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Homoclinic R & G D.Birkhoff @ Signature IS 2L1T

mEX N ox 1E

1L &teHhic |
B CARTHES T 5 oo o H p 2TF M S S7EA
X =Ff(¢, x;A) (E)
= d
dt
teRrR Fryl

x€R? MRFEALE
A AeENCR 155x%
B homocline BEE#H>HpB o <> paftlBiic, ut AL
T5. BrRROIBEL KM AT, <o 0 aREE
GEsdCH T HC:
(1. 1) AR CE)( O ¢ 1< #1C T FIRRG O 40 6 & 20
£73: fl+2r,x;2)=f(t, x. 2) .
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(1.2)

(/.3)

(/. 4)

(71.5)

(/.6)

FiRxR*UN —> R® k12 & (1'% BFa G £ F+ T i
Tt FFIFsH 780 EF3: E (to, o, A0)E
RxRXNIHC T, 2R SIEAFMH & T35 E)atRy"
T Tl BII-BBETS.
ta2sa®FaEt &z (E) mﬁ??’(ﬁ,fo,%):k’—ékz
SAVTHEBIENERF KT T Rincard map e T
¥ 73:

T: R* —> R*

Xo > P(2m, 0, x,) |

Ticd &8 FByE o 55 ¥aHeB s o< A< 1 <Az
X8 RB1RE s EXRGERRBELHFORED ERT.
F105x ¢ AEAM LT, TE 1> DRE L%
ERRT 3.
EDE whd 0N Limt set ¥ FEAEEEmEAES
@) 3 wD), a(D) ' &ibbT: |

w(D)={ PER? : D= w-lmit P }

A (D)= PepR?: D=t-YUmitP}
SOBMRBREEDT 25 KSBIHNB T ¥a FrE
@, (D)- 4%, Wz (DIFF , o4, (D)-F% h & O o6fD)-45 & B0 &
T3, KT BEOOBLoADOFor & %23 9
ShEEID 0B, AL p <.
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it Pew (B3ua) ¥ T B=T(@PIECT,
PLEsfEs w(Bauld a)afBs ¢ wil Pof
(H3uld o S PZ?? )a &S IcwEsET 3.

HP(D) = @ (D) N o (D) —{D}#* ¢ ¢ 1®icqs.
HP(D) 13 o E A X FaERT Jhbatscd
TY% 0% homoclinc ROE SR "5 3.
QREHP(D) ¥ LT Tidd ®@a orbit &

orb (@)= U T*(a)

keZ
YT, HP(D) & orbit o BoFT [BI1E T4E 1 8l = &3

HP (D) /ors =H (D) £827.

& o g2 & |
L o#ERREALETEDICHEAN T B OB kAR
PHER RPA N 3B Zicps #h, T U B,
¥ |

(i) 6 0huatfd

) ¥ TaZga e ' bad s K€
L3 0

KOl TEMEERETIF) 2 e 2 v M5 3,
(Do MBI12& (1.2) TEE LR homoclinic & @ orbit IZ£113
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BUEK "B Lz g, 2HREE QEHPMD) £ L wib,

QuT@) S OB 5H L THCBRBYLEAL 5 15 o T <hift
dynamics CR<CRR LT LE b0 EBHKS. ()il o
WTENXTHEERAIE)VRFLERTE T, 2y o i
IAE T 4 <l GD. Birkhoff 1102 K L %= signature a % 2
PEFY) T ki L EAND, Mk 2oy HE KNS,

2. G.D. Birkhoff & signatimme & % a 441§
RDWEREZRBK, RQWEDIL&HIN T3 0F,
A O E T+ 5 bomochnica 15 &3 & T3, o,
AB ¥ w5 n@ad s T3 ‘
%8 o ?;‘ﬁ-ﬂl:fﬁ]é&%fc zZH<, “
XGEFEa 2 D/O(\Q,&/@D ’
CEFEFNESBR b aTheLz2 3.
w (D)2 B RAA G % homeo hy & %L, ho £'T|,i<
$TRE shift Tp & T3¢ |

oy Loy
T’“’l lm To= ho T, ha
w(D) —ﬁ9—> R
N P oL LT Tk B E o &5 H A

Tw: R —> KR
A ——>T,=A+PA)
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(& B0 > ¥ 0 BER, To)=0, P:R—R I&f]
a1 o F%F FIK.

\m\

~

£ 8 4 w) t a homodlinkc R Q & hw(cd ) Ra &0
KRS €L ((he(@)=0), R Qu=T(®) (t &(hrTTQ)

=k b B, Al E) oA Gob af it R -{rep: x20f
k# s h 3,

Bl < hy: X(D)—R & %2 3:

—_—

Ty l | lT“ =t Th he

n(D) P, R

X (D) hot I

Ww: R — R
H > Talp)= 1 + P (Y

W@ BB, w0, YEFHR I o FH A T 5.

QEHPD) ¢ L hae(@)=0 B3 & Gavo a R (£ R lcFB s
b, ha 1< &Y Qu = TX(®) € HP(D) I3

(o, ha )(Qk ) = (hy (@), ha(@c)) = (&, &)

tk 4., XEaEfFaz &z Birkhof & signature 3 %% 73.
Yo Hitz homochnc Ba [B11E$8127 v 7 2ka 88 & & FTH<.
(2.1) QEHPMD) &L TIQ)=G, £F3 2atd oM Qua,
(Hauk A58 Q&) £ & homoclinic B o iﬁ-‘@,ﬂ

HP(D) (B3uik Qa& N HP(D)) 14 [ET1EXE Ho=-HPDY,



168

OHBT L 6T U EELREQBRI-RE HFT,
(2.2) @D. Birkhoff & signatwme F.
Qe HAD), @=T(R) ki (hyxha)(@)=(0,0) ¢ T 3. Gwd,
Rt & 12 3 homocliniz . GwG N GGy (E hwXha (c&)

(0,0), G, pid, - , (A, ), (4, 1)

KIS B, EEC O<M<H< -+ << o, 0<H<T (1))
KEAANE 2o RAILE T Qo £ AR a 15k &
LR A I VH% FN 3. (0,0) € (1) % orbit a Bk TRIEE
HEL, BIWHE QUDXR o @,wDaR & 1fi-fd 3 & Qod)
L Ga® X E ORI EMATS 3 (FH)., 2o [ & Birkhoft
(&2 7 signature (la signature pantielle) S & EFA T U3,

| FlAf 1= Qe=TX®) ¥ CT Qs N @?&2 A RFE L

T 3R homoclinie B, & 483 :
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(i)
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(0,0), (A, ), .., (A5, p), (4, 1)

1,12, it fothy o G2 11, (2,2)
) Wy e ) O, i) EEL [<p/<onr <25 0< D] <1
WDy veey (Aol EET [<HC - < YI<2 5 o<pi<!

Sh b3k CTRNEERE ()it orbit n B ot FIEE
CHEYTEH L (i)l o BEID GO 1zmmA G M B DL

<% 3.

¥ G sigratine f EBRS LT (i) EGV) 2K E

Wi L5 signatme B s HERTS (FERER),
FIAR < CTHF % signatwme K, %, - SHEF 7aC

t}p={\5pk : k=/)2)"'}

F ol e a oG rss 2 ResZxFLcuzrFa

74U,

v,

CHESELT 0B FEYRRE w, oA 1= B]F3 signature
JHUE (2.1) FY) wIA Qwa; ¥ i homocling orbit o

HETsXutBuaccuid>eict,cus.
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(2.3) #84 signature Y] o 17
B oo 200 EEFHRIERE CTH<:

) &) ¢h) <) >

(2.4) ABKT & 15807 35 signature F £%4, 34,§0d),
GA&y [T & FELT Qo , Ry ¥) F ERHF2EFHA
&5, RAEEGYcTIRA B lcdut OBVSIEF I3
B fR & o-cirle, dSAQ ¥HE O-cocle & 08321253, w7,
XE ddor B aFer) kadepi3s:
| $ZONE B, T ) B 0" HHsm3 Mt , Yo ardid

4 (B30I 24) (c By or-cincle A3, 1 ot-cincle 2 84 (3301 1)1
&3 w-codegih g s 2 e lr o,
LEM Tl (2.3 0@ @),d) & F it b tions Banl
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AU 20N [@ads xFahs3.

(2.5) B?P% signature 17'5 o M3 230448
(1) BB % signature %, S 0" k@A HBeh 1 ld T k3
horseshoe 98138 v!" 4 3.

@ w
{
f
Q
@ X
o
%

87
(2) W amBIFG signature F, 124 5 b M3 homaclinic S
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MO % Qrb T3 & oo irith 43¢
Gy = Opy + 20n-2  (723)
ar=2, a=4
SoaBR Ik a,=2"2"H3.
(3) % signature F=B=--=F 0"()a HlcFic,
Lhews 2" W B (cEcusfp, T1c k3 borseshoe &
B hid. ¥t B rchshh3 bomochine o 04 On
(o Wricsd )% :
Qn = Qn-1 + 2 Qp-(lers) n= «+2)
Q=--=Au=2, Qurs=4.
(2.6) T oSy 1= & 55§ signatue a F 1L
ECACHGLir MGHHENX (E) D °5x9 )8 FIETt3
Y BE @t to, %) 0" BIEL, TWHBE s #HrEEL o3 LE
0,7 ToZF1cd 6 LaBIb@TEEEC HFHL 0T BB 14
Yokt o-plezar THE L K3,

@@@
@@@
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T o3E8 =+ 3 L o homoclinie B o HRE — 8 i< (cvbical
case R T )EHIOCT phdad Ao fEaTh) b ,rtal
5 Lot R, KT B, |

3 X +¢x+Gx*+x3=Best
#o % RA

z =Y

§ =-Gx-CGx:x3+Beust
EER X5, ¢,c,BEICSXT LT B " &> 0SE smature 2
RIEoFRF S~ 5, o 5FEA (& Duffing 3723 ¢ 0 1FH
Tcos FRIGRIKEL T B< aBFRE '3 0" ¥hKH o B
A G cou cghtvtonTuru, HKEEE,
ErFL RS EERE N [ ET 0 $MoERE T p T 3.
Yo 33EA 25 K000 113 Pinans mop T (8 IR BY 2143
J¥0s BRadddu " DR L s G5 K FEHas,

dad s F HBGI RN B LT s RS Lyhn

b —WETHERE R c ¥ ricuT $)8000 B4
o @tri-@onq3BHrEeaAtfnopnurn, 220G
B BRaHM R Lol (cHlur 3 kizug,
K88 (digitd, analog 3t EH 18, %) pER 25 U3 L2 & E,
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Yok oo B i< BizF WP ey by 85892 @ Fu. ¥
Hoka3PEy (@F 230 eMuzBEa &3 homocinie B2
¢4 Bt R L oW virhdc vz Ea (@ Fupseds,
MTORFRB BT Lz analog st EM (83 FEE R Rt ad'Fa.
(3.1) x+x3=Best

FoH e 150 RIFEGHEBT o FlE h 173, 20 FEX
& 15 1cihd % Ba B2, Rsharré mep TIERRa B I o twist
mapping £ F>2 3, BR EBAE invamant closed cues
(CESF N Uhi3 rsonarce gaps d D5 FAEIREBHR (B=0)
7 trojectory " BTRA 2m o £ Ic 4% 3 Y% (8#0) o
Nesonsnce gap WiciE 3100 RBy R (1107 EREE, 21D 1#eliphe
type) MBETI, BELILTIE 20gapE Y 0' 2 & closed
curses 0"FF L rssononce gap (E XFC FY §§ B=0.3 2" gap
NERER WA DawB bW 1" FEHF XX ¢35 £ ¥3.
Do gEE MEF LEZaT Ps, d
Fig.1 83K L T Fig. 2 L F 3.
Fg.2 £) EREX FBYR D I<
SN T3 O, AR K #H 3
signatme & XA 3 & Fig. 3

123,

Fig. 1. Z+x% 0.3 cost 0 REwiE, FEMFE
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Fig. 3.  Fig.Z D& DIz 73 RF kR 08P signatures.

SME 0 data BEX LIS T o i TE X 94-3.

(1) WA QD ko X3, DHR I<ith>E MRE Y Qwb, Do
1=d>T ETFNBRGB 0 S4181= X2 >0 49 ol B U 51%3,
o kT oU (wiA, a9 o 9 1811k, WER) 1< #4753 T
index (3L, T) E%23 ¢ (ndex (oU,T)=0 & F3. Uo KEB
I21f EREZXEpE D (index (DT)=-1) §8 1o T Uahp
Iz index (B, T)=+ LF3FEWR 0 T F< i 1>BREL
FH W Fs T, GD. Birkhoff [2, p. 700]

(2) P =% hsd" Z o8B £ (25) @) zF) EEZ/E VM,
Gw] 0 IEHED T312 k) horseshoe SR TS 94 s Bud
Toen"ags. Levbz o128 GIcSEARIR "B T3
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QX040 B, jndex aFTENL R Q a i<k index (FT)=1
1 2l < index (B/T3)=-1 o 3 BTEES o" &3 2 0"hn'3,
FRappE @ ot n g 'I7 & Dl 2k
xizuid,
(3.2) X +CX+Cox%+X3=0.3cost
SaBFEXRF Y (3.1 € BRI LRI G signature 2
W< 20 & Fig. 41X CI=. g‘:@naj&mpl:}%{d‘a FEEE(F (3.1)
4L g4l X P

4, vt
Ja FRET & G. D Birkhoff o s@nam couUT ¥ K s
NETH B, 20 ERH (F FABUWEE Y0 £ a § 18,1 Ro" H# T
FEE @A KIBREAE G, Poincans map af8B E > o' 0 < B <
Fruvn&Bh 3. Birkhoff (¢ signature adéBRA B € Sk a
) Z{(,ﬁ'?ﬁ ElEAzUBL1, p. 6571

Dans les hypoth2ses indiquées, deux systemes dynamiques réguliers
seront topologiquement équivalents quand ils admettent la méme signature %
et seulement en ce cas. Dans le cas irrégulier ils seront I-équivalents

quand ils admettent la méme signature.

signalune 0 R % B OR aF5a 05F)BOFRZE BRI~ 3
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daHacecrbog i 5isnETSRa FULBEGE
Biloouzld1aperspi EohnFoozlE oy e Ehha.
Loe FE<rd signatmme A R F3 AHF (& B3jEa EH4E
MEVFFILatELzcFud B35,

RBLr BGGRIc> W EZ cH# 3 EI05 xR Cp,y C
B CTHG sgnatuwe B, %, % HrYTTTIERE
BrarfFoha 2 Y, +5 LI VERKHTS Skt
% c,C, nlE2 gz Fr,cuzazFEroe g RGNS,
o 2rosd 2t kY b EESs r AR EE LB T =
DUT TS /165X % ABIE (= F 9 TR = %HE FTEALETILE 0"
oz es328), ¥ F B =58 76 2t a HEES

o —WpE H3 D " FrS,

X #K
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