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P*  complex projective space of C-dim k£ > 1

w  Fubini-Study form s.t. [, w* =1

f:P* — P* holomorphic

Assume deg(f) == [ ffw Aw" 1 is at least 2.

n times

fr.="fo T o f  n-th iterate

C'  critical set

D=, f*(C) closure of post-critical set

E = N>1 Ui, f1(C)  critical limit set



|-|  Fubini-Study metric

T, holomorphic tangent space at p € P*

A point p € P* is repelling for f <+~

min | D f’(v)] = +o0

veT),|v|=1

as j — +oo.

A compact set K(C P*) is a repeller for f <

f(K) = K and there are constants ¢ > 0, A > 1

such that

[Df*(v)| = eA"[v]

for Vv € | . T and Vn > 1.



D unitdisk (C C)

A holomorphic embedding ¢ : D — P* is a Fatou disk

< {f" o p},>1is anormal family in D.

A Fatou disk ¢ : D — P* is noncontracting <=

every limit map of { /" o p},,>1 iS nonconstant.



Theorem A

Let f be a holomorphic self-map of P* of degree
> 2. Let K be a compact set in P* such that
f(K) C Kand KND = (. Then, there are subsets

K", K¢ C K which satisfy the following properties:
(VKUK =FE, KVNK=10;

(ii) f(K") C K", f(K)C K*;

(iii) Each point in K* is repelling ;

(iv) For each p € E*, there is a noncontracting Fa-

tou disk through p.

Moreover, if f(K) = K and K¢ = (), then K is a

repeller.



f:P* —P* holomorphic, d = deg(f) > 2

F Fatou set (i.e. domain of normality of { /" },,>1)

J =P\ F Julia set

T :=lim, 0o 3:(f*)"w  Green (1,1) current

" =T N---NT  Green (p,p) current

p times

J, := Supp(1?)  p-th Julia set

Known facts

Ji=J (Fornaess-Sibony, Ueda)

Jr C {repelling periodic points}  (Briend-Duval)



f:P* —P* holomorphic, deg(f) > 2

f is critically finite < D is algebraic.

f is critically sparse <= D is pluripolar.

Theorem B

Suppose f is critically sparse. Then, all repellers

for f is contained in J;. In particular,

Jr = {repelling periodic points}.



Example

P :CF — C* regular polynomial map, deg(P) > 2

K(P) :={w € C* | {P"(w)},>0 bounded}

Suppose K(P) N C = 0.
Because K(P) is a repeller and P is critically
sparse in P*, we can apply Theorem B.

Hence we obtain K(P) = J;.



f:P* —P* holomorphic, deg(f) > 2
p(-,-) distance in P*

K compactsetinP*st. f(K)=K

K = {p=(pi)ico : pi € K, f(pi—1) = piforalli <0}

T (pi)zsoEf(HPOEK

AN AN

ﬁ(pa Q> = Zigo ZZp(pMQZ) ]San c K

f((po,p=1,p-2,---)) == (f(po), Pos D=1, )

TK = {(p,v) : p€ K, v e TyyP+}
7 (p,v) € TK s v € TP

Df : (p,v) € TK v (f(p), Df(v)) € TK



f:P* —P* holomorphic, deg(f) > 2

K compactsetinP* st. f(K)=K

K is a hyperbolic set for f <= there exist con-

stants ¢ > 0, A > 1 and a continuous splitting
TK = E*"QFE" by complex subbundles E*, E* such
that
Df(E") = E", Df(E") C E*,
IDF (B, v)ll = X'l (B, v)], ¥(b,v) € B,
IDF (3wl < A, o)l Yp,v) € B
for Vn > 1, where || - || denotes the metric in TK

induced from Fubini-Study metric.



K hyperbolic set for f

0 small positive constant

Local/global stable manifold for p € K

Wi(p) =={y € P* | p(f'(y), ['(p)) <& Vi>0}

W (p) :={y € P | p(f'(y), ['(p)) = 0 as i — +o0}

Local/global unstable manifold for G € K

Wg(d) = {y c P* | H(yi)igo c Pk s.t.
Yo =1y, pPYi,q) <o Vi <0}
Wu(qA> = {y c P* | El(yi)igo c Pk s t.

Yo =19, p(¥i,¢) = 0asi — —oo }



f:P* —P* holomorphic, deg(f) > 2

Q:={z€P"|VnbdU >z, In > 1s.t. fH(U)NU # 0}

fis Axiom A < () hyperbolic set

() = {periodic points}

When f is Axiom A, we consider decomposition
Q=Q--- L

where (; is the part of unstable dimension s.



Theorem C

Let f be a holomorphic self-map of P? of degree
> 2. Suppose J N E is a hyperbolic set. Then,
the Fatou set F' consists of the attractive basins
for finitely many attracting cycles. Moreover, if the

unstable dimension of J N E'is 1, then

F = {attracting periodic points} U U W (p).
ﬁefﬁ



Theorem D

Let f be a critically finite map on P2. Then,
f is Axiom A if and only if J N E is a hyperbolic

set of unstable dimension 1.

Lemma (criticality)

f  critically finite map on IP*
X irreducible component of £
p  saddle periodic point s.t. p € X N Reg(D)

Then, X is in a critical cycle of curves.



Theorem E

Let f be a Axiom A critically finite map on IP~.

Then,

(1) each irreducible component of £ is a rational
curve ;

(2) J, is connected ;

(3) 2 = Jo;

4 =JNEkE;

(5) Qp = {attracting periodic points} # 0 ;

(6) F = {attracting periodic points} U Uﬁeﬁ W(p) ;

(7) J = L UU,cine WD) ;



