56 12 2007 12 Vol.56 No.12 December 2007
1000-3290/2007/56 12 /6865-09 ACTA PHYSICA SINICA (©2007 Chin. Phys. Soc.

710049
2007 2 19 2007 5 31

EWB

PACC 0545 4265

1.
. 1983
1
6
2.
7 Riemann-Liouville
2 d’f t 1 d" J’ f
. = 1
de? F'n-q dt"Jo ¢t -< =
r- n-1l<g<n ¢ n
1
Lorenz Chua’ s
Chen Liu Rossler |
s L{qu ; }
: de?
-l go-1-k
=s'L [t 2 s [—tq% 2
[t
d'f ¢ } .
EWB L{ ae JEES 3



6866 56
/¢, 1/cC, A
TSYURC T tYsyURC
1/s7 R, R, R, R,
o : F 5 T B
1/s1 . 9 g 0.1 h(t)
0.9 1/s
2dB 1/¢ ¢ 0.1 0.9 : Vst
1/s? 1 .1 A B 1 n=3¢=0.9 1/s°
2 dB /5"
I /¢, 2 2 A B
S SSFURC TS+ URLC, s
b VG, /¢, 1/C,
S Ss¥URC, Ts+1/RC, ts+ URC,
C G COD (Cb+Ce+C(,+Ce+Cu+Cb)S R, + R, + R,
? + ? + C E 2 + Ra Rb Re RaRbRe @
e e c.C, + CC, + C,C, O
¢, s+ 1/RC, s+1/RC, s+1/RC,
Co . Cy=1pF
Hs =F s /C,.
F s =1/5" 9 du,
P by, z, + mz,
1 22675 5 +1.292 s +215.4 t
0T 5 4+0.01292 s +2.154 s +359.4 dy,
= =ey; - haz
2 R, =62.84 MQ R, =250 kQ de s
R, =2.5kQ C,=1.232 uF C,=1.835puF C,=1.1 dzy _
dr = X1y — €& — 8W,
pF. n=3 F s =1/5"
dw,
E = - dxl .
5 a=10 m=1b=1e=2.5
R Ry Re h=1k=1g=2 ¢=4 d=0.25
X Y1 2 wy .
Cq C, C.
|| |1 il
A A 1
h(t) —ax, +ey;z, + mz; =0
ey, — hx;z, = 0
2 1/5%° 6
kxyy, — ¢z — gw, =0
- dxl = 0.
6 00000 .
Lyapunov

00000 5
Jacobi



12

6867

~
o
1l

|
—_
(e
[e]

I

o o Y o o s o
|

© o o =

. ISH

(9]
(e)

o O

det J, - Al =0

A =0
-9.9916 A, = —-4.0208.
Ay Ay

0124 2, = 2.5 A,
A A
00000

00000

2422 0.8 0

X~z Xy y-z X-w

4 5 6 7

10—12

Lorenz
Chen
Liu

Lyapunov

Lyapunov
L,=-0.0275.
Dy,

Lii

. Lyapunov

L, =0.4675 L, =0.0152.

L;=-11.9512
Lyapunov

D, =7 + L.
L | L.f+1 l el
L +1L,
=34+ —F—.
| Ly + Ly |
Lyapunov D, =3.04
20
N0
-20
20 20
0 0
20 20 X

20 t

Z1
<

,20 L

20 ¢

Yy
o

,20 L




6868

20

40

20

10

X1

-10

,20 L

log|x4|

vvV= ox,

-11.5.

o,

9y,
Ay




6869

12
e EWB AD633
EWB
X1 1 3 w,
EWB . LM741 11
Ry
]
T
XI_IXYW Ry Ry
LA~ R, _‘j'>—
R, =
¢
Y R ki Yy Ry
XS y N R
L2 o
Ry =
ol R
—,_an Ryo 1 o R l %
X T~ 12
L X > > >
= = =
Ry _I_—‘,> Wi R
+
El ’
Ue, =2
ducl B 1 RB e u uC4 = w,
dt ~7 R, C "% TI0R R, C e MG
N 7 5 . EWB
13
" Ry Ry, C, e = P
duc2 R 1
dt TR, R C," T 10R, C, "o e ; 2
dug B R, 1 .
dt 7 10R, R, C5 e tte, = Ry Gy e 0,
| s
- RIS C3 e
-2
du04 1
dt =~ R,CMa 0 100 200
R, =100 kQ R, =1000 kQ R, /s
=100kQ R, =10kQ R;=10kQY R, =100 kQ R, =
12 EWB ue 1

400 kQQ Ry =10 kQ Ry =10 kQ R,y =100 kO R}, =
250 kQ R, =10 kQ R;; =10 kQ Ry, =4000 kQ Rys

=500 k. C,=C,=C;=C,=1ypF.
Ue, =%
e, =N

dqxl

i + by, z; + mz,
d’y, h

di =ey, — iz


Absent Image
File: 0


6870

d'w,
qr dx,
d ¢=0.9 3.6
14
Z
g .
duc]——il u +7R13 Uc U
de' = Ry;C,7% T 10R,R,C,%2 "%
N + RB u
) ) ) ) ) R,R,C, ™%

-3 0 3

q
uc,/V 7(1 i - O Uy — S Uc U
dt’ TR, R;C," % T 10R,C, 4 G
13 EWB uc, -uc, x1-21 dquc3 RS 1

der = 10R, R, C, e, te, = R, C, Ue,

d’z 1

dtql =kx,y, — ez - gw, T RsC, Ue,

Ry
AN

1
R, Ry Re Rs
L AAA— N

Ry
X M ANA— |

- Ca Cb Ce
|1 Il |
11 4] |
R, Ry Re wy
Ryy Rys

14



6871

12
q
d i, 1 . 9
de? R,C, "
3 L
14 2 1/s"°
11
Z
§ 0
9
14 3t
15— 18 ° ’ ’
0.4 uc,/V
17 EWB uc, ~uc,
2 X1-Y1
=g
S0
9
N
3 L
-2
0 100 200 Z ol
t/s s
15 EWB uc t
1
_3 L
-3 0 3
N uc,/V
18 EWB Uc, ~lc,
z ' |
- 0 Y1-21
s
37 0.2t
-3 0 3
uc,/V Z
3 0.0
s
16 EWB U, -,
A 0.2t
EWB : ' : ' '
-2 0 2
uc,/V
EWB
19 EWB uc, -uc,

X-wq



6872

56

10

0.4

15—18

Lyapunov

0.4

Mandelbort B B 1983 The Fractal Geometry of Nature New York

Freeman

Liu C X 2002 Acta Phys. Sin. 51 1198 in Chinese

2002 51 1198

Li C G Chen G R 2004 Chaos Solitons Fract . 22 549

Wang F Q Liu C X 2006 Acta Phys. Sin. 553922 in Chinese
2006 55 3922

Wang F Q Liu C X 2006 Chin. Phys. 15 963

Liu CX LiuT LiuL Liu K2004 Chaos Solitons Fract . 22 1031

Podlubny I 1999 Fractional Differential Equations New York

Academic Press

Charef A Sun HH Tsao Y'Y Onaral B 1992 [EEE Trans. Aut.

Contr . 37 1465

Ahmad W M Sprott J C 2003 Chaos Solitons Fract . 24 1097

TaoCH LuJ A LiJ H 2002 Acta Phys. Sin. 51 1497 in

Chinese 2002 51 1497

13

14

15

16

17

18

Tan W Wang Y N Zeng Z F Huang D Zhou S W 2004 Chin .

Phys . 13 459
Guan X P He Y H Wu J 2003 Acta Phys. Sin. 52 2718 in
Chinese 2003 52 2718

LiY YuSM Dai QY LiuMH Liu Q2006 Acta Phys. Sin.
553938 in Chinese

2006 553938
LiuL SuY C Liu C X 2006 Acta Phys. Sin. 55 3933 in
Chinese 2006 55 3933
Wang JZ ChenZ Q Yuan Z Z 2006 Acta Phys. Sin. 553956 in
Chinese 2006 55 3956
Chen ZS Sun KH Zhang T S 2005 Acta Phys. Sin. 542580 in
Chinese 2005 54 2580
TuL L LuJ A2005 Acta Phys. Sin. 14 1755 in Chinese

2005 14 1755

LuJJ Liu C X 2007 Chin. Phys. 16 1586



12 6873

A hyperchaotic system and its fractional
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Abstract
In this paper a novel four-dimensional autonomous hyperchaotic system is presented. Some basic dynamical properties are

investigated. The fractional order oscillator circuit of this novel hyperchaotic system realized is simulated using EWB.
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