52 12 2003 12

Vol.52 No.12 December 2003

1000-3290/2003/52 12 /2989-06 ACTA PHYSICA SINICA (©2003 Chin. Phys. Soc.
%
710049
2002 10 14 2003 5
A <T>
A T <t>>2T
<t><2T
PACC 0545
1.
Xjy1 =f X;
=8 riddled basins D, 0< Dy<1 & &
9
10—15
g =fa +ey —x + D&y
112 Fo x vy
’ Y =Ly +e -y + Doy
1
Lai
0=y -«
S = Sz - 51
temporal riddled basins .
A .
0 = f oy, —f % =26 + Dy§;.
<T>
‘ Dy, >0 A
A A’
14 A
T n 0 = f x =2 0; + Dy§;.
17 z=1Inl?dl
FPK
16 zi =z +Inl f x -2 .
z v D

" 10172067 30030040



2990

52
v=<Inlf x -2I> D, | 5ﬂ‘i
< T>m = |5 | Inj5"
D=2 < Inif x -2 Ol Do
—<Inlf % -2e1>7%>. 2 3.
A Lyapunov
1/\_‘1 A/ <T>max
AA = ALwa=01n|f xj —26 | 14
v=AL T T A’
A >0 A ’ <t>.>T
A <0 v<O0 A’ . <> <T .
Inlf » -2l -<Inlf x - <t>u>T A’ Sy A’
2el > z  FPK Dy<E<I|6,| Q 6, Dy<l1d,1<
p oz tlz i E Q A <T>, .
0
apztlzooz_uapztlzoo S, E S, A <t>, >T A
ot oz 0
Dazp z t1z O 3 A
* o7 ) Sp A
1 151 = oo O= 0,€S; A" <>, <T A
[0, 1 <18l < 18,1 10, l<ldy,l
21 <2< 2y, 22y, - [ 8! [ &y, | <T>m>T
8 |8th| _i & )_; > Tln_] _[h
A’ : FPK v |8y Dy
<T >y T
1 z =z
pzzOO_.O
z £ z v
7& 0 _ i DO Dl 8111
<T>%__U O n%
zy 2ot =0 v
P th 0 ) 1 & ( i DO I))
—<T>mfkn80 - %
__ dp _ D 5
Jat = Up+Ddz_0' <<t>+ T2 In7t |0
60 DO
<t>,>T
z; = In D, 4 0
D 0
FPK 8 A’ el ”[ h
T'<<t>wm+Tln 5 In Dy
1w _» oy
<T>= 4*[ e b "Th du[ el " do. > i
DJ, Js, Sun -
| 0o | < Dy D
v<0 10, l<ld,l 16,1 <18, <7> 0
Dy< 16, < E E<I1d,l
110 O S| T
<T>%—U 8,}, 180 5 D, Dy >|8[h|

<t> 16,l <Tt>,.>2T S A’

max



\/\/K/;ssm

s\
! /A A /\ /\ 4 SRR T2
VAV
oC
®
BIR ° B
FHEFESE

A | PR ER

(b)

|
'V RS AETEN

4|

LV ASAETEN

12 2991
A r Z Q 21 Zy
S A’ T
<T> T T
Su - 2t Z.[{ 3 }dﬂ = J %B‘ de’.
Q’DO < E <16, : zl; o dzly
T<<t>, <2T e =T
AI T. Jz'h D 43 du
A Py 8 T =0
Jll D u Zl du
4
4 A/ e% T4 e% 041
- e% T B |
I e RS L R A
<T>m <2T A 1—|8m|0|6,|5
A/
Zih
- 1—168, 17 18,177
1 x=y PW,I,‘ 5y T = 0 .
B 1—|6mIU|61ID
C . 80 A/
Q 2y Zy 18
» B



2992

16
open dense set .

5. < T > < B C
2T B
Cantor-like .2 B C
closed set B
A A

a=3.678573, £¢=-0.8, LME

0.26
-
0.22
0.18
0.16 0.18 0.20 0.22 0.24 0.26 0.28 0.30 0.32 0.30 0.35 0.40 0.45 0.50 0.55 0.60
X X
(a) ®
a=3.678573, £=-0.8, Do=0. 00001, T=150 . 87, Do =0. 0001, T'=200
0. 30
0. 50
0.26
. >
0. 40
0.22
0.18 0.30
0.16 0.18 0.20 0.22 0.24 0.26 0.28 0.30 0.32 0.30 0.35 0.40 0.45 0.50 0.55 0.60
X X
(©) (d)
a=3. 678573, &£=-0.8, Dy=0. 00001
0. 60
0. 50
=
0. 40|
0. 30
0.16 0.18 0.20 0.22 0.24 0.26 0.28 0.30 0.32 0.30 0.35 0.40 0.45 0.50 0.55 0.60
X X
() ()
2 a b

+ © — ®© — ® + ®©



12 2993
B C xla O< v <oa
S N R 1
- X -—a a< %<
A O<axl a=0.3 ¢
= -0.87
B BB Dy=1.0x10"" 18,1 =1
C. v
F=-04 <z>, ~110.
C
B B
C
T
<T>m >2T
T T = 10000
B
— o 4+ o®© + 00 — o
C
2 e 2 1 . 2
Boc e 2 5
2 e 2 f
1b
1d
2
X = ax; 1 - a
a=3.678573 ¢ = -0.8
19
Dy=1.0x107 18,1=1  +=-0.47
0~ +- th ' — D - .
<7>,.~3200.
1 Pecora L M Carroll T M 1990 Phys. Rev. Lett. 64 8 57 6253
2 ZhuS Q Lu X Chen X F et al 2000 Chin. Phys. 9 337 11 Pegna G Marracu R Tonelli R 2000 Int. J. Bif. Chaos 10 959
3 Liu F RenY Shan X M et al 2001 Chin. Phys. 10 606 12 Heagy J F Carroll T L Pecora L M 1994 Phys. Rev. Lewt. 73
4 Huang X G Xu J X 2001 Chin. Phys. 10 1113 3528
5 Chen SH XieJ] LulJ A et al 2002 Acta Phys. Sin. 51749 in 13 TanN Chen Y H Xu J X et al 2000 Acta Phys. Sin. 49 1215
Chinese 2002 51 749 in Chinese 2000 49
6 Yang T Shao H H 2002 Acta Phys. Sin. 51742 in Chinese 1215
2002 51742 14 Kapitaniak T Brindly J 1998 Chaos Solitons and Fractals 9 43
7 Chen YH ZhouT He D H et al 2002 Acta Phys. Sin. 51 731 15 Tan N XuJ X Chen Y H2002 Chin. Phys. 11 670
in Chinese 2002 51 16 Lai Y C 1997 Phys. Rev. E 56 3897
731 17 Cenys A Ulbikas J 1999 Int. J. Bif. Chaos 9 355
8 Kuang J Y Deng K Huang R H 2001 Acta Phys. Sin. 50 1856 18  Gardiner C W 1985 Handbook of Stochastic Methods for Physics
in Chinese 2001 50 1856 Chemistry and the Natural Sciences 2nd ed  Berlin  Springer-
9 Alexander ] C Yorker J] A Zhiping Y et al 1992 Int. J. Bif. Verlag pl35
Chaos 2 795 19  Maistrenko Y L. Maistrenko V L. Popovich A 1998 Phys. Rev. E
10 Kapitaniak T Maistrenko Y Stefanski A et al 1998 Phys. Rev. E 57 2713



2994 52

The characters of riddled basins in coupled chaotic synchronized
maps with additive noises *

Tan Ning Xu Jian-Xue Kang Yan-Mei Chen Yong-Hong
State Key Laboratory of Mechanical Structural Strength and Vibration Xi’an Jiaotong University Xi’an 710049  China
Received 14 October 2002  revised manuscript received 5 March 2003

Abstract
In real systems because of the inevitable noise a chaotic synchronized attractor A will turn into a metastable attractor A’
with an average lifetime < t> . We analyze a two-dimensional coupled map with additive noises and find analytically that the
riddled basin of A" will disappear when < 7> <27 and can only be observed qualitatively when < > >27T where T is the
duration of an experiment. According to the characters of the riddled basin without noises it is found that the riddled basin will
turn into not only a temporal riddled basin but also a regular fractal basin. This result is universal in two-dimensional coupled

chaotic synchronized maps and the further numerical calculations can also confirm this point.
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