goooboooogn
0 8060 19920 1-16 l

Hénon map (DT

=R EER bk 1)

Hénon map (%33 Hénon family ) &1, XDELS%4 R? LD 2 XBIEXTRHE
NBEBD 2-parameter family D & THB.

Ha,b(z,y) = (by +a-— zzaz)'

Jacobian (& constant [Z —b T&HY, b # 0 5L H,p (3 diffeomorphism T#H 3. Affine
map [CKBEBEZRICE > T, CNIIXRDESLHREICTEIEHTES.

(y+ 1 —az?b2), (y,a — y* — 82).

C D Hénon map [CEALTEITEELRC &L, COBBIEIENMNFIZERKHEHDTELIVE
WD ETHB.

PIR(EHAD, BOERGIEENFROBEREDLSHHOREBESN? LS5
& 7& LES. “ BRLBRGESTEHTER " SEEAN? LOS5DREABHVED
ORETIEHBH, CCTIIETHREIC “ 2XBIEX " THIEBZATHELD.

R LD 22ZIEK (DX Y 2.XEED (3, 1 XBHUCKBEERIRICEL>T, o — 22
(Ffold 22 +a ) EWVDFEICTESREODS T ENERICPHMND. D standard 7 2 XEHEL
[EDWTIRE K ODHENZEINTLEH, Tl diffeomorphism TIE7K( Y. Diffeomorphism
B K52 xZIAENIT R? LLETHEET 3.

FIIH(C difeomorphism & WS TETFTIR, 72EX 2 RZBIARTH > THENIZE /NS
X—=5—%@HTERTERED. ECTEYBATD2RZENXL, SEADEERE
D, SRELTHELD. £595&E D diffeomorphism (3, C? _ED diffeomorphism (ZH;
SRCED. D Jacobian [FIW(F Y BIBXTERHIN, FEIC non—zero THIMOTEE TS
NIkl BRAETEMND, 2XBIERTERHEINS R? /23 C Mo ZENEH D
E{§ T, Jacobian h\ constant ZH DI, affine map (:lé@%ﬁﬁ‘é(;&o T, Hénon map
MNEEIXRDESLEERICTIRTEEZ Ehbn3.

F(z,y) = (az + y* + B, vy + §).



DM hND LDIE, COBRINFRELTIBEHLEHOTHS. #->T, “R* L
D 2 BB TEHIND diffeomorphism T, TOWHEBEELBIERTHY, HFHRELT
nontrivial ZZH D3 Hénon map &753 7 &M 3B.

—faic, BIEXTERHEINSD diffeomorphism TH-> T, TOFEELF-BIERELD
& S57H D% polynomial automorphism & (13, Friedland-Milnor[FM] (&, R? ®RU C? Lt
D—HEITELD polynomial automorphisms [CDWT, EEERROSIEEIREIIALTINVS. ¢
THb,

TueoreM [FM]. R? F7z(& C? tD polynomial automorphism {d, generalized Hénon
map DEREDEHE L > TWBER NhE /(3 elementary map DE B SHIC affine map
(k> THAZICKS.

Elementary map & (3,
e(z,y) = (az + p(y), By +7)
EWSTEE LICB®THY, Ff: generalized Hénon map & (3,

g(2,y) = (3,9(y) — b2)

EWSTEDERTHS. ZZTp(y) 3HBBIERTHY, q(y) [F y?+ci—2y* 2+ +ary+co
EWSFED monic polynomial TH 3.

§.1 HENON MAP Hf380D MOTIVATION

(1) %O motivation & LTIZFTE—IC, LICH@AT&SIZ, Hénon map (IR HEE
TR3EIFED diffeomorphism THB &L VSC ENNBIFOND. —REDIERRRZ diffeomorphism
M dynamics 2HUE(E, D7 < &H Hénon map @%ﬂ"é‘%ﬂf“‘"ééﬁi(i%ié. Ll
INnbbBIAAPTEOVEDTHS.

1 RTTD 2 REAELD standard family (3353 E5T universal family TH3. §745b b,
unimodal map TIRH#N B LT D kneading sequence 5, LHHENOHNE D sequence



ONEFER Y (CBRICHIRT 3. ChESBRIOME%E Hénon family SFOFEE5M? (E5H
530K SETNT EM...)

UL &EIemL 20Tl EOEIC L TIE, £HFD orbit structure 2FKIHT B LD
13 topological invariant (1 RTTB{&®D kneading sequence [CHHT 3H D) WHISN TV
WOT, EFEDIAEBAEN LGN ECIHEELRTNLDICEDND.

(2) &ic, Zhid (1) OREICEENTWBEHEA DD, Hénon map (S horse
shoe map DEFIBIEEEATIVBE VS ETHSB. Devaney-Nitecki (3 [DN] [CHT,
INS A= — o WHIIRERZFNIE (a > 2(1+18])% ) Hénon map (& horse shoe map
Y, a<—(1410])%/4 Lol Q(H,3) =0 THBZEEMAL TS,

L CHIBNTB ESIZ, homodinic point W&HNLE, £ Z(C(3 horse shoe map EFEIEID
subsystem MEFNTEHY, BICIZEAELTD nontrivial 7 non-linear system (3 homoclinic
point 1> T 3. FDEET, horse shoe map DAERGAFZAFFRAZRDARICH: T,
BROLEXNLEERTHS.

(3) ChbHP>Y (1) O—BREBEZBH, Hénon map [3HD/35 X —F —sBEICH?
(VT Hénon attractor SPFFE(ENB attractor Z1F>TEY, Zhid dissipative ILIFFRZRTIR
N3 strange attractor DR TRLBHLEHOTHS. FHELD diffeomorphism (CEK>T
18513 strange attractor DHEWE D_LD dynamics MED K SLHDTHBDMEND
DITEXMSEEDOVDEDOTH AN, FDOLHICETRLEHE B XS Hénon map EXIER
EFBOREDHTERRSS.

(4)  Quadratic map 3 \[d unimodal map (3, M TNEDBENVERES HIEE
> TLv3. Hénon map [ b A% 0 DEFE 1 ITD quadratic map E7x37Y, C DRHEY
DM, 2&RITO diffeomorphism [CEDRRICHBR L TWVADTEASM?  HC, unimodal
map [CEB VT *-product TENIVTEKIRZN TS renormalization structure A%, 25T
@ diffeomorphism Tl & DERICEFETRER DHVHVEIBEZE( Y.

(5)  Hénon map Id b = —1 DBF(Z area preserving map (D 1-parameter family &753.
HHC H 3 -1 < a < 3 Tl elliptic 7% fixed point &1FD. ZDEIC D fixed pbint DEHLY
Tld, Hamiltonian system M58 5NB3BRTROND KDL, invariant circle Y0 islands O
ZHE, SHRHERES. ZOBEKT Hénon map 4, area preserving map (355 (3 symplectic
map ) OAFEOFD BHLL paradigm THB.



Area preserving map %&38X3_LT Hénon map (I;FETRIHE LTIEEHIS, Hénon
map (I a HXKZX {755 & horse shoe map 7D &, DF Y KAM theoretic 7tk K oo
DY, Bernoulli system &WOVSHEFRSDICBHRTIONDDTI> T vhY, Dk
OISR, N EH SV EDIE, Hénon map (3 b = 0 DEFT standard 7% unimodal map & 7%
BENHSB. DFYUPEY, quadratic map &0V, HBEKTEL {Ph> T 3H DM
MDOFHLMYICEDIEND, &S TETHD.

(6)  Hénon map F C? > ENBHAD diffeomorphism &AL TENTES. XH]
D Hubbard-Oberste-Vorth DIFRDFFTHIEXSHY, complex Hénon map AV attractive 7&
periodic point #3FTIL, F® basin [ Fatou-Bieberbach domain &7%53. FI-S X TICHD
N T3 Fatou-Bieberbach domain (FC DK 5%, BED sink @ basin & LTEHELNBZHD
LINEWKSTHS.

LDk, Fatou-Bieberbach domain O¥IEE R T A-HIC, TNEBEZ3RLE
WiE{§THD Hénon map £ANBEIIBATHAS. V

§.2 HENoN MaP (CRHT B#EE

Hénon map [CEHLTIE, ChETENIZIEZ S DHRREEIN TR, EOERATE
(LRI k DI, EOBEERRT B3O, DEY 1 .X5TEED kneading sequence [
AT 3HONHONTIVRODIC, HERIHERET BIODSENFELLNEWSE
NEFTHITFH5NDE. FNldFE T, Hénon map H diffeomorphism TH->T, 1.XITD quadratic
map DK S (T critical point & WS ERIENTFHEL KWV =HTHHS. 4

CDESEIEHMDS Hénon map DHIFE(L, BANIETERS%EF- I-¥EHAEIC K- T,
ZOREYHIEE “BERTD " EOWSONEL>Te. UL OHME, BReICHBNhWB5
AR FMEERNTINTETNS. FNHESHT, THNETO Hénon map (CD(
TEENT-HIRE T OREARHRCA> THOTHELS. (BLICTIREOLTEBELT
WBHI TR, BHICSITERILOMCH S  OMIEHEC L AN EEINTIS.

(1) Hénon [H]: Hénon map EWVSRDHEIIFXICTIICHS. T T Hénon (3,
Lorenz attractor % (d Usb &9 3 strange attractor OMHEHRT B/-8HIC, - ¥



EFINEETTRANTHLS &S “ reduntionist approach " ZIZELTW\3. FD1=&HIC(F
HAFERXKYIEIEL LA, £D Poincaré map & LTIRPHNBF@ LD diffeomorphism %
FAXBAENHRTH B E L, strange attractor ZIFDRH EHE/L difeomorphism EFANT
HEDENWDIIFEMS. £ LT, (3RTE Hénon map EIFHINTIVED) R BETIERRE
diffeomorphism NN E X235 5/V5 X —& —T strange attractor ZHFD&VD C & EHUEEHE
[CE>TRWELTWAS.

Hénon (3F|(CZ D (GBTE Hénon attractor SPFINTLVD) attractor OHFIEE AN,
Z1h\ scaling structure 235D & L, attractor @ transversal AEIDHEEIT Cantor set TH
A5EFHRLTIS (CEIEELEEWTH D) .

ZNICLTDH Hénon (X Poincaré map L EEFVEMND, H(z,y) = (y+ 1 — az?, bz)
T, a =14, b=0.3 &> orientation reversing case 7ZIFERXTI\BDIIEETIZASM?
(orientation preserving Hénon map & &% B A, non-trivial attractor Z1%FD) .

(2) Devaney-Nitecki [DN]: CZCTOHRITCICPFRTEILDTHBEITZ,
EEF D (T Hénon map [CEALTE LN, #EMICERICIFAINTI-BIIDREETH
5. CCZTld Hénon map & LT standard 7%

H(z,y) = (By+ A —2%,2)

EFE->TWB. CD A BICXHILT, 4o = —(1+|B|)?/4, Ay = 2(1 + |B|)?, 42 = (5+
2v5)(1+|B|)?/4, R=(1+|B|+ /(1 +|B|)? + 44)/2 LWL SHETELTE &,

THEOREM [DN]. (i) A < 4o %&ld Q(H) = 0.

(i) A> Ao Enld Q(H) IRIEEAR S = {(2,)| || < R,|y| < R} (C&ENB.

(iii) A > Ay EBIE A =,z H*(S) (3 topological 75 horseshoe THB. THIC B # 0
ol Q(H) Mo 2-shift D_END semi-conjugacy hidd3.

(iv) A > A, I5old Q(H) (& hyperbolic set T&HY, 2-shift & conjugate T D.

Ao [ B < 0 75> optimal THD. T4abb A > A BOIABENFEETEIE
MNERLETENSHMNB. B > 0 755 optimal TI37ZLL Y. Hénon map WARENEEIFODI(T
A>—(B-1)2/4 EWWSEETHY, BFEI2 OFHISEFODII A> 3(B-1)/4 &0 T,



Brouwer O translation theorem ( cf. Math.Ann.72(1912)37-54, Bull. AMS 71(1965)381-383 )
&Y, A< —(B-1)?/4 Tld non-wandering point (IFHEL7EL. - T, A> —(B-1)%/4
EWSDN QH) £ 0 LBRBLBETHRIETHS.

Ay, Ap (FIZITRHEC VL optimal TI220 17235, Hénon map 4 horseshoe map Hhi>
NS A—H —FETFIFTIT> 7B, first homoclinic tangency NEC DERTFE Tld hyperbolic 7
horseshoe map 'C"ﬁéJi’B(tE?_{.éb\BT“&é.

TEINEFE CE Marotto [Mar] (2, /35X —5 —)d ZFEFHICHNIE, Hénon map (3
homoclinic point #+FDE%IFAL T 3.

(3) El-Hamouly-Mira [EM1, EM2]: CC T3, Hénon map D/NS X —& —ZfH
EHUESTEICE > TANX, FOFPIC cusp connection EFFIN DM THEENTEEL, %
N(C & > T standard 7% quadratic map D% A T DRL B EHILEHS Hénon map D/X5 X —
7 —EROPTREREF> TR EWSFEEERRELTIVS. E7c Hénon map D/X5 X —
Y —ZZRDR(CH, 1.XRITO quadratic map DK ST self-similar structure WFET 3FMN
fERSN TS,

(4) FE[U1]: FHELEKED [U1] [CHT Hamouly-Mira & (I3EIT(C Hénon map D/
SXA—4—TREAN, FEROFEREEETvVB. LT cusp connection [CHIFTEHBFED
HRAMENIER SN TS,

[San1] TRIZD [U1] DEHBEEEICE { DIFEICITARLY, cusp connection DIRAIMEIZD
WTHEFHRERLELTHS.

(5) FH [U2]: #WHSEROBREERCHERTKROLS LT 3158, FOAIER%E
WANWALHETRIAEL, ZRAERICRET I &(Cind. ZNAERE IR R b
EFNBEENDEZDOETHY, ZOHEETDy FLTHL I EICRBDIEN, HBIHE
[CIXZDHED, b EOMAFIERDIEEMNTRENT chaotic LB DICRB T ENHB.
D [U2] TE, EOLSBIMENRDELSBEZHHTHEMLIBETTHHEICRIVIBED &
(VD CEEEEPMICIIBA L TULVB.



FFEmMAAIERE LT logistic equation ;

EEZ 3. CHERODENETEILT A &CLY, R hMoENBENDER
f(za y) = (y + 2Atz(1 - z)a z)

WESNBN, ChET7T 74 VBB o(z,y) = ((z/At +1)/2, (y/ At + 1)/2) THEERER
FTBEZ&ICEY (H=0"1fo £TBE),

H(z,y) = (y + At —22’2)

El-> T b=1 DFED Hénon map &755.

FE - DIES, Hénon map [ITEMEE RO RSN TS, d4bb H & HY
(2 o(z,y) = (3, —2) [Ck>THEE KD, SHIZBHTEBSIHREELIBNTHS. C
NE{E->TFEEL, b= 1 OB Hénon map [, FEISAUHIRLI-E#RMS T <IC topological
7% heteroclinic point ZIF DI L&KL, EHICEDIHE topological 75 horse shoe MWTEIET
BEEIALTS. TOFEND, area-preserving H\D orientation reversing % Hénon map
(2, FEpEH (DF YR periodic point AY) IbNnfBERIC, T CICEREOCE <%
HHOZEICED (TR TZWFZRIFEESDIEBS?) .

(6) Devaney [D]: ZCTldb=1RKRUb=-1 DB, Hénon map [FW(FY (5) Tt
A= ES MRS O EEFIALT, FEsAHIRUIEEN ST CIC transversal 7%
homoclinic F7=13 heteroclinic point Z3F D E%EALTIVS.

(7) Holmes—Whitley [HW]: CZZTld, %< Hénon map [CDNWVTHKILT S
TH35EBbNBE, EEEOMEIC DT regularity condition Z{FEL/LT, 1.X5T
D 2 i REBHODMEEE > TWB & 575, L diffeomorphism 0 (generic /%) Hénon type
2-parameter family

Fp,e(za y) = (y1 —€z + fl‘(y))

(CDWTEB L DEREEBTVS (f, [IHEED KLY unimodal map ) .



HEYICLHNBNALI LN, ZOIAEBRAL S OIVENWNEL EBITER KL
o> TEMTWBDTHRICOMICS LDIEN, TORREIEL LANWDHODONE. £
OFELEHDOE LTI,

(i) e=0 (%5 unimodal map OFf) THEXZEHIEDNUED branch [JhT e =1

(F 7545 area-preserving map ) F TR TE3.

(i) ZD&LS% branch T, e=0 & e =1 TEFENRLEDILONERICTFEET S (T4

HHEERT branch INFEHB) .

(i) €= 0 [ZFIF B homoclinic bifurcation point H\i> Cantor fan MIEHAY> TLV3D (homo-
clinic bifurcation @ branch A\ Cantor set {X(CDUT(1VB) . ‘
(iv) #EBR{E®D cubic type homoclinic tangency WTFET 3.

(8) Fournier-Kawakami—Mira [FKM1-3],[K] : horseshoe map % stable A[E(C
DT & FNIS non-linearity A4 AZ (Y 1 XITTD unimodal map &EERIE 28 BHY, £ DR
RIS 133 1 (SXHEL T B, FDERRT Hénon map DOEIHALE% unimodal map DfEHA
EIDEENICERE L TELNDBDEEZ DD, TId horseshoe map DHBFEHAS &
LT, #DYA TEIEET B ENTED. [FKM2],[FKM3],[K] Tl horseshoe map MDJEIHA
=hY, symmetric ZHDEF (MDD symmetric image &8> TVB KDL pair SICHFET
X3 &%I5HL, THEE->T Hénon map D global T IRHSIEEFNTIVS.

&7z, Hénon map A\ Morse-Smale &783 K 575/35 X —& —s8KIC DT, [FKMI]
DfaEN D B. |

(9) Hubbard-Oberste-Vorth [Hu],[HuO] : #BHEHZRORIKREZED—A Hubbard
3, HEHEEFRRITNIFFITHDIEVSDHHBTEA5H, Hénon map (33 L TH I
U complex MDD 7 7O —FNERTHYNOBENTHAS5EEZX, complex Hénon map
OHFRZRE L. 5V &EDD motivation & LTIE, Fatou-Bieberbach domain (C™ &
biholomorphic &75% C* MEEFDEETH» T, FD complement NALEEFOLD) D
BEEHLANIZWEWSENH B LS THB. Hénon map AN attractive periodic point
EIF 055, "EUD;basin (s 9" Fatou-Bieberbach domain &% 3EH I D '[HuO] DO T
BN TLv3. LML Fatou-Bieberbach domain BEIIWIIVEH LIS L, SZTIIED



conplement &HE SNZHDDHEENE L CAXSNTL V3.
Ky = {(z,y) € C?| |H*"(2,y)| does not tend to oo } and Uy = CP\K.

EEHB. D K,y (31 TEOBEED filled in Julia set [C34i5d 3. [HuO] TIICD Uy Ot
EE, ZOLD H OIERAFUCRIAINTIG. ZOHEELB0R, 1 THOBOT
FOS—i |

ha(2,9) = lim log,|[H"(s,y)

n—oco 27

& LTEHES NS pluri-harmonic submersion by : Uy — R, THD. T Tlogy(z) =
sup{log 2,0} T#H3B. S* OHD solenoid % T, &F 3 &, hy : Uy - Ry (3 S3\Z, %
fiber &3 fibration THB T ENRENSD. F1o, Uy OEEEL m(Us) 2 Z[L) &Y
ARERM TR, ZO, BEET 30\ OHDRENTHINTN S,

(10) Milnor [M]: CZD#3ITE, real D Hénon map [CDNWTDRNWS LS R

DREASNTOVS. BBOHICOBNBEES LB EMNEANTIVBH, FF Newhouse

¥ Katok-Mendoza MFERE{ES &Ik > T, Hénon map D topological entropy H%/v5

X=F— o bICHLTEGETHIEITES, &OSEISREINTE. COELLE

aC®D Devaney-Nitecki [DN] D#EMD, {FHIC b % fix LI=H, o £ENT&lckoT,

Hénon map O topological entropy (4, [0,l0g 2] DHDLTDIEE & B EhbMB.
COMMXDEENERIE, RORBHRLTIETH S,

THEOREM [M]. {TED b (L L THBTHES 5, C [0, 0o] MEFEL, H,y D\ expansive
Told h(Ha,,b) €Y, THB.

DFY b & fix LK, Hénon map HY expansive &7%53 & 575 topological entropy OD{&
[ARTEE LVEWE NS DOTHS. TORITPD Sard DEEEEHE 3B iR A%
EALTLES &S ET AL, XFH Milnor TH3.

(11) Friedland-Milnor [FM]: C* %3(\(z R* Mo ZNBHD polynomial map
T, polynomial DB %D D% polynomial automorphism & (1S5, [FM] T3 c?
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XU R? O polynomial automorphism DHEN, HHDBI3HEMNSHKERMICANOGNT
3.

Z  DERNEINTBN, BHEELDIIEIATH T polynomial automorphism
DOHIETFIBTHS. F /= periodic point ¥ non-wandering set DHHEIZDWVTHFHL (AN
HNTIV 3. FFIZ complex case D ltopological entropy [CD(VT(L, elementary map 7Lio(d
0 T#HBH, cyclically reduced (i.e. elementary LIF}) DIFEEELAN, Bl log d (d 1
map O degree ) THASEFEL TS, INITDVTIE Smillie A [Sm] [CEHVTEERAL
fz. DE YSIZ complex Hénon map O topological entropy (3735 X —% —(ZB{F/E < ".%“IAC
log 2 T& 3. Real & complex 057(3’&:@& W ZIEHB.

[FM] [C3XDED LA OKIRREENENMN T B.

JacoBIAN CONJECTURE.  polynomial mapping H\ constant 7% non-zero Jacobian %1¥
T, #F1id polynomial D BE{EEIFDOTHAD.

(1 2) Cvitanovié—~Gunaratne—Procaccia [CGP]: ChIIYIBDORITHYEFH
IREEAE & (2720, Hénon map 1B 3B HAXFIELE b SX B topological invariant
(EDNWTDVEDDED LANWTA F7HIENDN, ENICDNTH L DNDHIBATREEN
TENTHDB. ’

FDT7ATT7EIRDESEHDTHS. Hénon map (3 a HiTKZEVESIE horseshoe
map &753. horseshoe map M non-wandering set ([d& CEHISNT1B LS I(C Cantor set x
Cantor set T& 3. Horseshoe [Z7z B LIHID Hénon map 0D non-wandering set IWNED L S 7t
LDOTHEONNEREE BN, ChEikEYUHZT A = Cantor set x Cantor set D subset
THBEERD. Tkbb, A OPOHZENFIEHBRLTOVEIKETHEIEELTOT
H3. £5935&E Hénon map @ dynamics (2, A D3 B invariant subset TRIFEXNDZ &
(C7%% 3.

N TRELEMHTIBINEICCIT, A D2TOAE(L primary tangecy &0
SHOERETHIRT B3EIRETS. T primary tangency &IEFAME WD E, Fidid-
ZYLEFERSINTVGELCT, B3 AT & LTUIMERSNTUVEODTED, Hénon
map DEFRH KL fold DFFTIEE S tangency D ETHB. SHRTETBEE A OFDH
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A TUWBERSE, A OREDFIRICXTFRE & D BRI DL DERSD D, TERVED iterated
image &£75d. DFY COBFRMICE->T, FOEENRIBINDZ &(CD. OB
% pruning front &5 (prune &(d, KOREERIET B &V D ER) .

C® [CGP] TIE, |b] SIS UIFEICXTLT, pruning front D grammar ORZETD,
F O LAY dynamics ZNVEYVIERICKIRT 3 L Ehitinoh, F-FhsFAL
T scaling exponent MDFHHELE%1T> T3, _,

pruning front &S DIFZXbHTEATIIBHZN, MELTEETH>TH oIS

(3% < D L EEERR LUK TNIER 570, F 72 pruning front DL S b DA EL(C
Hénon map DEEEZECE LTHBES4HIE LTIE, SDEZBEED [DMS] LHVEi &
2THBZL, ENETHHANISEASNIZH DT>

[EHC Cvitanovic DHDE LTIF [AACT], [AAC2] D cycle expansions & (VD 74 F7
NESH LA I, CBERRTAIEICES>T, INSEDH I VERRSE
(CDWTOEER, HIBEICIIBAZFEELED dynamics ERMT BEETEIEVD
DT, CNEFIALT 1 RITTKRY 2KTT non-linear map DVANWALHIET — 4 25
FETEELUTS. $5(C unimodal map O Feigenbaum constant % 1 5HIE TRHTI\Z D
CIXENENDG. COHEIIEROMETEICHATHVE YIRI OIS L,

(13) =K [san2]: CCTIE [UL] % [EM1], [EM2] TOMIBSHE TR DM 7= cusp
connection DA EFXSB728, Hénon map DEHASEDEH S Y S X% topological type (C
E>THELTIVSE. TDHEE, hyperbolic fixed point DIEEBHRIFIC{LL, self-similar L&
DEHRHEN R DM 1.

HEbEINICIE, parameter space DH(C global 75 self-similar structure 28 D(F3
C&lCKY, ZNITHIE LTz renormalization operator XM UHEEFS EWVSERNHY, 18
DNTREIRMEDY hyperbolic fixed point DFTEBHHKED L S5 4% LTVB I &(2, global 7t
non-linearity %§¥- 7= renormalization operator DFEEE T L TW\B LD THH AN, FD-
EDEBDIISDRFR DM > Tzl

7%& orientation preserving case [CD( VT (3 Holmes A%, "D [San2] DIERE ST, &
YL S RiCst UTRROE R ESIBA LT3 [Hol]. \

[Shi1], [Shi2] TIZ Lozi map (D parameter space [CD( VT connection relation ZIHNT
3.



12

(14) Benedics—Carleson [BC|: fHoDERERUENICEHRELT Mora & Viana D
HERICOU \f(i, (INTHERIND ZECTEH> THWBDTI ZTIEFFL i, (real
M) Hénon map (EXTL T |b| BINEMBETEFTHBICH &K, strange attractor DIFAEERE
BRICEFBA LTz & WS BN ER THD. FIZFDHT, “ critical point DES%EE " OF
TEERU TS T & FEBE.

(15) Biham-Wenzel [BW]: #»235X 5N BEOBSDOEEHEBEE kDB
&3, F2&Z 1 RTTO 2 REGELD Hénon map DL D78, XhHTRWLEERTH>THIE
BICH L. FOAEELTHASDD Newton iE& < BLWULMBEWDINZLHITTEN, £h
T3 EEFEENT 0K BWTHY, KBISHERGEETHRYNAE>TH15< 5
VHDIRFEB NG, FFEFTPL72ELTH Newton JETIE, BONT-EIOHERIC
AREM5ES. LWL 1 98 9%tH, Biham & Wenzel & (VD Af=BH Hénon map (XL T
I TIIHZMN, BHRIEAEERELIZOTHS. '

FNIIEAMIC(E Aubry-Mather O Lagrangian SW\VSHDCHTTHY, FTEHA
p DFEEASIE D critical point (C 1331 (EIHELTVB L S7 R? _ED&H B gradient vector
field #F#&dS. €L TED critical points 22 THELET, WS EETESDTHS.

Haah'n, COAEODESHEEEPOCIEIIAZINTOER. [GKM] OF T,
{OMOBESETIERINTIS. LhLZOBENSE S WMVEWOBIBEILEDM-T
FVRWESTHB. EBE KICENRS [DMS] Tld, hyperbolicity W&H 3 & EBhndi5E
123 TIEHBH, Biham-Wenzel DAEN, FEHI2 0 FTORMSE2LTREITKkOTS
EO, HNVIYREGSHNELONTS (NI A—F—[CL>THESH, FEI20ETO
FEHA S OEEIIFI 1 0 0 AL HNEHED) .

(16) Davis—sMacKay—-Sannami [DMS]: b= —1 ( area and orientatin preserving
case ) MIFHIC, LECD Biham-Wenzel DFiE%{E> T a EZ/LSEENLEAE2 0L TO
PR DOEEEHE L TITC &, HB1F->COL0 o ORET, BEIROEMN—ELKLS
BN DNEIET B DG, CNIZTHDHD/8S X —5 —FT Hénon map A
BERELLDILERLTNEAELSICRAS. HELTEMTEIRLY, 1T non-wandering
set HY hyperboﬁc set CIRBEEEHRT S.
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C 0 [DMS] TIIFFEMICRZLEIRRIZ v H DD, FD hyperbolicity DX H=X L%
AL, EIhBRoN3 2N T7HRETHE UFAEDEEE, Biham-Wenzel DA%
TEEUI{E SN, B2 0 X CREIC—BIIEVWSHEEE/TNS. FIITHN
5123 DD hyperbolic case (2T, missing block expression & \SHETHVEUEHEIC#
OHEERINTES. O missing block expression (& 520D Cvitanovié M pruning front M
VEDDRIEHEZ BN, X5 S Hénon map DEEEFEXMICER-HbDE LTI,
HTDHLDTHD. ' ‘

(17) Bedford-Smillie [BS1-4] : HOETBHART Vv ILGREFESC&(CLY,
complex Hénon map [CRHT 3% < OREFRMEDIPAICREEN LT =

Ki % (9) TEELIEBODEL, J1 =0Ky, K=K, NK_,J=J,NnJ_ &T3
(J (3 1 RTTOFFD Julia set [CHHTB) . HODEFIHERDN DHERBND &,

(i) K (3 perfect set TdHB.
(i) Ki, Ji [HEETHS.
(i) Q% int K, OHE5EEUDETDE00=J; THB.
(iv) p % sink, B %D basin £§3& 0B =J, THD.
(v) H H2DLLED basin component ZHFTIE, J, (J{EED ST embedded topological
manifold &I37LH7K0.
(vi) p%Zsaddle &F35E, EORESEGE Wi(p) (3 T4 DT dense THB.
(vii)  p % sink, B Z%® basin &9 3. {FED 1 .RIT algebraic variety V C C* [ZXTL,
BNV #O MOV ¢ B &3
(viii)  J HY hyperbolic set Z&o(d, FEHASIZ J T dense THS.

[BS1] TEB L TIVB K SIC complex Hénon map (3 strange attractor Z3F/=7xly. §7x
P5b attractor [IATHBIRIED sink &E>TLES. F/= (1 1) THEXF=&L SIC topological
entropy (%[ log 2 T#HB. DL real & complex TIIFEWSIEBRFENRELS. LML |
complex MIFETE(FEIIVA, Hénon map (CXTL TS NIZERADGIREROREAESZ 12
EWSERT, COD[BS1-4] (IZXHHTEETHD.
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[AAC1].

[AAC2].

[BC].

[Bed].
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[BW].

[CGP].

[CL].
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