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Design and circuitimplementation of new hyperchaos and complex chaos system

FANG Jie, JIANG Minghao, LI Zonghan, LIU Na, DENG Wei
( School of Electrical and Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China )

Abstract: A new four-dimensional hyperchaotic system is constructed. It contains six parameters, and
each differential equation contains a nonlinear product term. Based on the Matlab simulation software,
the dynamic behavior of the hyperchaotic system is analyzed from the numerical simulation results
showed that the system can produce periodic orbits, Quastperiodic orbits, chaotic attractors and other
rich dynamic behaviors with changes of parameters. Furthermore, the hyperchaotic system is
extended from the real number domain to the complex number domain, and a new complex chaotic
system is obtained. The complex chaotic system has two positive LLyapunov exponents and rich chaotic
dynamics. The simulation circuits of the designed hyperchaotic system and its corresponding complex
chaotic system are built using Multisim software. The simulation results verify the physical feasibility
of the new chaotic system.

Key words: hyperchaotic system; complex chaotic system; simulation circuit

[1]

: 2020-10-30.
: (61775198) 5 (202102210317,192102210083) 5
(20A413012).

(1981-), 5 : (1973-), s E-mail: dengweil 973@126. com.



58 40
, . Zhao ¥
, Fang ™ ,
» Zhang [ ,
s 2
Rajagopal [ ,
° Shlkha [o] ’ °
. Singh 3 2 :
, 3 . Multisim
5 . Chen
. Yang [ .
1
[9]
. Ma 9
[10] ’ '
° 2
’ . 2 ,
° (D,
’ Ji‘a(yf)—Fyz
’ y=dxr—cy—xztew
. (1)
’ lzl)z—ﬁ—xy
° W=rw— yz
° casb,c d,rye . a=27,b=
[11]
’ 1.5,c=5,d=43,r=0.5,e=3.5 ,
° , 1 o
(2] Lorenz
, 2
Lorenz . Liu 0¥
2.1
’ (1 (
)
Sun " s VV:@—Q—Q-Fg &Ly:*a*c*b—l—r (2)
dxr Jdy dz Jw
s 3 -
[15]
- Huang c—b+r<0, a=27.b=1.5.c=5.d—=43,r—
2 . ) . .
’ ' _ &y ko
Lur’e . Liu 0.5,e=3.5 VvV 91‘+€}y dz  Jw a
o . c—b+r=—146.5<0, . t—
(oo}

Mahmoud [

b b

b



100
50
3 0
-50
-100
0
z 0 -20 y -50 -25 0 25 50
X
(a) x-y—= (b) y—=z—w (c) a-y
70 80
i 60
60 Q1
50 & 20 +
40 r ot
Y oaf 20t
_40 L
20 | - -60 |
10 L L L 10 L s s L -80 L L L L L
-50 -25 0 25 50 -30-20-10 0 10 20 30 10 20 30 40 50 60 70
X y z
(d) x= (e) y= ) 2w
1
Fig. 1 Chaotic attractors of hyperchaotic system
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