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BIFURCATION OF HOMOCLINIC TANGENCY
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§1. 3 DDFERDOHEE

FE . M’ 2-dimensional closed manifold, f, : M — M % one-parameter family of C”-diffeomorphisms]j
which nondegenerately creates homoclinic tangency at g = pg for the fixed point P& %, Tfuid Pt

T@ﬁﬁ)‘ = A“,O' = ‘7#§%B
0<Ai<l<o, Ao <1

gL TW5B &4 %,

0<4i<1<go
Aa<1

f € Dif fT(M) %5 hyperbolic T % & 13, non-wandering set (f) A3 hypebolic set THB I &o f €
Dif fr(M) 75 persistently hyperbolic Tdh 3 &id, f O CTIEU PELEL THERD g € U 73 hyperboric &
185 &

A={p€eR: f,i3 persistently hyperboric}
B=R-A
& L B %8 - bifurcation set &IE3s,

NEWHOUSE - ROBINSON D§5R. r=3 D& &, u=po DI T, B IX open interval 2851, Kb b,
for any € > 0, there are an interval [p1, p2] C [to — ¢, o +¢] and a residual subset J C [p1, u2] such that
(i) Vi € [p1, n2], fu has a wild hyperbolic set,
(iilVu € J, f, has infinitely many sinks.
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MORA - VIANA DFER. r=oco D& &, u = po DIF{ T\ non-hyperbolic strange attractor 2> ufED
HERIETHS. §7abb, _
for any € > 0, there is an E C [po — &, po + €] such that
(i) m(E) > 0, and
(ii)Vu € E, f, has a non-hyperbolic strange attractor (hence E C B ).

PaLis-TAKENS DFER. H2IRH (%) TTIR. 1= o DL Ty B i3 A ICHARTIEE DIV, bbb,

lim m(B N {uo, po + €])
c]o €

=0

CIT KRB (%) i3,
(i) u < po = p € A, (i.e. homoclinic Q - explosion)
(ii) d* + d* < 1 (i.e. sum of stable and unstable limit capacities < 1.)
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§2.

(1)f € Diff7(M) &9 %, compact set A C M 55 RO (i) ~ (iv) Zi&7-¢ & %, A iF hyperbolic
basic set for f TH B EW I,

(i) £(4) = A,

(ii) A {2 hyperbolic set,

(iii)A {2 dense orbit %},

(iv) A 12 local product structure %o,

hyperbolic basic set A %3 wild hyperbolic set for f Th 3 &I, IROKMET¢ & Th 3,

3U : C%-neightborhood of f such that Vg € &, 3g1, 92 € A(g) such that

W*(q2,9) has a nondegenerate tangency with W*(q1,9).

(2) compact set A C M DSIRDEA: (i) ~ (ili) 25724 & &, A I3 strange attractor for f Tdh 3 &V,

(i) £(A) = A,

(ii) intW?*(A) # 0,

(iii) 3z € A,3c > 0 and 3v € T, M with ||v|| = 1 such that {f*(z) : = > 0} is dense in A, and
|IDf*(2)- v|| > €™ for Vn > 0.

(3) AC R i3 Cantor set &3 3, A O limit capacity d(A) ZRD L S ICERT 5o

d(A) = lim sup logn(4, ¢)
e—0 —loge

{HL. n(A,¢) iZ the minimum number of ¢ -balles needed to cover A.
#]1 the middle § Cantor set

0] (1-8) /2 ' 8 (1-8) /2 1 i /- k

logn(A,e) _ log2* log 2
—~loge —log(l—;f’-)k " log 2 —log(1 - B)

d(A) =
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9] 2 the affine horseshoe

W 30) A=n, ¥ip)
D (3

| : .
X' . > (? A L /-2 . A Y
I NEEN 1 —+—
P Q. Yewip AlI-22)
A* = W*(A)n+v i middle (1 = 2))-Cantor set
oA .y _ log 2
4*(8) = d(4%) = log 2 — log 2A
A =W*(A)n+y' i middle (1 — 20~)-Cantor set |
log 2

d'(4) = d(4") = log2 — log 201

(4)a family of diffeomorphisms f, : R? - R?(-1 < p < 1) BROKH (1) ~ (v) ZHifcT & &,
horseshoe JEEE TdH b EW D,

3 a rectangle R C R? such that

@) f-1(R)NR =14,

(ii) f1 has a horseshoe,

(iii) f,,(R) NS;=0 (-1<Vu<l,i= 1,2),

(iv) fu(T)NR=0,fu(B)nR=¢ (-1<Vp<l),

(v)|detDfyJ<lon R (-1<Vp<1)

T |
= R S g, R Se
B B |41, (R)
f.(R) |
£ (B) £,(T) £ (B) T (T)
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§3. HORSESHOE JZiKf&E

3 ODOFHICHFEOHLEE LTROAEMHIFSh 3,

(1) nondegenerate homoclinic tangency hiu = po TR 3 & &\ TRRER R &, po DI D p i3
LT, fuid horseshoe JEERRIE & 73 %

(2)horseshoe FZEK IR DIEEAS f WSR2,

@ sink @ férf°4‘4°“l"i"}’ ® c\‘mn;e aftractor
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§4. HOMOCLINIC TANGENCY D]

(1) premature creation of horseshoes

<1
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(2) homoclinic Q -explosion
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