2 KILEBRD N FREFEIZDONT
— Hénon map DHEE &7l —

=K K (ERIX)

B TEMA L X T LB THMAERHERT... EVIHDY. "HER" OV ELO>ORERKD
WMRTHIDHS, 2RZBERE, TICTORENEHELD.

FENO R -G C LO2REHIE. 7771 BRICLIEZTRIIL ST, ROLH LR
ICTEBZEHPEHMICHD B,

fo(z) = a — 2 fz2)=22+¢

EE real DBLREQEIZELEN L L, complex DB HMEE DHIBBIE L ->TWS, E/ real
DB, ’

fa(z) = az(1 — z) fa(z) =1 —az®

EVWHREBEEICEHBV. LI BRHBEMLEAFENFERELTRAEE, FIICHERIC
HRCIBEIRBINTVAIEVWS ZEN, TN SFRENDSLDMRICLYEBSAICHY ., Thid
1 REHDFEREBR. HARAZRBRELT. BERRALAEEE>TWVWES S,

&7, R? BU C? L0 2 RSBERATED SN 35S, 1 ATOHE LR REFEL
WHCIREEE-> THY, FRHRTHHONS strange attractor X homoclinic bifurcation, % 7:
Hamiltonian system @ KAM theoretic £ R ELE ENROBEFNEETNTHH 3.

2RBERTEDENS R £413 C 52 hBE~DEMRT, Jacobian #° constant %
NDiE, affine map ICEBEEBTRMCL T, RDEESHDERICTERTEDZIZ b r 3.

H(z,y) = (by +a —2° z).

F(z,y) = (az +y* + 8,79+ 6).

AOWPEhPBELIC, F RABRE LTIREMESDTHS. H & Hénon map &1 5. #-T
Hénon map &, 1% HR & L T nontrivial & 2 XRBIE diffeomorphism DIFERTHB EF A 3.

Hénon map (CBALTETEEL Z &£13. horse shoe map DERBIEETATVIEVS Z L
T#3. Devaney-Nitecki &, /35 X —%2— a #H3REAET L (a > 2(1+15])%) Hénon
map {3 horse shoe map (2% V), a < —(1 + |b|)2/4 ol Q(Ha’b) =0 T3 ximA
LTWn3a. S<CHISTWLWS & H IS, homoclinic point A& WL, F ZIZId horse shoe map &RE
D subsystem FEEATEY, BILIFEAELRTD nontrivial % non-linear system {3 homoclinic
point 2 - T W3, TOELKT, horse shoe map DERBIE IR RDOFEICHNWT, ZHE
AHNEERTHS. LH L. horse shoe map IZ% 3 LIFTD Hénon map DRI THEHETH .
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T2 & 3 EIHEMERALIRY v R Y LERE,

ThDERIE, H503 & AT homoclinic tangency MEBETWA12®HIC. 503 & T A TER
DRHEHFRELTVEIDPSTHS.

LCHSNT VB ESIZ. Hénon map 1385 3/35 X —2 —$FEICHW T Hénon attractor &M
i3 attractor £#5->TH4) [H], Thid dissipative BIFRASRTHHO N S strange attractor D
FTRLEMLHNTHS. LoLAHFS, EDTRS72—LTO dynamics BREICECHD -
TWHEWL, &51Z, non-trivial attractor DTFEFBBIIAE A TLBDE, |b] p+HIThE L
BO&TH3 ( [BC], [MV]). 2D 5% non-hyperbolic attractor ATEET B LI B/INT A~ 4
DAFERBETHD Z ENBEMICIIFAIATVS Y. ThIIRES2EC LI GHDTIREL, L
BHh—VEEBNEHDTHY, o T, EPENT X —2DOEEICHL TH. RIZERD Sk’
BETW3DTHS.

Hénon map (2 b = —1 D83 area preserving map ) 1-parameter family &% 3. $5(C
H it -1 < a <3 Tt elliptic & fixed point ##D. ZDMI D fixed point DE b Ti,
Hamiltonian system #5185 h3EQR TR 5N 5L %, invariant circle % islands DRE, Hil
HEEESD. ZOEKT Hénon map &, area preserving map (& % \Md symplectic map ) DA
DxHBMEL paradigm THIEHLFA D,

Figure 1: Bifurcation Diagram of Period 5
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1  Topological strucrute of the bifurcation
diagram of the Hénon family

Hénon map M/¥5 X — 2 — LM 4 MESMICL > THRANB &, TDHIC cusp connection &FRE
NA3BFENLIBENTFEL, ThilL - T standard & quadratic map DE 1 T DRL 3 FEAA .
Hénon map D/NT X — 2 ~ZBRNDFTOENFS>TWBREVWIEBERNFRZT SN B, £/, FD cusp
connection &FEIENZBRICIE. HHEOBBIMENI FHINS.

[San3], [SS] TiE, 1RFTD quadratic map N2 1 7 DRL 3 ERREE S, Hénon map D/
TA—RBEDRTOLEC I ENTEDLONHBTHEKEEATVD. TOEHER, BEFINS
SHMEBETEASNINLTHY, EEICEA SN2 20 itinerary HZDERBFDEH & TRIEIC
EANESI N, MBLUCHETES. ZORMEE, Hénon map D/VF X —2ZREICHENT, itinerary
ENMETE2HY, T4bH5, 1-dimensional part & hyperbolic part D DE A FEAXNZ Z &I
-2 THELND. &5(0, ZOERMBRIBHTERTHI /-, LEXRFICHLLDIERBTES.

0.2

0.1

14

Figure 2: Cusp Region
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T8 2 & 3 BIEMERALIRY ¥ R DY LFEFER

2 Hyperbolicity in the Hénon family

H25ASNEEROBAHANERERECKDS I LB, £EA 1RO 2 XEH Hénon map
DEH%, ELHTHMEBTBRTH > THIEBICHEHLL., EDOFEELTHLDI Newton & (5
WUDRBW O LuhITEY, TNTR3ERABEENEVNTI 0S5V THY, KEHEBCETY
BYUNKAE-THT15K BL\b"Bﬂﬁt%bﬂé.’ ¥ 2ETRo7ELTH Newton AT, 85
N-BMOREEIIRLNTES.

L#»L 198 9FR, Biham & Wenzel &\v5 A/=54" Hénon map ST TS B,
EHN A FEERALDTHS. T NIFEKMIZIE Aubry—Mather O Lagrangian &£0\) HDIC
ESWTHY, £TEL p ORAY 20D critical point IC1H1ICHIBELTVWE LB RP D&
% gradient vector field A E&T 5. £ LT ED critical points 2T LHET, LWHZ LT
BIDTHD. FIHENS, COFEDELMRIHFMCEARAIATVEL, LPALIDFEND
FELRDLEVWHIHELROP-TIIVWEVWELDTH B,

&7, b= -1 ( area and orientatin preserving case ) DHEIC, E£EED Biham—Wenzel O
FEEFE-T a 2T LS SFAR2 0 ETORMANCEBESHEL TITC L, 322 5EWV
¢ DEXMET, AANEEF —EELEI DNV IDFETIIENHND. ThiEZh5D/INT
X—% —4E T Hénon map PBEREE LB EERLTVALICEAS. IBEREMRTIRLY
% nid non-wandering set » hyperbolic set &4 32 & 2#BKT 3.

[DMS] TRREEMICKEBELIIRBENDHDD, D hyperbolicity DX A= XLEHAL, £
NOBOSNBTIIATFETEHEL -BABMADOERE, Biham-—Wenzel D HETEE L B &,
B2 0 ETREL—BTHIEVHI BREBTVWS (A2 00EAMRADOERHZ, 100FHL5WLICH
53). £ THRXSNE3 DD hyperbolic case 32T, missing block expression &LV 9 A
ZTHEYMBICTOEEER|MTES. 20 missing block expression 13 Cvitanovié @ pruning
front DV EDDFIE HERX 51, HET S Hénon map DIBEEEAMICEA D ELTIZ, )
HTDHDTHS.
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