55 1 2006 1

1000-3290/2006/55 01 /0047-07 ACTA PHYSICA SINICA

Vol.55 No.1 January 2006

(©2006 Chin. Phys. Soc.

12 2 2
1
2
2005 5 5 2005 6 6
PACC 0545
T
1 pe
= Wang 2001
1] ” 910
11—15
“ crisis
Grebogi Ot  Yorke GOY
16—18
T ~lp-p. 17 1
* 10275053

t E-mail drhe@yzu. edu. cn

213016
225002

13 14

2

.GOY

11—15

Mira

11—15



48 55

- Yn e O 1 Yn = O Umin = Umz)x - aUO
yn = 1 Umin = U - aUO - bUO .

max

Ky - KZ/

\s

X ' o, v. —c ngbzz

9 10 . 1 1
I 1, L1, K, K, K, )
—_ F
K, K, 2 1
EpF—-=-—=== e = o m g e e e - N -
C . L\ |
CU()
UC Umax
E K K, Ky Lo C
an UO
I, U, E
E K R c R . N Nonon
. Unin )
UL. Xn Xn+1 Xn+2
K, K, C
2 1
2 U,
[Un = Umax + U()Sinzn'xn xnéF 2 C Uc X, _ Umin Yu - [2 M% 5
Un = Umm( + CU() X, E F
U C w
n
n bU
x, . x ¢EF Coll, =1 27":1
Umax UO X _ R i a
P _los arcsin ¢ | arcsin ¢ e T B = e Ty o
= Xp Xp = D+ 27_[_ - 271_ 1 . " ’
“ ” U Yne1 = gly = Yo — ISln 2T[x"
E U, E % CF R
¢ O<e<l. 2 _ _ ay  l+ed
Xne1 = gz.v = X, + 27{11’1 l _ ad _ bdyn
Xn
= g, = 2
Umin Yn = Umm( - aUO - byn UO 3 y"+1 gZ) y” T
1 x, € F. 7
yn+] = yn - ISin 27'5%" xnéF
4 4
T
yn+] = yn + bUO X 6 F 6 7
a b a>1 b>0. 2

Umax - aUO Um‘dx - aUO - bUO



49

6 &2 Ja
7 Jo &2 J
6 7 X,
X+l Xns1 Yo+l J ]1 _]2 = ]Za U ]2[]
6 7
]=]1ﬂ]2=]10 ]2aUJ2b
= xy |z¥1_]xy€F N Xy gz-]x)eD
U I-g 1
7 Ja
.]2:.]2,1- 3 a=1a=2.0 b=
1.27 ¢=0.8 d =0.09 B’
. B “
3. ’ ’
6 —
7 81 82
D: X y |0$XSIF‘1‘ o’ xl,zsxsl
P 6 20
- x y IG IFl XFZ
Ji ‘ g1_1 P Pc Ji
gz ”
]]_ x y |gl_lx}€F 7 JZ 4-
a -1
&>
P PGJZ &1
” ]2(1 = Xy Ig;l iy €D
1 . 6 7
a a=2.0 ¢c=0.8 d=0.09 a=1
xn+l_?+m_x1?2$yn+l$xn+l_b+m_xF1 b
m &1 b=1.400
Ji 7
J>
gz_l
D L. gz—l b=1.356
M- N R b=1.278
2 by = 1.2691
Ja 3
& 0.81948 y, =0.55597
82
Ju=1-g
Xy €01 y€ 01



50

55

3 b=1.27 x€ 01 y€ 01
10 10 100000 1000
1234 ABCDEFGH
B
by ~1.2691
3 b=
1.27 by = 1.2691
4 a b =1.2707
4 a
3
b< by~1.2691 x€ 01 y
€01 10 x 10
1000 1000
B
4 b
4 b x €
0.815 0.825 y€& 0.53 0.58
500 x 500
20000

x€ 0.815 0.825 y& 0.53 0.58

4 b

. 21
Lai

3
4 ¢
x€ 01 y€ 01
1000 x 1000 500000
lx - x,1<0.000001 |y - y,|=<0.000001
4 ¢
A A
d C E
b
b 3 B’
A b
A
A 12 13
1
T o oA 9
A o
A



51

. a  b=1.2707

E

0.3

0.6

0.75+0.03
d o b-by "

d o b _ bo 0476t04(72‘

A

b

0.75+0.76
A oC b - bo * .

12

y=-1.51I.

oC

5

A

o b-by ’

0.9

10

11

12

13

d/

c

4 b

0. 560

0. 558

0. 556

0. 554 +

0. 552

0. 550

(@

T
0.817 0.818

b=1.2707

T T
0.819 0. 820

T
0. 821

0. 822

13

12 1

11 1

In<7>

10 4

9 4

8_

22 =-1. 48+0. 01

-9.5

5
100 x 100
1.2707.

-9.0 -8.5

b=1.2708

¥

-8.0 -7.5
ln(b—bm)

-7.0

-6.5

-6.0

1.2692


Absent
Image
File: 0


52 55
s
2N,
r = lim =l 14
n—>% n
n N, 1
A 5
T o« b- bO 4 15
y=-1.48+0.01
1 Guo G C Duan LM Zheng S B et al 1998 Physics 27 53 241 1475 in Chinese 2002
496 in Chinese 1998 2753 51 1475
241 496 13 JiangYM LuY Q He D R 2004 Acta Phys. Sin. 53 383 in
Guo G C Duan LM Zheng S B et al 1999 Physics 28 54 120 in Chinese 2004 53 383
Chinese 1999 28 54 120 14 Jiang YM LuY Q ChaoXG HeDR 2004 Eur. Phys. J. D
2 Unruh W G 1995 Phys. Rev. A 51 992 29 285
3 Wagenblast K H Otterlo A 'V Schon G et al arXiv cond-mat/ 15 HeY JiangYM ShenY He D R 2005 Acta Phys. Sin. 54 1071
9704252 in Chinese 2005
4 Kamennev A Gefen Y arXiv cond-mat/9708109 54 1071
5 Miyashita S Saito K Kobayashi H et al arXiv cond-mat/0001179 16 Grebogi C Ott E Yorke J A 1982 Phys. Rev. Leit. 48 1507
6 Guinea F arXiv cond-mat/0207381 Grebogi C Ottt E Yorke J A 1983 Physica Amsterdam 7D 181
7 Lotkhov S V' Bogoslovsky S A Zorin A B et al arXiv cond-mat/ 17 Grebogi C Ott E Yorke J A 1986 Phys. Rev. Leit. 57 1284
0312152 Grebogi C Ott E Yorke J A 1987 Phys. Rev. A 36 5365
8 Vorrath T Brandes T Kramer arXiv cond-mat/0312140 18  Grebogi C Ott E Yorke J A 1983 Phys. Rev. Leit. 50 935
9 Wang ] Ding XL Hu B Wang BH Mao J S He D R 2001 Grebogi C Ot E Yorke J A 1985 Ergod. Theor. Dynam. Sys. 5
Phys. Rev. E 64 026202 341
10 WangJ Ding XL Wang BH He D R2001 Chin. Phys. Lett. 19 Mira C 1996 Inter. J. Bifur. and Chaos 6 893
18 13 20 DaiJ Wang W X Jiang YM He Y Chen W He D R 2005
11 WangXM Wang YM He DR et al 2002 Eur. Phys. J. 19D Chin. Phys. 14 1334
119 21 LaaYC HeDR Jiang Y M 2005 Phys. Rev. E 72 025201 R
12 Wang YM Wang XM He D R et al 2002 Acta Phys. Sin. 51



1 53

Characteristic crisis in a system with distinguishable strong
and weak dissipation functions *

Chao Xiao-Gang' > Dai Jun®  Wang Wen-Xiv>  He Da-Ren®
1 Information Science Department  Jiangsu Polytechnic University ~Changzhou 213016 China
2 College of Physics Science and Technology —Yangzhou University — Yangzhou 225002 China
Received 5 May 2005 revised manuscript received 6 June 2005

Abstract
This article reports a crisis in a system described by a concatenation of a conservative and a dissipative mapping. The
special feature of the crisis lies in its special escaping hole. A fat fractal forbidden net induced by interaction between
discontinuous and noninvertible properties introduces rippled-like attraction basins of two periodic attractors which appear after
the crisis when a chaotic attractor suddenly loses stability. There are small areas which serve as escaping holes and are
dominated by strong dissipation as well as confined by the boundary of forbidden region only in the vicinity of each periodic

point. To our knowledge the crisis has not been reported before.
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