÚ (2) ª��;,�
(a) x-y-z; (b) x-y; (c) y-z; (d) x-z

L 1 ØÓ H �¤éA� Lyapunov �ê�

H λ1 λ2/10−5 λ3

21.5 1.1356 −4.91 −9.1356

25.2 1.3566 −3.80 −9.3566

26.1 1.3956 −2.99 −9.3956

32.7 1.4163 4.81 −9.4164

23.8 1.1748 5.46 −9.1749

15.9 1.0083 8.75 −9.0084

é'ã 5 �ã 1 �±uy, �#XÚ (2) ª
� Chen XÚ (1) ªäk�Ó�Ð��, #XÚ (2)

ª���;,�� Chen XÚ (1) ª3/Gþk
�q�?. �´, \\
��5¦È��#XÚ (2)

ª�áÚf��� Chen XÚ (1) ª�'²w 
�, ùk|u#XÚ (2) ª�>´¢y. Ï�3>
´¢y¥, ¤À^��[�ì��Ñ\>Ø��
3 ±15 V �m, eáÚf����, KIéXÚ�
.?1�½�êÆCz�â�±?1Ù�A>´
�¢y.

3.2 a = 23, b = 3, c = 18, H = 26.1 ���
###XXXÚÚÚ���ÑÑÑÑÑÑ555

� a = 23, b = 3, c = 18, H = 26.1 �,

(a + b − c) = 23 + 3 − 18 = 8 > 0, #XÚ (2)

ª÷vÑÑ5^� ∇V = − (a + b − c) = −8 < 0,

�XÚ�ÑÑ5��CXê H ���Ã', K
3 a = 23, b = 3, c = 18 e, #XÚ (2) ª´ÑÑ�.

3.3 a = 23, b = 3, c = 18, H = 26.1 ���
###XXXÚÚÚ���²²²ïïï:::©©©ÛÛÛ

� a = 23, b = 3, c = 18, H = 26.1 �, #X
Ú (2) ª�k 5 �²ï:, ©O�

S1 =(0, 0, 0) ,

S2 =(3.5686, 1.2972, 1.5430) ,

S3 =(−3.5686,−1.2972, 1.5430) ,

S4 =(12.8598,−1.7320,−7.4243) ,

S5 =(−12.8598, 1.7320,−7.4243) .
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y±²ï: S1 = (0, 0, 0) �~é²ï:?��'
A5?1©Û. 3²ï: S1 = (0, 0, 0) ?é#X
Ú (2) ª?1�5z, ��Ù Jacobian Ý
�

J =


−a a 0

c − a c 0

0 0 −b

 .

T Jacobian Ý
¥¿Ø�¹�CXê H . qÏ� a,

b, c �#XÚ (2) ª�®�ëê, KT Jacobian Ý

��~Ý
. ÙA��§�

f (λ′) = (λ′ + a) (λ′ − c) (λ′ + b) + a (a − c) (λ′ + b)

= (λ′ + b)
[
λ′2 + (a − c) λ′ + a2 − 2ac

]
.

¦)TA��§, �ÙA��©O�

λ′
1 = − b,

λ′
2 =

− (a − c) +
√

(a − c)2 − 4 (a2 − 2ac)

2

=
− (a − c) +

√
−3 (a − c)2 + 4c2

2
,

λ′
3 =

− (a − c) −
√

(a − c)2 − 4 (a2 − 2ac)

2

=
− (a − c) −

√
−3 (a − c)2 + 4c2

2
.

ò a = 23, b = 3, c = 18 �\�A���L�ª¥,

¦�T|Xêe� 3 �A��©O�

λ′
1 = −3,

λ′
2 = 14.9714,

λ′
3 = −19.9714,

Ù¥ λ′
2 > 0, λ′

1, λ′
3 < 0, K²ï: S1 = (0, 0, 0) �

�Q(:. Ù{ 4 �²ï:�©Û�{�d?�Ó,

�²ï:�5�©OXL 2 ¥¤«.

lL 2 ¥�±wÑ, � a = 23, b = 3, c = 18,

H = 26.1 �, #XÚ (2) ª�3Ø½²ï:, ¦
�3Ø½²ï:+�¥�;���m×�©m,

éÐ©^�4à¯a, Øäk;�½5. ù¦·
b$Ä�Û%áÚf¤�äkE,(��8Ü [1].

nþ�±wÑ, � a = 23, b = 3, c = 18,

H = 26.1 �, ¥·b$Ä�#XÚ (2) ªl�N5
`´½�, ÑÑ�^´�«½�^, ¦áÚf
	���;���Ñ�Â ?\�áÚf¥. �Ò
ÛÜ5`, áÚfS�$ÄqØ½, ��;��
�pü½, U�ê/ª©l. ¤±·báÚf´ù
«�N½5ÚÛÜØ½5�gñ(ÜN [1].

3.4 a = 23, b = 3, c = 18, H = 26.1 ���
###XXXÚÚÚéééÐÐÐ������¯̄̄aaa555

ò # X Ú (2) ª � Ð � C � (x̃0, ỹ0, z̃0) =
(1.0001, 1, 1), 3 Ù ¦ ^ � þ Ø C � é T X Ú
 # ? 1 � ý, � � Ù � � ; ,  � � Ð �
� (x0, y0, z0) = (1, 1, 1) ��'�, Xã 6 ¤«,

ã 6 ¥ t ��m.

L 2 a = 23, b = 3, c = 18, H = 26.1 ��²ï:�5�

²ï: Jacobian Ý
�A�� 5�

S1 = (0, 0, 0) λ′
1 = −3, λ′

2 = 14.9714, λ′
3 = −19.9714 Q(:

S2 = (3.5686, 1.2972, 1.5430)

λ′
1 = −16.7198,

λ′
2 = 4.3599 + 10.5162i,

λ′
3 = 4.3599 − 10.5162i

Ø�(:

S3 = (−3.5686,−1.2972, 1.5430)

λ′
1 = −16.7198,

λ′
2 = 4.3599 + 10.5162i,

λ′
3 = 4.3599 − 10.5162i

Ø�(:

S4 = (12.8598,−1.7320,−7.4243)

λ′
1 = −23.1077,

λ′
2 = 7.5538 + 19.8527i,

λ′
3 = 7.5538 − 19.8527i

Ø�(:

S5 = (−12.8598, 1.7320,−7.4243)

λ′
1 = −23.1077,

λ′
2 = 7.5538 + 19.8527i,

λ′
3 = 7.5538 − 19.8527i

Ø�(:
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ã 6 #XÚ (2) ª3ØÓÐ���G�¤éA�;,��'�ã, ã¥¢�� x0 = 1, J�� x0 = 1.0001

(a) x; (b) y; (c) z

lã 6 ¥�±wÑ, ==´ò#XÚ (2) ª¥
� x �Ð�Cz
 0.01%, Ù¦^�þØC, ²L
éá��ã�m�, #XÚ (2) ª���;,�
�Cz²w. ù`²#XÚ (2) ªäkÐ�¯a5,

Ð�¯a5´·b$Ä����A�.

nþ¤ã, 3 Chen XÚ (1) ª�1���§
¥\\ Hyz ¦È��, ¤)¤�#XÚ (2) ª�¦
� Chen XÚ¥ØU�)·by��Xê|Ü�)
·b$Äy�, *�
¦XÚ�±�)·by��
Xê|Ü��, ¿�duT¦È��Xê H �C,

�#XÚ (2) ª�N!�5
é���B.

4 Chen XÚ�·b$Ä�³�

4.1 ��� a = 35, b = 3, c = 28 ��� Chen XXX
ÚÚÚ���···bbb³³³���¯̄̄KKK

� a = 35, b = 3, c = 28, Ð�� (x0, y0, z0) =
(1, 1, 1) �, Chen XÚ (1) ª��;,Xã 1 ¤«.

�ÏLUC�CXê H ���, ¦ Chen XÚ (1)

ª3Ð�E� (x0, y0, z0) = (1, 1, 1) �Ø2�)·

b$Ä, ´Âñ�Ù²ï:. � H = −0.35 �, �
¢yþã8�, Ù��;,�Xã 7 ¤«. d�
XÚk 5 �²ï:, ©O�

S1 =(0, 0, 0) ,

S2 =(8.4326, 13.7361, 38.6101) ,

S3 =(−8.4326,−13.7361, 38.6101) ,

S4 =(8.6268, 18.9142, 54.3899) ,

S5 =(−8.6268,−18.9142, 54.3899) .

Ù Lyapunov � ê © O � λ1 = −0.64392, λ2 =
−0.64517, λ3 = −8.7109. Ó �, (a + b − c) =
35 + 3 − 28 = 10 > 0, `²d�#XÚ (2) ª÷
vÑÑ5^� ∇V = − (a + b − c) = −10 < 0, X
Ú´ÑÑ�.

4.2 ��� a = 15, b = 3, c = 10 ��� Chen XXX
ÚÚÚ���···bbb³³³���¯̄̄KKK

3 Chen XÚ (1) ª¥, � a = 15, b = 3, c = 10,

Ð� (x0, y0, z0) = (1, 1, 1) �, Chen XÚ (1) ª¬
�)·b$Ä, Ù��;,�Xã 8 ¤«.
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æ^� a = 35, b = 3, c = 28 � Chen XÚ (1)

ª�·b³��Ó��{, é#XÚ (2) ª3²
ï:?� H ���?1êÆO�, ¿(Ü�A
�ê��ý, ��Ñ� H ∈ [−0.5,−0.39], Ð�E
� (x0, y0, z0) = (1, 1, 1) �, #XÚ (2) ªØ2�)
·b$Ä, ´Âñ�Ù²ï:. y� H = −0.45
�?1ê��ý, Ù��;,�Xã 9 ¤«.

*	ã 9 �±wÑ, � a = 15, b = 3, c = 10,

H = −0.45, Ð�� (x0, y0, z0) = (1, 1, 1) �, #X
Ú (2) ª(��)·b$Ä, ´Âñ�Ù²ï:.

d�XÚk 5 �²ï:, ©O�

S1 =(0, 0, 0) ,

S2 =(4.3301, 5.7735, 8.3333) ,

S3 =(−4.3301,−5.7735, 8.3333) ,

S4 =(4.8990, 12.2474, 20.0000) ,

S5 =(−4.8990,−12.2474, 20.0000) .

Ù Lyapunov � ê © O � λ1 = −0.68751, λ2 =
−0.68817, λ3 = −6.6243. Ó �, (a + b − c) =

15 + 3 − 10 = 8 > 0, `²d�#XÚ (2) ª÷
vÑÑ5^� ∇V = − (a + b − c) = −8 < 0, XÚ
´ÑÑ�.

nþ¤ã, ·�À��CXê H ��, 3Ó�
Ð�e, Ø=�¦� Chen XÚ (1) ª¥ØU�)·
b$Ä�Xê|Ü�)·b$Ä, ��¦� Chen

XÚ (1) ª¥�)·b$Ä�Xê|ÜØ2�)·
b$Ä, ´Âñ�Ù²ï:. H �À��(¹5
¦#XÚ (2) ª�A^��4Ù2�. §Ø=�±
$^���Ï&�I�¦XÚ�)·b$Ä�¢
SA^¥, �, du§Ó�äk·b³��õU,

��±$^�³�·bZ6�L§¥.

5 #XÚ�·bÓÚ

æ^üCþü�ÍÜO�{ [10] ¦#XÚ (2)

ª��·bÓÚ. ±°ÄXÚ¥� y1 ��°ÄC
þ, O��AXÚ�1���§¥� y2, ��°Ä
XÚÚ�AXÚ��§.
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°ÄXÚ�

ẋ1 =a (y1 − x1) + Hy1z1,

ẏ1 =(c − a) x1 − x1z1 + cy1,

ż1 =x1y1 − bz1;

�AXÚ�

ẋ2 = a (y2 − x2) + Hy2z2,

ẏ2 = (c − a) x2 − x2z2 + cy1,

ż2 = x2y2 − bz2;

Ù¥ a = 23, b = 3, c = 18, H = 26.1, °ÄXÚ�
Ð�� (x10, y10, z10) = (6, 6, 6), �AXÚ�Ð�
� (x20, y20, z20) = (1, 1, 1).

ÏLO���, �AXÚ3 y1 °Äe� 3

� ^ � Lyapunov � ê © O � λc1 = −6.7505,

λc2 = −7.5526, λc3 = −11.6986, þ�u 0, `²
�AXÚ�°ÄXÚ�±��½ÓÚ.

ÏLê��ý�±wÑ, d�üXÚ�ÓÚ�
JéÐ, ÙØ�� e1 = x2 − x1, e2 = y2 − y1,

e3 = z2 − z1, Xã 10 ¤«.
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ã 10 °ÄXÚ��AXÚ�Ø��ã (a) t-e1; (b) t-e2;
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dã 10 �±wÑ, ��²L 2 s, �AXÚ�°
ÄXÚéÐ/��
·bÓÚ, `²± y1 ��°
ÄCþO��AXÚ�1���§¥� y2 �¦#

XÚ (2) ª��·bÓÚ.

ÄuÓ���{, ©O± x1, y1, z1 ��°Ä
CþÅ�éA/O��AXÚ�1�!1�!
1n��§¥� x2, y2, z2, �±�� 9 �ØÓ�
�AXÚ. ¦°ÄXÚ (Ð�E� (x10, y10, z10) =
(6, 6, 6)) ©O�ù 9 �ØÓ��AXÚ (Ð�þ
� (x20, y20, z20) = (1, 1, 1)) ?1·bÓÚ��ý,

ÏL*	�ý(Juy, Ø
± y1 ��°ÄCþ
O��AXÚ1���§¥� y2 �¦°ÄXÚ�
�AXÚ��·bÓÚ	, Ù{þØU¢y·bÓ
Ú. Ó�, æ^;.� Pecora-Carroll (P-C)[11] �{
��é', ©O± x1, y1, z1 ��°ÄCþ, �ï�
A��AXÚ, �ý(JL², d{EØU¦XÚ
¢y·bÓÚ. Ïd, ÀJ y1 ��°ÄCþO��
AXÚ�1���§¥� y2 �ÓÚ�{´�Ü·
��{, �XÚ(�{ü, ´u¢y.

6 ( Ø

�©�Ñ
��Äu Chen XÚ�#�n�g
£·bXÚ, TXÚ´3 Chen XÚ�1���§
¥\\���CXê�¦È�, ÏLN�T�CX
ê¦#XÚ3ØÓ�Xê|Üe�)½³�·b
y�. ©¥Äk?Ø
�CXê H Cz�#XÚ
�©
ãÚ Lyapunov �êÌ, ¿ÀJ
��·�
� H �©Û
#XÚ3T�e�$ÄG�. ÏL
�ýã�±wÑ, #XÚ�¦� Chen XÚ¥ØU
�)·b�Xê|Ü�)·by�, ¿�¤���
·báÚf����, Bu>´¢y. Ùg�Ñ

#XÚ�·b³�¯K, =·�À��CXê H

��, 3Ó�Ð�e, �¦� Chen XÚ¥�)·b
�Xê|ÜØ2�)·b$Ä, ´Âñ�Ù²ï
:. ��æ^üCþü�ÍÜO�{¦�AXÚ�
°ÄXÚ��
·bÓÚ, ��{{ü, ´u¢y,

ÓÚ�JûÐ. #XÚò�A^u��Ï&���
·bXÚ¥.
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Abstract

In this paper, a new three-dimensional autonomous chaotic system is constructed by adding a product term with variable coefficient

to the first equation of Chen’s system. The new system with different groups of coefficients can be chaotic or not by adjusting the

variable coefficient, that is, by adjusting the variable coefficient, chaos occurs in new system when Chen’s system is not chaotic, or

chaos is suppressed in new system even if Chen’s system is chaotic. The characteristics of the new chaotic system are analyzed in detail

and the synchronization of new system is considered. Moreover, the simulation results are also presented.

Keywords: Chen’s system, the new three-dimensional autonomous chaotic system, chaos suppression, synchro-
nization
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