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Abstract The mathematical analysis of the delayed feedback control (DFC) method, which is famous as a simple

and convenient chaos control method, is very difficult because the system with DFC method becomes an infinite-di-

mensional dynamical system expressed by delay-differential equations. In this report, we analyze the system with

DFC method by means of applying the Padé approximation to the time delay, and discuss the nonlinear dynamics

of chaos control in detail.

Key words delayed feedback control metod, chaos control, Padé approximation, delay differential equation, basin

of attraction, Duffing equations

1. L ®IC

IHEEOBEBET NV OHRTIE, FREEROMEFENHEETR
WAL B IR B, VDb B H T AERA S B
ENTE. A4 RZEENTIIEFBICHEHEFNRRETDH S
A, TZITIIALTEEUWREL I EAT, flETRENN
KERFENTVS. hA XL, AA XTS5 7 Z0OHI
EEICERET AL ERAMH#E (Unstable Periodic Orbit = 2L
T, UPO LB&T) BRELT BT Lick D, ¥ AT LOEFE
EXICTRTLRENELHEETSHD, 1990 FiC Ott I
k> TREZNTLLE, % OBFEAEENTLS (1. ZOH
T, 1992 £EIC Pyragas iIC X > TIRRENTZEIET 4 —F /Xy
2 %l (Delayed Feedback Control : LR, DFC & B&9) i,
VA7 LOBREOH A&, BRGED AL TZTBEDOH IO
ERANCT 4—RN\w o35z Lickh UPO ZLEILT S
FHETHY [2], BHEL T3 UPO DABZERTE, FIENRD

B A+ 3 RAREET, ERRICBOTHENROET ILE
ZEL U, DFC #iE, COBEI, S ELEEY AT LI
LEAETN, ZOEMBLEITENTE. '
Z0—%4T, DFC B REENE S THMa AR CEEMS
HER) TEINBEERTOLAFIANY AT LTHBT
EHD, 20BN EE TRV, £z, DFC DY R
F LOMZEEIEREMNTEI NS 2D, 03| EARFEED

WD THEMIC IR 5 T LARENTED [3-5], ERRKCBVTH

EEERRIRT 5T LA TET, Thic X b RIEEAEHIE
HBLIREARV. IUARDLIE, REEN 2R TIEERBIC Padé i
LiEFBW5 T &2 &> T, Mackey-Glass BIEM S HEAZ AR
KD HHERGEML THFL T3 [6). 2T THEMET
%, LUAD DEX % Pyragas ® DFCEICEHAT AT &l kD,
ERIBNIC Padé 2 EAL 72EBRRITTY AT LTRENS
HA ABEER R L, DFC IS BY % A4 AHIEO IR E)
FIEEESMCT S,
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DY AT LZBAL, % 3 8T DFC EORMENIC Padé i
LzEAL ZERRTOY AT LERET S, BAHTIE, &
BOAFX XY AT LI DFC & 5 3 HiTRRL 2 BRRTD
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507+ 57205 AKREE R KT B LI X D A X
HDAA=ZX LW E#wT 5. B 5 HEEAREDLELHTH 3.

2. BET 4 —F/\y JHIEE

Pyragas Ic & DR & h = DFC i3, A4 AEEO R
TOHALBEEL TS UPO ODEHSIE I BEDH L DEE
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“= ( y(O) -yt - 1) ) @

TERENS. £/, TIZEELT5 UPODEHRTHS. VA7
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AT L (1) DETHY, UPOREELEINIT LIS, L
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M

az+2az_qu=pz (1=0,---,M) (M
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K7, B) &b, F#pi(i=0,--- , M), qi(j=1,---,L) DI
MWRES. '

3.2 (n—1,n — 1)Padé Gl AL 2 DFC %

TT TR, BN ZRTREMBEXE (n-1,n-1)T
Padé 5l 5T &ic &k D, DFC HEDY AT LEHRRTO Y
AT LTHEET 5.

DFC#EDY AT L 2) KBWT, y(t) DST S AEHE Y
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% n+ 1 RTOWTARBRTRENS.

Y (9)

n MERDEEE,
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T = y (13)
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AT, FAKNUTHERERAPT V72 ZHEELTE

— 3 —

NI | -El ectronic Library Service



Institute of Electronics,

s

.2 .I1 g 1 2
4 DFC & TRELEN/BE or OFMT b S 7 4. FIEAAN

A TVBI®, 1LY 3 Duffing HERD UPO &—HL T
3. §=016,a=1,B=027,K =1.1.
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RKITDY A7 LOKES , DFC #EDEE L2 —> DF %
RBEHDOEEREFH > TR EHDNB. 5, T RTDY AT
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