Vol. 30 BHEFEALFEFIR No. 4
2009 44 H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 789 ~791

B [q] #84 Hindmarsh-Rose Z& % [E) 4

& o, Fum
(AEEH T R BT 5E AT, LT 100081)

WE RABEER N, YT mPA-BEA ARG 2 m A8 G 5 Hindmarsh-Rose #1204 LR 5t
WIBh AT R, WSS R, AR R IEXT P 2T R A AR, 242600 A 45 i 25008
EAFES, BIAEIR SN R G MmN R G 3h TR S RIKEh R G AL FRMIR G A&, WAL R GuAk TR M A MR
TEOLT, BRSO B A3 L TR SR RE AN R 25 R BIAROL [R5, IR SEE B 58 4[] 45

X817 Hindmarsh-Rose #5; PG MARS; [F2

FESES 0641 XEARIRE A XEHS 0251-0790(2009)04-0789-03

Rl AE A SRS APl A7 A8, e 17 (20 R A ot PR PR RS 18 B[R] 28 BEAT T S50 L
g AR, MBI AR WL AR T I | A A A U R A A
{8, MR G Z— 27 HEOC TG RERRTIW LB fbf | Mg fh Kol 727 5540
BT XX A RGBT, A BT TR AR A AL A A RGP I S A
MG, PHETTIE RINGHA TR BAL IR BEAR T RE AL, 2870 22 1) T B 3 2l 19 ) 28 X i 28 R 8 TP S5 1Y
G308 B EEA R 5 AL, BhZTerh S AL AT B R e T AR R S e ST Z R R T
[ B Y. AR BT T B IR G X 2 R GE Bl AT RS,

1 BhAhFEEBMNFERE

Hindmarsh-Rose (HR ) #%%1-'"" & Hindmarsh 1 Rose N T iRt & e iE shit iy, deddtksh fi2
W Es LI, MRS R RSO A MERT, HR M4 cBAa ZEAYRHE 3 2451 0
R MR G )7 OEH A HR hgon, HrbS—DME oA Z i aEN, FROVRS R4
B AMATTR B — AT G E R, BRI RS, XA RGBT R ol i A
6, =y, —ax, +bxt —z, + 159, =c—dx] —y,; % =rs(x, —x,) -7,z (1)
Ny =y, —axy +bxs —z, + L, —B(x, —x,) ;3 9, = ¢ —dx; —y,; 4 = rs(x, —xy) — 1z, (2)
X, BAMEITTHEA 3 DRSS R x, RISy AR N R 25 1 AN AR r N
SRS R A R SEL, B r BUE B 2005 BRI B AR 5 o, m AR 5 7 RS
JIA S YR W SCHER[ 10,12 ], B RRFRA SR, BUARITH R I & S BUE 53 e = 1.0,
b=3.0,¢=1.0, d=5.0, s=4.0, x, = —1.60. r FI T NFHIZH0, MRAGH7 L SCHR[ 14 1. A SCHF
I B s D & N i (=10 | B B v VAR Bl i N s G SR VNN s G R R IS G B R
It B T 208 W R B (Explicit Euler) ¥, RFZEMFHIY 1000 s, 2K 0. 005 s.

2 HRSHE

2.1 EIBRGEMMN REHLEFRES
M7, =0.013, 1, =3.0, r, =0.01, I, =3.2 B, XS RGEF0 N R G40 TR MRS, 7E# 4T
BAARUS | SRS RGN R G RRIER A3 (1.0, 0.1, 1.2) FI( -1.0, 0.5, 2.2). S HR

ek H . 2008-02-13.
FAWH . FHEERB2EEA (S 20433050) FIEZ <1117 318 (4L . BO7012) % ).
RN 200k, 5, Wi, 202, B, EENFHE PSRRI 2E IS, E-mail; gsli@ bit. edu. cn



790 HEFRERNALFEFR Vol. 30

JERUINAN B =0. 5 F, IR GEATIAL TIRME A B A R RS, AnP 1 (A) FroR. BRI I 28 48 PR T
RS TRB AR A2 7ok, (R 18T 1 AT LU, 3 B R A R R L I 220 2 T8 B A AT fif 5
B, RENImsh 15 AR,

20 FA)— X X2 p=0.5 200
1.0 F Lo F
= i .
3 =
= o00f § s 0o0r
L B =
=
1.0 1.0
2.0 1 i 1 1 - | 1 1 2.0 | 1 1 I 1 L 1 L
500 600 700 800 900 1000 1.5 1.0 05 00 05 10 15 20
tls xi/a.u.

Fig.1 Time series of x,, x,(A) and attractor of x, vs. x,(B) plot for the time series
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Fig.2 Time series of x,, x,(A) and attractor of x, vs. x,(B) plot for the time series
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Fig.3 Time series of x,, x,(A) and attractor of x, vs. x,(B) plot for the time series
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Fig.4 Time series of x,, x,(A) and attractor of x, vs. x, (B) plot for the time series
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Fig.5 Time series of x,, x,(A) and attractor of x, vs. x,(B) plot for the time series
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Synchronization in Unidirectional Coupled Hindmarsh-Rose System

LI Ji, LI Qian-Shu”
( The Institute for Chemical Physics, Beijing Institute of Technology, Beijing 100081, China)

Abstract The dynamic behavior of two unidirectional coupled Hindmarsh-Rose neurons under different initial
conditions were numerically studied. The results show that coupling strength has important influence on syn-
chronization between the two neurons. When control parameters are different, that is, the drive system and the
response system are both chaotic and the drive system is periodic oscillating while the response system is chaot-
ic, under these two cases, the firings of the drive system and the response system both can transition from
asynchrony to phase synchronization, and then to almost complete synchronization with the increase of coupling
strength.
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