Hénon map D& HMEICDOWT
' =ik MEE (GERIX)

~ Hénon map (#3\ & Hénon famlly ) &, RDELS5 & R? ibéb\ti C? L@Zk&
X TE®D E N B3ERD 2—parameter family DT & TH 3.

Hep(z,y) = (by+a— mz,z).

Jacobian I3 constant IZ —b T#4), b# 0 &5 H,, & diffeomorphism T#%. Affine
map ICEDEREBRICE T, ThRRODELHIEWICTEIIEDHTES.

(y+1- axz,bz), (y;a — y? — 6z).

Z0 Hénon map ICBAL T TERLE LR, COBRUERPTERERKLONOTREVE
WHZETHD. THEOLBBBLHNAL S, 2KBEXTEHENSD R? /1213 C? »5 %
NESNDEMT, Jacobian » constant L H DL, affine map IZL ZERERICL - T,
Hénon map » &R RD& I LERICEBRTESZ DD B

F(z,y) = (az +y* + B,1y + 6).

COMLEbHDEIC, COBERIBHAERELVTIRBEMAE LD THS. it-> T Hénon map
. APERE LT nontrivial & 2 XHBI[H diffeomorphism DIRBH THBZEE X 3.

1. Hénon map MED motivation.

(1) % motivation & L TR ETE—IC, EICHBAA K S(Z, Hénon map (31 H Bi#l
kBRI diffeomorphism THB LW Z N B Sh3d. —BOIEEH diffeomorphism
® dynamics ¥ 2igld, D% < &b Hénon map DENEBATVELSICERS. LaL
ChdHHBLAKMBANOVEDTHS. '

1 RTD 2 REMD standard family (£ 3 ®ET universal family TH 3. T4 b5,
unimodal map THRHhh 32 TD kneading sequence £#%5, LHHEh5H 20 sequence
DERFEY) ICHERICHRT 3. Ch EEEDMR % Hénon family "D E23»2(E5
Z5BB5HEVEIBTNFTIN...) LALEEH 2REULOBRICH LTI, 2H%H
orbit structure 2B ¥ 5 & 5 & topological invariant (1 XTTE®®D kneading sequence
CHRETIHD) FASKTVEVDT, iT%wﬂ%&ht#btu;tkuﬁibth
2IEBDHIS.

(2) &iZ, Hénon map I3 horse shoe map Wiﬁiiﬁﬁ’&%h’('b\% EVWHITLETHB.
Devaney—Nitecki 1, /XF xA—5%— o H*HSBEKXE TN (a > 2(1 + |b])? ) Hénon
map & horse shoe map IC& Y, a < —(148])2/4 &5 Q(H,ap) =0 THBZ & 238
LTW3., £<HISTTWB &SI, homoclinic point 2 & h(f, % Z(C(E horse shoe map
ERBID subsystem FEEhTHY, BICIZEA ELTD nontrivial & non-linear system
i3 homoclinic point #->T\3. EDEKT, horse shoe map DR BIR I3 FEBRHRD
FEICRWT, BOEXNLERETHS.

(3) Hénon map 3% 3 /%5 X — 2 —4RIKICHN T Hénon attractor EFEEh 3 attractor
o THY, Thid dissipative IR RTEDN S strange attractor DR TR S B
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"% BHHEDHHR & ITFE

EHDNTH3. FELD diffeomorphism IZ& > T1§5 1B strange attractor DIEER D
LD dynamics EDESIEHBNDTHINDHLEVWI DRIEBERWERMBENVEDTHBY, %
DEHICETRHEMEE A S Hénon map EMHRETIDREHLOTARKES . 46,
Hiion map (Z3¢ L T, non-trivial attractor DFEFBKEICEIFAS W TWVWBDI, b ¥+5
hEVREDATHS ( [BC], [MV]). '

(4) Quadratic map 3\ (& unimodal map (&, LTI EHEhVWEIREE DIk E
¥ -5 T3, Hénon map 13 b & 0 DB$IE 1 RED quadratic map &5 3D, ZDIRERP
SEH, 2 &R7® diffeomorphism ICEDIRICHIRL TWADEA5H 7 HIC, unimodal
map ICEV T *-product TEHAWICER I ATV S renormalization structure »°, 2K
Tt ® diffeomorphism Tl & DIRICTEFHATEE L O b H'RKRL. '

(5) Hénon map I3 b= —1 DL area preserving map ? l-parameter family & %
3. $IC H 3 -1 <a <3 Tt elliptic & fixed point £#F>. ZDEI D fixed point D
¥ H )T, Hamiltonian system » 585 h3ERTR 5N 3 & 5%, invariant circle ¥
islands DRE, HEDEES. ZOMBKT Hénon map 13, area preserving map (H 3\
i symplectic map ) DREDORKHBHL paradigm TH3.

Area preserving map 2~ 3 LT Hénon map ICEBT3HEHAE L TIRES5IC, Hénon
map I3 a K& G B & horse shoe map 532 &, D%t) KAM theoretic L& hh
5% WA, Bernoulli system EWS EFiGHDICEARMITISNBIDTIEEWVD, &£V
HNMAFLH 3. - ‘

2. Topological strucrute of the bifurcation diagram of the Hénon family.

Hénon map /N5 x — 2 — R BUBEIRIC & > TRNB &, FDIC cusp connection
EMEEh DM LIEDTEEL, ZhiCL - T standard & quadratic map D21 T DR
k32 EIAD. Hénon map D/INT A —2—BREDPRTOENF > TVBIEVWIERNRRGT S
h3., 7. %0 cusp connection EMEILh ZBARICIE. HIMORAMENF FHEN B,

[San3], [SS] T#, 1&RITED quadratic map D& 1 T DR % 3 ERA#EH, Hénon map -
DISTA—2BRORTOES IENTERLHNHITRREESATVS. TORMR,
IBEINH 3 MMERETEAOSNZIDHTHY, FEICEZ 5N/ 2D0 itinerary K EDE
HNHETRIEICEDIHES DL, MBICHETES. ZND&MIE, Hénon map D/NF A —
FEEICHWT, itinerary ERETE 589, T4 b5, l-dimensional part & hyperbolic
part DOENHNHERRBZLICL->THESN D, A5, ZORKRIEBHTERTH S /-
W, LERFICHEDEMFTES.

3. Hyperbolicity in the Hénon family.

HB35EZ5NAEROBBAOBHRERBICKRDIZ LI, LA 1RO 2 REAHP
Hénon map D& 5%, DO THMLEERTH > THHEMICHLL. ZOFHEELTHS
2% Newton & < SVLABVOREVDUEN, ThTP3LABMBEVNENT10<5
WTHY, KEHERE ETHENHPAE>THI15{S5VWHIRREBDLIS. $/22%T
o7& LTH Newton ETI, BSNABORREICARIES. LIrL 198 9EFH,
Biham & Wenzel &\'5 A7%=55" Hénon map (Cx LTHE I TlEH 3D, EINEAEER
RUEDTHS. ZThizBEAHICIE Aubry—Mather @ Lagrangian &V HDICEDTVWTH
W, ST p OBEIEARN ED critical point IC13 1 ICHIELTWE LS55 RP LDOHS
gradient vector field & T 3. % LTI D critical points 22 TLHT, &wnd e
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ETE50THS. BEEH D, COHEDELEIBENICEARBEIATVEWL LHLE
DFEEFIELWDPLEVHIBELEROPoTRWVWEWVWES THS.

& T, b= —1( area and orientatin preserving case ) P&, E&BD Biham—Wenzel
NFEEFE->T a XS LEDPSEAM2 0 X TORMANDEREHEL TITL< &, $31-
OBV a DERMT, AMRAOERI—ELED DOV OPFETIIENFDLS. &
hEThBD/INT A—2—48RT Hénon map WiIBERELE DI ELERLTWVWALIKCR
A%, IMEREMEREL Y, Zhid non-wandering set »* hyperbolic set &% 3 & & % ¥Rk
T3.

[DMS] T MEFEICKE LRI LV HDD, D hyperbolicity D X A= XL EBAAL,
FZH5B5NBTNITRRITHEL -AMADMEKE, Biham-Wenzel DAETHEL
RMED, B2 0 ETELBC—BTIEVIRREB TV (A2 0 DRAMAROENI, 1
00ALDWCHE D). 22 THAS N3 D0 hyperbolic case 132 T, missing block
expression EWI FETH L RIMICZOMEEREATES. 2D missing block expression
i3 Cvitanovi¢ @ pruning front DV EDDFIEHE A S H, #IST S Hénon map DIl
ERBOICEZAL-HDELTE, AIHTOLDTHS. '

4. Dynamics of Complex Hénon maps.

K1 RTHFRBAOKINCIE, RIS RERNFRER/PIERLALEVWIERIK
VICBERL TWA. BIAE, BBUR unimodal map M kneading sequence O BERMEMELRA,
B3, Sullivan @ renormalization theory % &, HFEHERIPEE ZERGEE L T TAIHE
K EEREERIVCODH S, RARNOEN 2RXTHRILDEEADZLRBRTH
A59.

Fornaess—Sibony [FS], Bedford—Smillie [BS1-4] 51, 3EMRT > v VRREFED Z
&), complex Hénon map (CRET 3% < DRI EMROFERRICKRII L 7.

Ki={peC?: |H*"(p) is bounded as n — co}

EERTE. JL=0Ke K=K,NK_,J=J,0J_ £T5 (J i3 1 REOBO Julia
set (CHHNT 3) . HODBLBROWVW DL ERRB L,
(i) K & perfect set TH 3. '
(i) Kg, J+ BERETHS.
(i) Q%int K, ObSEERALTELIN=J, THS.
- (iv) p % sink, B%#%® basin £+3&0B=J; TH3.
(v) H #22LIE® basin component $## T IE, J; REENRT embedded topological
manifold & 3% 5 &, | :
(vi) p %Zsaddle £T3L, ZORESHSE W3 (p) B J; OHRT dense TH 3.
(vii) p % sink, B #%® basin £ 5. {EE®M 1R algebraic variety V C C? X3¢ L,
BNV#0»D2V ¢ B L3, ‘
(viii)  J »" hyperbolic set & 51f, EfARIE J T dense TH 3.
[BS1] T EEL T3 & 5 complex Hénon map |4 strange attractor Z#F7=%\. ¢
EbB attractor AT HRMBO sink E5->TULES. T/ topological entropy (3/¥5
A= —CRRECHIC log 2 THB. TDEIIC real & complex TREZVREEFHIRE
5. LD L complex MJE 1 &3 A, Hénon map T3t L T hiZ E38H L IBRAGEAR
HBEEZIEVWIEKRT, CORRBIMNFERZBEHHOTERETSHAS . '

— 420 —



4% HHBEDTIFR L BT

REFERENCES

[B] Bedford E, Heration of polynomial automorphisms of C?, Proceedings of the ICM Kyoto
1990 II, 847-858.

[BC] Benedics M, Carleson L, The dynamics of the Hénon map, Ann of Math. 133 (1991),
73-169. : ,

[BS1] Bedford E, Smillie J, Polynomial diffeomorphisms of C2: currents, equilibrium measure
and hyperbolicity, Inv.Math. 103 (1991), 69-99.

[BS2] Bedford E, Smillie J, Fatou~-Bieberbach domains arising from polynomial automorphisms,
Indiana Univ.Math. J 40 (1991), 789-792.

[BS3] Bedford E, Smillie J, Polynomial diffeomorphisms of C2: Stable manifolds and recurrence,
JAMS. 4 (1991), 657-679.

[BS4] Bedford E, Smillie J, Polynomial d:ﬁ"eomo'rphisms of C?: Ergodicity, ezponents and en-
tropy of the eq'utlibnum measure, Math.Ann. 294 (1992), 395-420.

[BW] Biham O, Wenzel W, Characterization of unstable periodic orbits in chaotic atlractors
and repellors, Phys Rev Lett. 63 (1989), 819-822.

[DMS] Davis MJ, MacKay RS, Sannami A, Markov shtﬁs in the Hénon family, Physica D 52
(1991), 171-178.

[FS] Fornaess JE, Sibony N, Complex dynamics in higher dzmcnswus Complex I’otentldl The-

- ory (1994), Kluwer Academlc Publishers, 131-186. .

[MV] Mora L, Viana M, Abundance of sirange atiractors, Acta Math. 171 (1993), 1-71.

[Sanl] Sannami A, On the struclure of the parameter space of the Hénon family, Dynamlcal
Systems and Applications(ed. N.Aoki), World Scientific (1987), 143-157.

[San2] Sannami A, A topological classificalion of the periodic orbils of Lhe Hénon family, Japan

~ J.Appl.Math. 6,No.2 (1989), 291-330. '
[San3] Sannami A, On the structure of the parameter space of the Hénon map, Towards the
: Harnessing of Chaos ( ed. M.Yamaguti ) (1994), Elsevier Science B.V., 289-303.

[SS]  Sannami A, Shibayama K, On the configuration of the periodic point surfaces of the Hénon

family, in preparation.

— 421 —



