LR 2
2005 6 A

HhAFEEHEHFR Vol.3 No.2

JOURNAL OF DYNAMICS AND CONTROL Jun. 2005

van der Pol B RRAIBEEA R FE=H "

&K ¥ W

(BEASIBLER. KE  410082)

BE SRR EEY van der Pol FRBTT THR, HFEWE T BT HBH van der Pol T
WRFFIEE W, 8 R ARhE AR E S U RIFEE SRS B2 KX R, 2 HTE S o
B A/ NORW, FEEITE T ASER 5 R T AEE AN . 35 A RE T S ERIE TR
HHER SREAVRETRERSEILERN LY.

XA L, RIS A HE S RE

51

mf

H TR, FEZ ARG RRESTE R ER
BB a R, XHF, EHE—-Fara
HEGRRET BEFFERN MM EAL , WRSAE
PR RS T R 5 SRTARE , KR T RE
i RFE - REE TR RRRE. BRI H
RERIERT st R G. HEX, B RAC
BAFEMFESENEERRNE. 7EREK 2.
Mm% EHABESEY ENGH IREH
B, ARG T KENHIR  ETIFE
HEHARR, I EF e R RS RS
7%, anad i ROm s i B ROV RIR A B %
2 2] et st RS S BT R E 5h
TR R & SRS R S ) R BT
R TH5R. _

S GRE—-HEHEREIEXEN HENRNE
TR, LR TAEEX SR T AR P
3T, 0 TR A 4 1 B St TS E B B LR
YT, R RS A R B LB IETETE R
— 1189 EF BRI E . 5 XEH N EEE
FRUR D X Em s, Hdi o XERM s, 5
AN TRAZRE T —TEH SRR AR
SRR, AR B FE AN %470, Chen G,
Moiola ] L& Wang H O M4 X8 H fY B¢ ik
RMRLARIRE 2/ T3 R MR . 324, 51xL
FREERIM S RS THR. X6, 7]HaI N &

2005-03-08 W HIE 1 B ,2005-04-20 HEHEURS.
* ER B ABEE ST RN H(10472029)

St H9m i SO R AT T BT
AT RSB RE
T+ whr —elp - fB)r =0 {1)
HetiE R BE L N EFK(N) FEFER
MAERES DTN, SR E TEENEBTH
FEIE-100 ROBFT A H MR SRR S 3, A
HAEGMN IR SURRLHEFTER . 2NN RS
AT EAHE R R
T+ wir —elp—~ fr)x = elgprls -
1) + g (e = 13)] (2)
1 BRiHE
MFRHE(2). Y /S HET, BENETH
FR(2) H—FriE e
x = acos{wgt — 0) (3)
Hip o F00 R la] ek %, 2 (3) s [A) SR R0 A
7
x =~ awgsin(wgt — §) (4)
acos{wgt — 8) + aBsin(wgt — 8) = 0 (5
A (4) FEATEF ALK S T 45
x =~ awpsin{wgt — 8) + abwycos(wor —
8) — wiacos{wyt — 8) {6)
2 ¢ = wpt — 0, 4R(3), R(4) M(6) FLAR(2)
B
— asing + afcosyp = wi[(pwg - gsinwory +

BawoCosa T asing — (gycoswyr) +



26 #Ooh % HF O£ #W ¥ W

2005 5 3 H

ZamgSinayg T2 ) @COSY — B13w0(:052 Psing ]
(7
i (5) ML(7) 5B

aff = fo[(‘m’o + gpSinwg Ty — gaworoswyTy) X

asingoosg + (gy008weTy + ganesinewgTa) X

acost g — falwqoos® Psing] (8)

a=- fo[ (pomp — gpSinwo i + gawgcoswoty) X
asin’ ¢ — (g,coswpty + guwsinwyty) X
acosysing — fa’ wyoos® Psin®g ] (9)

BHBR(B),(9) FHAU ¢ B— AW+ T

T LA, 8 B Ry B AT bR

a= 2_23[(.&&00 — gpsinwgT) + grugoswyrala —
%ﬂweﬂs] (10)
5 g ﬁ;(gpcoswofl + gdwosinwofz) (11)

FH ik, ZERG AR EERT LEH

q = 2,‘/ Jg g,,SlanT} + B upCoStwg T2

(12)
ma - RA(11) TIARAZERGRETRSHR
FHUZPIBE, N THERBCERMRIFRERNE
KB4

Ep00swgT) + gusinweTy = 0 (13)
N
&psinwg Ty — geoosagty = C (14)
Mg (13) F(14) 743
g5 + ghwd + 2ggasinug(ry — 1) = C
(15)
&1y -1y = ¢, BN RARBEMAER A 8RR

FREFIREAT , TR IR R

o= 2«/ pwo £+ gh + g + 2gpaasinwgd
B o)

(16)
KPP EAFSHR(14) EARSRE, ¢ HH R
(13),(14) B7E . Al WL, YARERME R AL,
AL AE— R S SORM R EOR (AU EW A
RALFF AN, 7] P R 2 BOR A F
XK.

2 BMEITH

BREGEH e =8=1,wy=1,¢ =0.2,1
4A(12) P g, = g; = OTBRRLERBINEE 2
= 2, JERRE ARG AT 2 ud (R Pr iR R R AR A
1 FirR.

2.0
1.5
1.0

= I |

-1.0
-1.5

2.0 "
0 20 40 60 80 100 120 140160 180 200
T

(a) FEEGRE

{a) t-x curve

2.5
2.0
1.5
1.0
0.5
= 0
0.5
-1.Q
-1.5 f
-2.0 ¢
-2.5

PR —

-2 -1.5 -1 0.5 0 0.5 1.0 L5 3

X

(b}
(b) z-z phase-space trajectories
1 ERGHER
Fig. 1 Numerical solution of original system
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AMPLITUDE CONTROL OF LIMIT CYCLE IN VAN DER POL SYSTEM
WITH TIME DELAYS®

Qian Changzhao Peng Xian
{ Department of Mechanics , Hunan University, Changsha 410082, China )

Abstract This paper studied the van der Pol equation with two time delays, particularly the amplitude control
of limit cycle in van der Pol system with time delays. The perturbation method was used to obtain the relation
equation between amplitude and time-delays. Based on the equation, the controlling of time delays to ampli-

tude were discussed. Then numerical method was utilized to testify theoretic result.
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