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Waks B #H K 8 X

8§81 . b & i

SR EDBEBAFES (K7 M) BALZEEOL ET flow (R—DIiff(H)
by t [ EBRTE. SOk S% flow DELEEBDHIZIL Poincare P LD .
Birkhof f2 TS HIZCE->TW53 ., 19384 (T Andronov & Pontrjagin $Xflow DEKFEHE
FEB/LT. Peixoto H2KTD flow DEEHEFRL. TORBEBR. LHLS
KEDHE . flow DEHIBRTHBIHIC. EEROFRREETH S LXHbo
T%E.&meug@@mﬁwigﬁEﬁﬁb‘ﬂ@&%bo%ﬁﬁ?%mﬁL.&b
TEREBEELRELR, | | -
HAFRRS LRI BNERTERETEHEL LTOERNERIE. WHNLLAHi
ORI ERENBARCE > T, LORRRRLBEHF >T0E. TOMRTEBAICE
 CEETHEEEREMERALIC. BE Nare 10k > THRS R R RO B SR
¥WHTE.

§2 ﬁ_i ﬁ

BRNFROUEMNEROFRCENIBED 1 DICHALRIH 5. Bor LBk
M ETHERE [,geliff(M) FHorrs. [ L g PUBEERZTHLLIZAEEE b :
M > NHEELT goh =hof FENIDEEZNS, .

gmgt#QUﬁOﬁﬁ&ﬂk XEH5.

(1) f(x) =2x, g(x) = 8 (x€R) E§5&, h(x) = x* {TX>T hof(x) = h(2x)
= 8h(x) = goh(x) (x€R) TH 5.



(2) f(x) =2x, g(x) = —=2x (xER) DL E g DEZIX [ OMEDFETHS, &
DZEDL T & g RUTHERTIRZW, |

() f(x) = 2x , g(x) =(1/2)x (x€eR) D& & 'I‘meg“r(x) =0, li_;n fr(x) = o
(x € R ThH3. XI-oT { & g BUMAKEKETIZZW,

SRBHORERICII200BENH b, TO1OFBEEERETHS ., Miza N
7P TERELALVWET S, DIff(N) RC -HHFFASNANIAREENES LT
B, HERIEDMIHLT [ FEBETTHS LI DilIM) Oho [ OFEF
N(D HHFEL T, $RTO sel() i [ LUMRRTHBLEENS,

MEREEOBAFHRE N BREROL 5 KHASN S,
HEMBASIHLT. SBREMOANSORBERL . BEREIC X5 SORBOEL
FRATELOL LT, NER scDili() HFHBTHEELS. ZOLIAWRRSE
MUTB70icid s 2L THE. BAICE-T [ 2H-TLRMBAZEL L%o
Twa, LirL. < D22 LoORE»LEBLREHERFTWISEIT R . BbEENI
HEFHELTWIIE. RONERIIEZOEL CHEET S LFRATHCLHFTES, 20

EENDEN2ODHERLNHEERTHIUTEALE [ PLEDHNYE g 2HLIE

T35,

L3 1 DDERMICE-ERMSF DS, MIZIV NS FTHED L, KE

(f) = {xEMIVU(x D¥EMH) : 3n>0 ,UNI(U) = ¢ )
RETLV-FEXARETHE. CORSEERELEL V. [ OBBALKORS
P(D)ix 0(f) c&2h3. | ‘ |

HER [Difi() ¥ ©-KETHA LI [ OEF ND HEELT, $XTD
g€N(f) ICHLTEMES® h : o) — 0(g) BH>T hof = goh FRVAIDEEE
Wiy,

MEERTHEI LI V- EETHEILEEWTE, JOZLRERLNHLITH
5.

M LEDBorel R ENL kT m(H) TRT., CORSICHUHEEEAT L. £{H



CELT mM) 133287 MERERICZ S, [eDiff(N) 2REIETS mMH) DR
2kE Mo(N) TRTEE. ML) HECEOREBAEATH S, FIEES A 1
FTRTH e, MNEHLT w(UD) =1 TH3, #->T [ O¥HIT o) LICEKE
LD, Lo TIAT—KRADUH LS b ¢-KEEREIEETHS. |

§3 EeftoErE

ERMDEFIRD L OERI DS LERIEL > TRELZVEVNS ZETHE. KD
(O FBEEETHZN. |

(4) S?=CU {0} EL. f(2) = ze'* (8= 2¢/3) X BEAKETE. TDLE
f? = identity TH5.8 X 6 =2x/3 + ¢ uBEHKETHE, g° # identity 5 |
DERILNE L BIIL > TELT 5.

(8) f : S*>S? lif(2) = 22(2€€) | () = o EHATHAFEERET 5.
IOEE linf7(2) = @, lin {77(2) = 0 2 # 0,00) THB. IOBHERMERET

5.

—RICKDERIIC?— BAFMTRICH LT Robin [13], C'-BARMERICH LT
Robinson [144.] G:I;)‘Csﬁfﬂﬂé.hf:.

SR 1. H2H TEDIfI(N) H Axiom A LBEEIMEZALTLLIE. § BBARET
H5.

RDEFIL Smale[8lick 2. LALEX [RRIICE->TRELHHANVEFZ 507,

FE 2. 1% f€Diff(N) A% Axiom A & no cycle RHFZALTLHIET.  IF -%
ETH5B,

SER ], 20RHFRN YT, BRNFROREEMEIIRLICRELLI LICXS,

g



B3 Mane[1N3RDETES . Palis[6] I3 Maie DHFEZHHALTER4ERRLL,

ER3. H%A (EDifI(N) FERETHIUL. 112 Axion A LBHIFIER 27T,
EB4. HFEFR Tediff(M) H 0-FEZTHIUL. [ iZAxiom A.c‘: no cycle & A
=3, o ’ .

EE3, ABEARTAFTEETE . FALFERTHREALY., ZOZLESL
SEBLAW, * |

§4 B

WL TN FSREM (BRE LLZV) OESSES A A5 TDilf(H) 23t
LCRE ((N=A) THBETS. ZOEE T, M=y T.MH D RLTFELS
BZER E*, EVICESRNICHE T, =E*0E &h

IDffe 1 <ca™ (contracting)

IDfe Il <can (expanding)
EFART 0, 0K IAFETHLE. FRE Al [ CRLTRBELEATHS L
W3, BIEMARERTHEE S [ 13 Anosov BAFMERTHS LS.,
Anosov B FHRERDPUKH B S .

(6) RPEDFTF (2 1) KE->THXLARTRE2L—F R TCHEALLTEND
3. COEBOIESELESIILER T 2H46TH5.

KOG, (i) ERLTHAEMER {12 Adom A FALTENS,
(i) P(D) 1 A O THETHS (P = o) .
() 0(f) BREBRTHB.
f 5% Anosov THIIT., (i),(x) 2A7THS [ 13 Axiom A TH 5B, Axiom A 2 AT

BORATEEORICKYED S,




(1 5:5'=S"E2DOTHA [(0) = x. u)¥y<x¢ﬂ§géﬁ%ﬁmgmf
HoT. Hmvh)=xh#z)lms”h)'yhiz)§AfL Mﬂ SPRINE:
mm&zbé. TOEE g id Axion A BARET, ' '

(8) g:S'—> ST () DER. rvawzﬂmmgﬁafa.;mazgxrsuv
—S"x T2 {1 Axiom A %Z}J’L Anosov TidZcw,

BI(T) DERIZ Morse-Smale BIHFEIHEHE LIRS, [eDiff () Horse-Smale T
Brit. ADHAREEPORBETH T, BESRE W () ERRESHE W (x)
C(xEUD)) AR TH B EEE WS . Horse-SnaleBt S FMHE®EIE Axion A 2ALF

LIdBL N THD. o |

hnosov BIAFIHELRNLKE A(H), Axion A BHEHERNSHE A (M), Norse
“Sale B FRERNLHEE (1S) () THT, ZOLE.

An(H).N (HeS) (M) = 6, An(H).U (M+S) (M) CAx(H)
hm)t(mﬁm)m'mnmf®¢Tﬁ$%T£6ﬁ&AAMHW%@?@&H.L#
Lo AMoMSEES (WM ICEZ3BALFES) KETE5E®I no cycle RfEE
Lo, - ‘

CF) TS Wbk, MEHE. no eycle REERALELS . (D), 0 £75.
VxeMiRHLTES " |

Welx) = {y € B d(E"(x),"(y)) = 0}

Wi(x) = {y € Ml d(f"(x), 0" (5)) > 0)

W (x) =y € M| d(I"(x), 7 (y)) = 0, n —oo}

W () = (y € HI d(E7(0) £ (1) = 0, n >}
PERTE. L € A(N) THBETB., DSRS0 ITHLT

OF2 (K (1)) 1 W (x)

Of (W, (F90)) 1 K (x)

]
[
v

, N

A

€,
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BRYOID, W)IEEZE. W (x) BTEEZBETHZEWVI, MOBHESEI
LT, W(E) = #{:—EHO(X) (6 = s,u) EBL, 2Lz

We(a(f)) = M



KGO MK () # 6 = He(x) = He(y)

BRI OHP L, (Ho(x) = x ¢ Q(f)HiM@ﬁ%‘J’C’?)Zu

We(x) & We(y) DHIITH B Lt zéW(ﬁnWU)Tﬁéﬁ

HBWIZ THe(x)
TR (y) = T FRDIDEEENS,

TR HFBEIENTHB L. K () NK

PEP LB x,y €0 ITHLT, K ()NK() D z #F TH(x)+TH(y) = T.H 2
RITEEEWS,

feAn(MIZBEMITIEE 2 L
ﬁwﬁésorma |
Q(F) A K

(4)12 Anosov TZc\ Axiom A 2ALTERTH»THE

0)J: Ukiﬁlﬁ{ﬂd)ﬁﬁﬁ“‘kﬁﬁ”éhét%\ ZDHEEE {0 spectral decon-

position ¥ W5 :

(1) af) = - - Ul

(n) f(Q) = 0y (IS|Sk)

(n) I Qs—’Q li{;ﬁﬁ?ﬁf%ﬂ (3x0 €0, f(’X)/ = ), A
:mﬁﬁkﬁtrw(mgnwmmn¢¢f
THLEE,

£L5F0, , - - - O,
[ 1 eyele RAEELDEWVI . cycle RFEFLRLWVES
ﬁ#%bothi BRHUFRIZPEIE no cycle RPEEHL,

uy, = O, BHEE

i li no_cycle

no cycle EZEEZ LD Axion A B EIHEREDL Y (Ax.noc)(H)

ﬁﬁ@ﬂi’&h?’?’
Axion A BISEHEFERDLEE (Ao ) () TERT, &

AORICIRKOED X 3 2 BFEH
HBIEERALTRR.
LT T (heened )
,'i,-»(Mnme K BEARITTMDHT
A O F%4THS.
21( ) E
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§5 FEH3, 4O

feM(MPMERETHB L EITIE.  IXBRIEL AT I LD Robinson[15]IC L »
THESNTWA. E561c CERTHAL R, [ 12 no cycle REEARTILN
Palisl7] KRERT WS, o “

BoT. RB3. 4EKEERT 5 I LATHR-TOR -

fediff & Q-ri‘ﬁtff:-lfl { 13 Axion A ThH5.

TN EERHTHRDI Hane IHBHRLREMBHEEHAL TV, 0-KETH
#UE . Pugh closing lemma[11] 2k - T P(T) = (f) H5RENZ. L >T D) H R
,ﬁ?%%:t%ﬁﬁﬁih.:h%ﬁ%?%tbc\ﬁﬂi%ﬁvf.QU)uﬂmﬁf
BEWHREEOBSREEEUILERT. JOBHESDIT assynptotic Borel T
SREERRL. SORMELFFLTNEL C-FEBHEFTW homoclinic point E£IY
4. L#L Smale homoclinic point thearem [9] X »T . 0-ERTH S £ 2hiho
moclinic point FHFELLV. ZOIZ LD LRMBERALAIIMESTH S I LI ER
AN, COMEEE AN PLRE. LOLSLHFE L > TRISRORBEOMBS
KEEAOTE. RRMNCETZ LS. 0() BREREORMELEA THES A, HRA
DRERRTBI LTS,

CHEAHDBRTFELISLBLIERLLS. .

fEDiff(M) ¥ -KETHIUL. Franks lenna[10] % Kupka-Snale theorem[15]iC -
T, SEMARRUETHS - LFRINE. COBE,I LROHESE

FM) = {T€DITTM) |3 u(D) TDEH), Vs €ulf) : P(s) 2 xi3 MR
ERBETEHLE . |

(MERELBRSARSE) C (-BEELHIFHESE c FM)

BRD Y. #o>T U OREHEBROEE» BT 5.

EHES (Axeno) (M) 12 FMW DR THETH S,

dim(M) = 2, 3 DEE. (Aenoc) (M) = T(M) FRDIELD. LirLdin(N) 2 4 DA



HERD BRI T BHE S5 open gquestion TH5.
EESPHENISRLTHRASARY. COZEERDSTHALES.

§6 FESOIHFANRS

TFWEBEEALTAREALKORSE PN ORESSET S,
Po(f) = {x€P(f) | dim(E*(x))=i) (0 £ i< dim(H)) (il index & XHRB) .
TnEE | ' | |
P(E) = Polf)U - - - UPusmems (1), Po(D)NP(E) = b (i%]) .
Polf) EPurmem (DN IXBHILEATHB.
Polf)D x KHLTI (M) = x, Pamon (D) 3 x KHLTI(X) = x DEX] x O3
KDEIENE S5 BT 5. | | |

ot T
" N\

XS HESITHLTIRESFED IO,

Step 1 (Pliss[16])  Po(f), Parmom (DIZHMESLD i = 0, din(H) THLT
Pi(f)n (jli_] Ps(f)) =¢ TH3. ' '

BT Polf), Pasmem (NHETLWE S, ZRIERBETHE. Bic [ HFEANT
BBEEIR PolD), Purnon (NRZELEATHE. - |
BEAP (Y ITRTHBEATH B L EIT. FRIERBELELLZE.  XoT
0(f) = Po(f)U---UPurmnon (DS RBETHS. T f HHERTTHIUT. [ 1
Horse-SmaleTh 3 = L HHHMENS . S
Lo L—RIZP, (1) (0<i<din(M)IZFMESTIZ W, 2 TP () ORBEEL R
BDIZKRD Step 2 28T 5. EAEEE T T S S
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~ Step 2 (Maie [4,5]), 3¢ >0, 0 <301, V¥x € P,(f) (0 < i <din(H):
T = E(x)@Fi(x)  (DI-TEHH) o

IDE™ ecer Il = ADE"jreened 1 < ek (n 2 0)
HRDID,

T DB % homogeneous dominated splitting W5 . EREICHRIIEETHEI L
FEHTES. X7 loghdl jecorl, 1ol jron] 1 x DEHBBTHS.
CBEE PD FEWESE CDNPD =, i) LTnhE Xk, %2
PN OREEEEMES RSN (FRE2EE25RTWE) . [ 5 FWEE
LTWaIths, #EAP (DOPEEFERRTILIITELW, L LB/ index
i =0 %40 P (1) ORBEIITIIENTER, DT LIZKRD Step 3,4 »HLERE
TEB.

Step 3 Pu(f) = ¢ L35, Vue mS(P.(1) (={pe M (P.())lp: ergodic}):

flogIDfie (x> 1dn<0 = E, : contracting

- ZFBAICIY ergodic decomposition theorem& ergodic closing lemma[2]3 KL T 53,

Step 4 U PSDNP(D = ¢ = logldfecoldn < 0 (Ve m(ET:

Pi(f) + ¢ Dr % Step 1, 3, 4 25 E 1T contracting THEIEHNRENS.
Step 5 E.»% contracting Z &{X. Fi i expanai‘ns ThH5.

M52 . 3RFTOBEIE Step 4, 575 ©FEABHFAHERE Aion A AT
CEHaH B, KBS, din(H) = 2 DHE P(f) = Po(f) UP(f)UPs(f) TH-T,Step
L&D Pol(f),Po() IXHMES . Step 4,5 Xk P (1) IIREABHSERENL, din(H)
=3 DIHAIIE. P () ORBEEZRD . £0% [ ¥ 1 ZBEHZT P() Ol
HERDBZEANTES (din(M) = 2 DHZIZTTIC Hafé, Liso, Sannami HHEALT
W) .
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FEOKROEFES 1t din(¥) 2 4 OBALHD, ZOBEEE Have 1T assynptotic
Bore ERMEE AT 52 LIk > TRVBIT WS, ZORTI Step 6 THXB,
dominated splitting Terrsl = E@®Fy iCH LT, BBEH USHI(D HFELT
M(f,U) = A0 (U)EB<E NI, U)ET dominated splittiing Tucs oM = Ei@F,
FEDEL. VxeF TN, UNHLT Ei(x) = E(x), Fi(x).= Fi(x) AT LS
KTE5, ) |

dominated splitting DFFTEIL N LD section 5K 5 BanachZ Rk L THELR
FEoTERENSG, Lo LEM (1) S5 2 5T WA\, Step 5 OIRDE
ERBLES. o | ’

0¢TC1 EFB.TCYr <L, VE>0: 3= e(r,0) >0 ,3N=N(r.d) >0,
3n, >0 @

() (xe,%xa)) = p-stringCioe. T IDE"[reexpl < 1™ L 1 5 V2 <ni),
() d0™ () xaen) <& (180 £ k1),

(8 (™ () xi) < e

BRI DLES L:'C'%-é. Bic. Fi 5 expanding THWERET B E
G) TDE redn 1> 7 (sish

EARTLSEAT b, FENB

S

Xx - P xx) * xy

i V;’ ()

ZNDEE Ei A contracting THIUE. 0 < p <1 FHFELT

FMI(x) < W2.(fx) (xe P, () _
FRITE. COZEPLENE S T¥HFTEAMA p € H(I,U) OFEIRENE,
BEDLBIE k= 2OBETELBL. [(p) 1 psendo orbit {x1,[(x), -+, (x),
xaoe07(xa) ) BHHELT trace LTWB. £oT 7 s TIDE pednl (N = i
n)) HKE B p € PUDIREA, REHEICE T, Jind 2 logIdi~je s ] 52
DEDEOME. P E TN RARTE S CHREFEF £ S, KIT Fidexpanding



TiThiELszwn

Pl OREEAFREATL. (D G ¢ 1) OREBLERS - L FBREATVS.

RKD2ODZE*EZB.

(i) P()N(C U Po(i))= @, (i) P.(H)n( U Ps(f))= ¢
i i
1 Po(f) "‘\ ' ',v-\\ ‘,—_\
\\ ’I \ ’ \ ’ \‘
N . ‘s: %PJ(”\ \ 'l - 81“(” '
, |3 ; \\\_’, "!__ ‘\'J \\ ,I
o P | URD Y e
t Pa:-(n)(f) - ' ':' \ Seo -

. .
~ - ~__~

(1) DiZEIX P H)#%tﬁﬁbfwabe PU)#¢®&%!’U)HR%§T5%
Z L Step 4.5 BHRE S, (i) DBAIL Step 4,5 BELLW., FIT [ IhS%
BHZ T\ heteroclinic point F7id howoclinic point E8IDHT. NE7 C-FEE)
Ehjjﬁ‘ﬁka@ Step 6,7 ¥H 3.,

Step 6 ( Maie [3]) A < 0(f) BRGRLEELFS.
x € 0(f) - A HLTHRR 1)) HFEELT v = 1 ;‘};fa,«,,e m (M) BR
DYD. ZH p ITHLT w(h) >0 THBEERETS. SOEE. Yu(l)CDiff(W),
YU D A(BIEfE) :3geu(f), AC3VCU , ’

£vave =g vnue , ™ vnue =g fvaue

2 AL, FRD (). (1) OVFRPFRI LD -

(1 3k >0, 0 < 3so < 3s; < n«

) g (fHx)) = £2(Ix)) (05 j<sise)

(2) g 2(fx) € N g™(V) = N (V) ¢ K (A,5)

-11-
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(3) vt (I (x)) ¢ N e (V)=n (V) cit(he)

W= (h)

g?(f*7"(x))

R (A)

(n 3k >0, 0< 3s < ne |
(1) g*'(x) =1 (x) (0=2j<s)
@) g**'(x) € N g (V)=n £-"(V) C K (h.g)

nao ~ .m0

—-12—



ZOREE w(h) > 0 THEI EHFFRNTHS.
Hx € UDAD [ IREBRBORHN Bore REREIC L >TE AL BT ENTE

HWEEITIE, KD Step 7 DIEFEER B,

Step 7 A x € QDA ) = y(&A) (e = ©) TARFETE. Cok
XY >0,VYU 3 x, Vu(f):3g € u(f), 3¢.>0 .

(D 0 =g () (x§U)

(@) A0, g (x) < & (0 <n <),

(3) g ' (x) € W(y)

BROUIOESICTE 3.

(1) = {f"(x)|}vike,v € E(f-'x)} -
/7ome )
F(f-x)) v4
y

n

D(k) - ——1  E(f'x)

FEVEY S

dx,y) B BHHNEL 3 ITHLT. x b y NOFFBH : Tx,y) TH - T,H 5
minimal geodesic ICH->TEBETE S, ¥:M — [0,1] {2 C-FAK. vy ¢ U ITHLT
Hy) =0, $(I"'x) = 1 22T ETS.

Vi< Ze3 v e TeoN ICHL T

—-13—
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0 (rg U)
£ (y) = R
Hy) TU"(x).y)v (y € U)
EBE
' (y) =exp s oo (y) (y € N)
EEHETE. SOLELN > N RBAAAERTHS.
¢ > 0 FEELTHATR |
¢ = f{w € I (k)[Inl<c} — F(f "xx)
FEREENS ST
D(k) = { w + $(w) |w € E(f-"xx), lw] < ¢}
12 exp (W (y) = Do(y) EIEHAE LD (ZDZ Iy & fo(x) FHHEL L
BE5IT n BHATWESS) . HEBHOLIAE v EFELS [ 4 [ OBHT
»5. | | |
Step 6,7 IFX DX 3 CHAINZD». OIEERFTE. P (D BRBETH-
Kb b N E AU OROBAREEEALTELE . P(D C A THB. A KHLT
spectral decomposition A=k U - - - Uke FTRETH 2. MBORDIE. k = 3 B
A=A UAUAET 5. o | |
4. MCU, A=nfU)KBI>/N7 FEF U BEX.
M oAU EBL. Tk R
¢ += AM-A, C Q(f) --A
FRD IO,

B p € A —MIZ AR M) =0 (0> ®)FALT. ROBANEZLNE.
(i) peslp), (i) pécilp)
(DDHE AT ") :n20) OWMHEF {I7(p) : 520} FHEELT. {7(p)



y( € M)ETED, 5. Borel PEAE

T lmeE $ekip)
oo Ty K=t

2EHETH. SOLE) » () FRYILO.
(i) 1 logIDi- e ldp > 0 |
(u) | logldf- 'wldu £ 0
() DBAIE w(h UAUA) > 0 HRENS, wlhs) > 0 THBE L&3. Step 6 (2

IoT

f ONS%EEH g BH->T W (hig) N W(ALg)+ @ PERDID,

p

BHDHEERBLLS . TRTCOHEI Step 6,7 2> THE% C-FBHEHES S
HTEB,

Step 8 (R(f)-A)-A: ﬁﬁﬁ BT hIE. (Q(f) N-AHERAEESTZW A LHEE
g BHEELT
We(hs,g) N W (Ar,g) = ¢
WRDD,

e (hi,g) N W (h2,8) + ¢ L2 s PHFELT. g ¢ JM) THahrs6. BY
Step 8 AEATE T, NS4 & FHFELT
We(h2,8") N K*(As,8") + @
H bW v ‘
W (heg) N W (hg) + &
BERDIAD. BERICKDOENDL 3% 22D cycle RFFODWTFRPLHFERY IO,
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DESLRABRLITROMDE S L RREZED LT .

[

 L#L. Swale homoclinic point theorem I3 3. XoT evcle &P 2 RS 2R
DR & T _ :

Fﬁ?)h(gﬁ&ﬁ)=¢ |
ﬁﬁnﬁﬁ.u&ﬁtﬁﬁﬁﬁmﬂt<0#iﬁﬁ\f@$é&ﬁﬂgCLIvTWRE}
CWBEWISETA. XoT () EXEE. T&b%s‘ihm-h?bé i, f 1z
'hm-h%hﬁ?sk&vfﬁﬂéh%

SEES OERD 1 BEHB L.
Maiie DHX[1] [CRAHAFTFERTH->7D . BVEFTRERILTIWAERAYEDHSE. T
Palis DRX(6] ITERFHLEAFH 5. LirL. 2200HRIICH L THEHAZ 70

AN TETHIENFTES,

SIREMBOSTHA LR 2R L. RERMECRT 5 RTIRITSHR
RERTWE, | |
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