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Representations and interpolating sequence for
harmonic Bergman functions

Kiyoki Tanaka (Osaka City University)*

Let €2 be a bounded smooth domain in R". For 1 < p < oo, we denote by b”(£2)
the harmonic Bergman space in €2, i.e., the set of all real-valued harmonic functions f

1
on Q such that || f||, :== ([, |f|[Pdz)? < oo, where dz denotes the usual n-dimensional
Lebesgue measure on €. It is known that b? is the reproducing kernel Hilbert space.
We call the reproducing kernel for b% as the harmonic Bergman kernel.

In this talk, we discuss a representation for the harmonic Bergman function and
interpolation theorem. B. R. Choe and H. Yi [2] studied the representation theorem
and interpolation theorem for the harmonic Bergman function in the upper half space.
We achieve to show the following representation theorem for the harmonic Bergman
function in a bounded smooth domain.

Theorem 1 ( c¢f. Theorem 1 in [5]). Let 1 < p < oo and Q be a bounded smooth
domain. Then, we can choose a sequence {\;} in Q such that A : (7 — WP is a bounded
onto map, where the operator A is defined by

1

AfaiH (@) = a;R(z, A)r(\) 0",

where R(x,y) denote the harmonic Bergman kernel and r(z) denotes the distance be-
tween x and OS).

Theorem 1 do not refer to b'. A representation for b'-function is achieved by using
the another kernel. Its kernel is defined by B. R. Choe, H. Koo and H. Yi [1].

Definition 1. Let n be a defining function of @ with condition that |Vn|? = 1+nw for
some w € C*(QY). We define the modified harmonic Bergman kernel by

1

Ri(w,y) = R(w,y) = 548, (" (y) R(z, )

for any z,y € Q, where A, is the Laplacian with respect to y.

By using the modified harmonic Bergman kernel, we can give the representation
for b-function.

Theorem 2 (T. [6]). Let 1 < p < oo and 2 be a bounded smooth domain. Then, we
can choose a sequence {\;} in Q such that Ay : P — b is a bounded onto map, where
the operator Ay is defined by

Al{az}<$> = Z (liRl (l’, )\07”()\,)(17%)”
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Above theorem refers to the onto map from ¢7 to b for 1 < p < oo. The following
theorem refers to the onto map from b to ¢ for 1 < p < oc.

Theorem 3 (T. [7]). Let 1 < p < 0o and Q be a bounded smooth domain. There exists
a positive constant py such that if p(Aj, N;) > po, then V : P — (P is bounded onto
map, where p(z,y) is pseudo-hyperbolic distance and V f := {r(\;)» f(\i)}.
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Starlike Harmonic Mappings on the Unit Disc

Tatsuhiro HONDA  (Hiroshima Institute of Technology, Japan)*!

Hidetaka HAMADA ( Kyushu Sangyo University, Japan )*?

Kwang Ho SHON ( Pusan National University, Korea)*3

Let f be a complex-valued function of class C* on A = {z € C; |z| < 1}. The Jacobian

g—ﬁ g %‘2 = |f.|*—|f=*. Lewy [16] proved that if a harmonic
mapping f on A is locally univalent, then J¢(z) # 0 in A. Thus a locally univalent
harmonic mapping is either sense-preserving (if J;(z) > 0 in A) or sense-reversing (if
Jf(z) < 0in A). A harmonic mapping of A has the unique representation f = h+ 7,
where h and g are analytic in A and ¢g(0) = 0. Note that f is sense-preserving if and
only if |¢'(2)| < |h'(2)| for all z € A.

Let f = h + g be a harmonic mapping of the form

of fis given by Jy(z) =

h(z) =2+ Z ayz", g(z) = Z by 2", (1)

Recently, many mathematicians have studied about holomorphic or harmonic mappings
of the above form by certain coefficient conditions. When f is holomorphic, Fait, Krzyz
and Zygmunt [6] gave a sufficient coefficient condition for f to be a quasiconformal
homeomorphism on A and to have a quasiconformal extension to the extended plane
C (in several complex variables, see also Brodskii [3], Curt, Kohr and Kohr [4], Graham,
Hamada and Kohr [9], Hamada and Kohr [11], [12], [13]). When f is harmonic, Avel
and Zlotkiewicz [2], Silverman [18] gave a sufficient coefficient condition for f to be
univalent, sense-preserving and starlike when b; = 0. Jahangiri [14] generalized the
result to the case that by is not necessarily 0. He gave a sufficient coefficient condition
for f to be univalent, sense-preserving and starlike of order a € [0,1) when b; is not
necessarily 0. He also showed that the condition is also necessary when h has negative
and g has positive coefficients. Ganczar [8] gave a sufficient coefficient condition for f
to be a quasiconformal homeomorphism on A and to have a quasiconformal extension
to C when b; = 0.
Then the following natural questions arise:

Question 1 Can we give a sufficient coefficient condition for a harmonic mapping f
to be a quasiconformal homeomorphism on A and to have a quasiconformal extension
to C when by is not necessarily 0%

Question 2 Can we give a sufficient coefficient condition for a starlike harmonic map-
ping [ of order a € [0,1) to be a quasiconformal homeomorphism on A and to have a
quasiconformal extension to C when by is not necessarily 07

This work has been supported by JSPS KAKENHI Grant Number 25400151.
2000 Mathematics Subject Classification: 30C62, 30C45.

Keywords: harmonic mapping, quasiconformal extension, starlike domain.
*le-mail: thonda@cc.it-hiroshima.ac.jp
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In the present talk, we will give affirmative answers to the above questions [10].
Namely, we consider the condition for a harmonic mapping f = h + g of the form (1)
to be a quasiconformal homeomorphism on A and to have a quasiconformal extension
F to C when |b| < 1. When b = 0, our result also gives an improvement of the
estimate of the complex dilatation pp given by Ganczar [8]. We also obtain quasicon-
formal extension results for starlike harmonic mappings of order o € (0,1) and give a
counterexample when o = 0.
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Unification of extremal length geometry of Teichmiiller
space via intersection number and its application

Hideki Miyachi (Osaka University)*

The results given in this talk will appear in [2] and [3]. Let S be a compact oriented surface
x(S) < 0 and 7 the Teichmiiller space T of S. Let dr be the Teichmiller distance.

1. Unification of extremal length geometry
Let MF be the space of measured foliations. For € 7 and F € MF, we denote by Ext,(F) the

extremal length of a on x. Consider a mapping
bop:T oy — [SB&HExty(a)l/Q] GRi (1.1)
q)GM = pI‘Oj o éGA[: T — PRi (12)
where S is the set of homotopy classes of non-peripheral and non-trivial simple closed curves on S, and
proj: RS — {0} — PR{ the projection. It is known that the mapping (1.2) is injective and the image
is relatively compact (cf.[1]). The closure clga(7) is called the Gardiner-Masur compactification, and
the complement dgn7T = clam(7T) — Pam(T) is called the Gardiner-Masur boundary.
We define
CGM = pI‘Ojil(CIGJM(T)) @] {0} C Ri
dan = proj ' (9emT) U {0} C RY.
Since PMF C 0T, the space MF of measured foliations is contained in dan and Canr. In (2], the
author established the following unification of extremal length geometry via the intersection number.

Theorem 1 ([2]). Fiz a base point xg € T. There is a unique continuous function
’i(', ) CG]M XCG]\,j — R
with the following properties.

(1) i(Yam(p), F) = E(F) and i(®an(y), F) = Ext, (F)'/2 for any p € cgm(T), y € T and
F € MF. In particular, the projective class of the function S 3 a — i(¥apm(y), ) is exactly
the image of y € T under the Gardiner-Masur embedding.

(ii) For a,b € Cam, i(a,b) =i(b,a).
(iii) For a,b € Can and t,s > 0, i(ta, sb) = tsi(a,b).

(iv) Foranyy,z€T,

(e (y), Pan(2)) = exp(dr(y, 2))
i(Wan(y), Yo (2) = exp(—2(y | 2)a,)-

where
Uorn:T oy~ [S3am e TEWE, (a)/?] e RS

and (Y| z)a, s the Gromov product

(012} = 3 (dr(@0,9) + dr(zo, ) — dr(y, )

of y and z with reference point xo with respect to the Teichmiiller distance dr.

(v) For F,G € MF C Caum, the value i(F,G) is equal to the geometric intersection number I(F,G)
between I and G.

*Department of Mathematics, Graduate School of Science, Osaka University, Machikaneyama 1-1, Toyonaka, Osaka,
560-0043, Japan
e-mail: miyachi@math.sci.osaka-u.ac. jp



2. Asymptotically conservative about the Gromov product
Let X be a metric space. We call a sequence {z, }nen in X convergent at infinity if

(@n | TmYee — 00 (N, M — 00). (2.1)
Two sequences x! = {z} },en and x2 = {22}, in X are said to be visually indistinguishable if
(@) [25) 2y — 00 (n,m — o0). (2.2)

Let X and Y be metric spaces. A mapping w: X — Y is said to be asymptotically conservative
(about the Gromov product) if for two sequences x! and x? convergent at infinity, x! and x? are visually
indistinguishable if and only if so are w(x') and w(x?). Asymptotically conservative mappings are
defined in an effort to produce a kind of a qualitative version of quasi-isometries with caring about
the asymptotic behavior of the Gromov product in hyperbolic spaces.

Let x be a sequence convergent at infinity. We denote by Vis(x) the set of sequences convergent
at infinity visually indistinguishable from x. Two asymptotically conservative mappings w; and ws
are said to be close at infinity, if for any sequences x' and x? with Vis(x!) = Vis(x?), w satisfies
Vis(wy (x!)) = Vis(wz(x?)). A mapping w: X — Y is said to be invertible if there is a mapping
w':Y — X such that w’ ow and w o w’ are close to the identity mappings on X and Y, respectively.
We call such w’ an asymptotic quasi-inverse of w. Let ACiy, (X) be the set of invertible asymptotically
conservative mappings on X. Then, we can see that the set ACi,,(X) admits a canonical monoid
structure by use of the composition of mappings. Furthermore, the relation “closeness at infinity” is
a semigroup congruence on ACi,, (X) and the quotient semigroup A€(X) is a group (cf. [3]).

Theorem 2 ([3]). Let S be a compact orientable surface of negative Euler characteristic. Let T be
the Teichmiiller space of S, endowed with the Teichmiiller distance. Let X(S) be the complex of curves
on S. Then, there is a canonical monoid epimorphism

ACin(7) — Aut(X(S))
which induces an isomorphism
AC(T) — Aut(X(S9)),
where Aut(X(S)) is the group of simplicial automorphisms of X(S5).
We will also give a rigorous proof of the following folklore.

Theorem 3 (No homothety with K # 1 ([3])). There is no (K, D)-rough homothety with asymptotic
quasi-inverse on Teichmdiiller space T unless K = 1.

Here, a mapping w: (X,dx) — (Y, dy) is said to be a (K, D)-rough homothety if
|dy (w(x1),w(z2)) — Kdx (z1,22)| < D, (21,22 € X) (2.3)
for 1,20 € X
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1. BEA

X ZEFEVH C $738@#Em C L35, f % X OFINEHCERET 2, X =C
DEAEI fFIZEHBBTHD. X =C OBEHIEEEETH L, HARE n ITHL,
T f O nEOEKERT, BIERE {7} PIERGEE 22 X OFRKBEIESE O
77 FVEEEWY F(f) TRT, £, F(f) D X KEBIHESE fOYa) T
BTH LM, J(f) TET, 77 FVHEAGLEY ) THEAIEERETH S, F(f) D
M2 7 7 by EMES, 77 bRy U DM AR p ISR L T f(U)=U
L7 % ERBOY LW, 2D X9 % p DRUIMEZ Z ORI E MRS, IR X (1)
Wes | FIARRSY. (2) BRIy, (3) =7 VI, (4) v VB (5) R—FA—
OO ICHEEINE 2 ENHoNT WS, Tobv BRI 2 kS 2 0 ¢
BOLEITIIAEL 2\, R—Ah —fl3 2 2 CoBIRE {f°} OMRBI%KD X o8&
FNHVHOE VI, o T, AEEKOGEEICIER—A — BN v, BT
3 E R RIS IIEEE R BRI D B, T 2 CREMA L IRERAYE, WOEME, HDvikZEhn
SOEADHAICEEFNIRE VY, TN DBREZHWT, KT (1)~(4) 122V T
GAEEGHE Z 2 C LSS, RRMEOZEEIC LD I ERBERTE S, boLd
BTy Tr7u—$E468THS, 2REHER 2 — 22 + c DEEHUE ¢
ZROT {c|{f"(c)} DHFES} LEEIND, c DB X B IIFRDEDRT
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R—A—HIEIIFEL B, 77 VRS U THERORLZHAE n & m IZXHL T
frU) # f™U) 755 L SRR E WS, BHEBESULIEEREIS % R 2o\ 2 L3
LTS, Fio, HIRME L 2R B % 157 20 0 B BIED B I & R 72 72 o,

2. R
KMETI fo(2) =2+ +a 2 BR2, WA a=—1DEFIC F(f ) BEET
IS N— =2 RO 2 EI3ERITH S, £, WY RERD & S IEEHEZ R
DIEBHLNT VS, WFNOHAICH, 2D EOMREEIE co TH S 2 LIiE
BY3, 5 g% C =C\{0) DRNFTINACEHRET 2, COLEH3MBH f T
exp f(2) = g(€*) 27T HDVFET 5, 2D f % g DWNEFRS LT LWL, )5
FELTexptJ(g) = J(f) DD Z EDBHISNT S, f, DIEREIFET S
T, T £, 7 oga(2) = dzes A = e ONEFIL LT ELTEZ S, gy DFFEHE
EWHEAE 0 EEESRUYE —N/e DD TH %, WHLME 0 IZHICABRTH Y, NER%E
RET 2 DIFHEFYEDHEE DA TH 5, gy 13X—H —FHIRK b BEEHEIR S Rz 2D T
M =D=M e)} DERES ) THERZ EHTE 2, SIERONHOMEESR T,
ZZIET 5 N T gy BRGIAZ RO & ORI WS, Vo={\]|0< |\ <1}
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F. ac Wy (ke Z\{0}) IcxtL f, 1ZlEEfEE% o,
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Uiz R0, WD 5 209 O~ 2DE%E FR UL ERVERTE S, %
2T, —ODMFMEE cq &L My = {a| Py(cq) BWEFRES Y THBINZERT 5,
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NTHD, £l pz) 2 —d 2L ET S 2r/d DREEE T2, —[d/2] < k < [d/2].
E#£0IWRLTWE =By £9%, Wi IZIET 2ZEEFAWA 1 DL EOWs| i
WIRT %, Poa(2) (& fu(2) WA RICRT 2, P.a(2) 3ZHEATHI0 56— —
FHICCEEZ RO 2 L3R, —T5 T, gy DIRGIRIZ RIS L35 et = X 2
729 a T f, BIN— — TR ETEZ RO b ODHET 5, JIFAINRIZ DWW T
RDZENEZD,

FE2 ¢ S M OWMRICEENDEETD, COLEd—oo ET2E J(Pog) i3
J(fa) = J(fa) U{oc} I€A T T FUINKT 5,

I M L My 2D W TROIENRF 2 5,

FH3d o0 LLAEZICB X BIRAIPARLZIEL, X5ICTRTD ke
22T WEIE Wi e Z RV 7R T 5,
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Equilibrium measures and ergodic properties for
uniformly quasiregular dynamics

Yisuke Okuyama (Kyoto Institute of Technology, okuyama@Xkit.ac.jp)

A continuous mapping f : M — N between oriented Riemannian n-manifolds M, N,n >
2, is K-quasiregular, K > 1, if f belongs to Wllo’:(M, N) and satisfies the distortion inequality
IDfII" < KJ; a.e. on M, where ||Df]| is the point-wise operator norm of the differential D f
of f and J is the Jacobian determinant of Df. A non-constant quasiregular mapping is open,
and discrete, i.e., f~'(y) is discrete for each y € N.

Let M be a closed, connected, and oriented Riemannian n-manifold, n > 2. A continuous
endomorphism f of M is uniformly quasiregular if there exists K > 1 so that all the iterates
of f are K-quasiregular. For a non-constant uniformly quasiregular endomorphism f of M,
a Borel probability measure y on M is balanced under f if

' = (deg fu,

where the measure f*u is the pull-back of u under f. A measure y balanced under f is also
invariant under f, that is, satisfies

fau = p.

The measure y; below is called the equilibrium measure of f.

Theorem 1. Let M be a closed, connected, and oriented Riemannian n-manifold, n > 2.
For every uniformly quasiregular endomorphism f of M of degree > 1, there exists a Borel
probability measure 1y on M under f such that for every a € M except for a subset E(f) of
Hausdorff dimension at most n — 1 in M,

oy
Y,
k—co deg fk

=puy weakly on M.

The measure uy of f is non-atomic and balanced under f, and the support of j; agrees
with the Julia set of f, which by definition consists of all non-normality points of the family
{f* : k € N} on M. Moreover, uy is ergodic under f, and indeed f is strongly mixing with
respect to the invariant measure yy of f in that for every ¢, € Ly(M, 1),

tim [ wo podas = [ vy [ oauy
M M M

This research is a joint work with Pekka Pankka (Helsinki) [1].
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A rescaling principle for an isolated essential
singularity of a quasiregular mapping

Yisuke Okuyama (Kyoto Institute of Technology, okuyama@Xkit.ac.jp)

Let M and N be connected and oriented Riemannian n-manifolds, n > 2. A point x’ € M
is an isolated essential singularity of a quasiregular mapping f : M \ {x’} — N if f does not
extend to a continuous mapping from M to N. Similarly, a point x’ € M is a non-normality
point of a family ¥ of quasiregular mappings from M to N if ¥ is not normal on any open
neighborhood of x’.

An isolated essential singularity of a quasiregular mapping is characterized by the follow-
ing rescaling principle.

Theorem 1. Let M be an oriented Riemannian n-manifold and N a closed and oriented
Riemannian n-manifold, n > 2, and let X' € M.

A K-quasiregular mapping f : M \ {x'} — N, K > 1, has an essential singularity at x'
if and only if there exist a non-constant K-quasiregular mapping g : X — N, where X is
either R" or R" \ {0}, and sequences (x;) and (p;) in R" and (0, 00), respectively, such that
lim;e x; = ¢(x'), limjeo pj = 0, and

lim /o ¢~ (x; + pjo) = g(v)

locally uniformly on X, where ¢ : D — R" is a coordinate chart of M at x'.

The proof is based not only on the manifold version of Miniowitz’s Zalcman-type rescaling
principle for a non-normality point of a family of K-quasiregular mappings, K > 1, but also
on the following quasiregular version of the Lehto—Virtanen theorem.

Theorem 2. Let M be a closed and oriented Riemannian n-manifold, n > 2, and f: B" \
{0} = M be a quasiregular mapping with an essential singularity at the origin. Then

lim sup diam f(9B"(r)) > 0.

r—0
Here, we set B"(r) :== {x e R" : x| < r} for each r > 0.

This research is a joint work with Pekka Pankka (Helsinki) [1].
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Accumulation of periodic points in local uniformly
quasiregular dynamics

Yisuke Okuyama (Kyoto Institute of Technology, okuyama@Xkit.ac.jp)

We generalize the density of repelling periodic points in the Julia set in complex dynamics
to a class of local uniformly quasiregular mappings introduced by Hinkkanen, Martin, and
Mayer.

Let M be an oriented, connected, and closed Riemannian n-manifold, n > 2. A quasiregu-
lar mapping

fiM\S; > M

having a countable and closed subset S ; in M consisting of its isolated essential singularities
and their accumulation points is said to be local uniformly quasiregular if there is K > 1 such
that for every k € N, f*: =DM\ § ;) > M is K-quasiregular. When f is local uniformly
quasiregular, the Fatou set F(f) of f is the maximal open subset in Dy := (V50 f*(M\ S )
on which the family {f* : k € N} is normal, and the Julia set J(f) of f is M\ F(f). Moreover,
f is said to be non-elementary if f is non-constant and non-injective and satisfies

J(N) ¢ &),
where E(f) = {a € M : # o f*(a) < oo} is the exceptional set of f. The branch set of f*
is denoted by By, k € N, whose topological dimension dim B« is < n — 2.

Theorem 1. Let f : M\S ; — M be a non-elementary local uniformly quasiregular mapping
having a countable and closed subset S ; in M consisting of its isolated essential singularities
and their accumulation points. Then the Julia set J(f) is perfect and any point in J(f) is
accumulated by periodic points of f.

Moreover; if the Fatou set F(f) is non-empty and connected, then any point in J(f) are
accumulated by periodic points of f contained in J(f). If one of the following four conditions

(0). #Uis0 f‘k(Sf) < oo and, in addition, F(f) is either empty or connected, or more
generally, the topological dimension dim J(f) > n -2,

(ii). f has a repelling periodic point in D¢\ (E(f) U Uan f*(Bs)),
(iii). J(f) & Njew Ursj JX(Bp), or
(iv). n=2

holds, then any point in J(f) is accumulated by repelling periodic points of f.
This research is a joint work with Pekka Pankka (Helsinki) [1].
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KRIEE
Sharpness of Rickman’s Picard theorem
David Drasin  (Purdue University)

In 1879 Emile Picard proved his famous theorem that a meromorphic function in
the complex plane C which omits three distinct values must be constant. His proof
was stunningly short, and one could readily imagine that since the function f(z) = e*
clearly omits two values (0 and oo), one might imagine the entire subject finished!
Instead, it became the foundation of several areas of geometric analysis, ranging from
meromorphic functions on C' to general issues of hyperbolicity.

A new direction was initiated by Soviet mathematicians in the 1960s, especially Yu.
Reshetnyak and V. Zori¢, now with functions f having domain R", n > 3 (the case
n = 2 can be reduced to that of meromorphic functions in the plane). They considered
open discrete mappings f which, if not smooth, at least had Sobolev regularity, and
the key property that at each € R", the image of a ball B(x,h), with h sufficiently
small, could be approximated by an ellipse centered at f(x) of bounded eccentricity (for
analytic functions, ellipses could be replaced by balls, but this is not possible in higher
dimensions). The maximum allowed eccentricity is called the distortion of f. These
functions are now called quasiregular mappings, although that was not the original
term. We now view these as functions

f:R*—8S"

In 1966, Zori¢ produced a natural generalization of the exponential function (which
then omits 0 and co) and on at basis conjectured that a (non-constant) qr map can
only omit two values. For some time, the best result in this direction was that f could
not omit a set of positive conformal capacity.

However, in 1980, Seppo Rickman showed that a non-constant qr map may omit
only g < oo, where ¢ = g(n, K), K the maximum distortion. In 1984, Rickman showed
by a surprising and remarkable construction that this version of Picard’s theorem is
sharp at least in dimension 3: for any finite set in the 3-sphere there is a quasiregular
mapping from Euclidean 3-space into the 3-sphere omitting exactly that set.

In this talk, I discuss the sharpness of Rickman’s Picard theorem in all dimensions:
for n > 3, given a finite set E, there exists a quasiregular mapping from Euclidean
n-space into the n-sphere omitting precisely E. This requires a new orientation and
methodology, which was developed jointly with Pekka Pankka; not only does it work
naturally in all dimensions, but is combinatorially simpler than in Rickman. Thus, if
y € E, the preimage of a small cube about y is approximated by a network of cubes in
R™ which can be concretely presented.

This result is a corollary of the following stronger statement: THEOREM: given a
finitely punctured n-sphere M = S" \ {y1,...,y,} and a Riemannian metric g on M
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with cylindrical ends, there exists a mapping of bounded length distortion R™ — (M, g).

Mappings of bounded length distortion (BLD mappings) play a crucial role in this
approach. It is worth noting that qr maps themselves intrude principally in steps which
mirror Zori¢’s construction.
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NIX—FffERrattay—2Hn
Tjurina stratification D&

MES TR (FRER)
HEE— (kA

. FO®IC

T%Eﬁ: %A% FEH L T 2 PR LA TE R S L7l O % T p-constant
BEWHBE 2ol T2, ZOLE, WET2RENOEEEIZZDER T XA =%
DEIZ X O 2T %,

Z 2T, Tjurina #I2iEH L Tjurina ZOMEICIE U 72 E 8 7 X — & 22RO EHM

BTV T XL 2T S (Tjurina stratification), ¥ 7z, Ff 558 O E F M THINE
BHEMBBICEHEHBL R4 T 7LD T A—=FNERY ¥ — FEEGFET LY
ALK T B,

INHDT7NITY ALICEWTEHEL Z2#IIRBEFarEey—TH 5,
Mz E£ T 2 FRARLHNX fOYaEAL TT7 N T = (0f/0x1,...,0f/0x,) 1T &
D annihilate INZRBWHIFa R TR Y —HHORTES Hy 13, X7 FIVZER & 7%
D, ZDOXICIE Milnor B EZH L\, 7, A TT7NT = (f,0f/0x1,..., Of /0x,) I &
D annihilate SNA2REWEHTaF T —HOLTEEH b7 MLVERERD,
Z DRI Tjurina B EFEL W, REWEFFarstay —HokkT X7 FVZER H; &
Hr OBRZ W% Z LT, Tjurina HE L XA TT7LUREDOAY v ¥ — FREZ KD %
AHEEERERT 2, SNSDFETAVTY LTI, Hy D87 X —5 1 EREWRT
ARV —FHOFEEIT) T EPRIELE % 2D, 2 DOIEIC OV TIBEICHR (L, 2|
WCBWTHRELTHY, 707 L bEREARE X T 4 Risa/Asir([3]) I ST
W5,

2. Milnor # & Tjurina#

X % C" DR O DiEts, Ox % X OIERIBE DK T (sheaf), Ox o % Ox DA
BT 2 (stalk) £ T35, &, [ X EOIERIBEETH D, @i f(r) = 0 1ZJFEA
O IR RHELTRO2LET 2, C"OFRMOKAEZF>RBMFETatEnY —
Hip(Ox) %

Hip)(Ox) = klgilo Ext, (Ox/{x1,22,...,2,)", Ox)

TEDD, X7 PVEMH; DKEEL fET50MUEH f. Hy — Hy #EZ 5,
DL E,

Ker(f) = {v e Hy| fo=0)
= {v e 0 | 0w =gy = Lww == ZLww-o}
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E%, L7235 T, Ker(f) DRIGIE Tjurina B 7z & 2\, 22T, X7 b L2E
M H; OFEEZ fELTHONIEA%E [(H)) = {fYlp € Hy} ££T, £/, uld
Milnor ¢, 71 Tjurina %2 &9, 2D & ZRDD D,

e 1 ([4]). Ridwedlcds, 0— Hp — Hy — f(H;) — 0
% 2. 7=p—dimc(f(Hy)).
@ 3 ([4]). Anno, ,(fi(Hy)) ={h € Oxo|hf € J}.

3. ;tBE

PREARGIHARL fron = flsop + o ERT. 7L, fron BEAXLTH D HREIC
NI RA—=F 5= (s1,...,8:) &, g \& upper monomial 2>5 7% 5 %LHANTH ), {7E
IR A=F t=(ty,....1)) AT LT 2, UTIC, foq DD 124 Tjurina UK
J&$ % Tjurina stratification &I, Annep, , (fs(Hy)) DAL ¥ — FIEKZGHE
T27L3Y R LOMIEERANT 2,
KTJI/II“'J P UNOL S N

AB:from = fisop + g ~EBEERZIHZ

Hi73: Tjurina stratification, Anne, , (fien(Hy)) DAY ¥ & — FEK

1.7 PVER H; DN A= FERBMEFTa s 0y —Hz2H56T 5,

2. 27 v 71 TROLABNEAT 2 ZETQ L =S fon(H)) Z21E5,

3. 87 XA = R DITEN 2T fron(Hy) DKM IR OREK 21T ) .

4. AT v 73 THRONIRT PVEBOREIZHN LT Fstratum T &1

p— (FERZFER T 2 HE D)

ZHET S, 22T, pld Milnor Bz %9,

5. A7 v 73 TR NIRRT FIVZERB ORI L T stratum T EICAY V& —
L FEIEFHEEZBEH T 5,

J

B 4. ZIEA f = 22+ + 2P tavy"+ba?yt B EZ D, T Tlda,y DYEET (a,b) 1F
C*ZES BT A—=8 LT 5, fIRERARLEATH D FARHIE 23 + 97 + 223,
upper monomial 1% xy” & 2%y* TH Y Milnor #ix 16 TH 2, 787 XA —% (a,b) ®
Tjurina U ED X I IHEE G2 2057201, EOTILIY XL 1-4 2 FETT
5, Z9TBE, NIRXA=—FDFMHELT3a—-8b#0DEZ, Tjurina I 15 L7420,
3a — 8 =0D & &, Tjurina B 16 £ %%, ZDX I I, Tjurina LD /NF X —F {7
DHTINRE 5,

SE
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Newton filtration & local cohomology
Iy (R

Bm =

— BB EFoBfrarsE®r P —|2% L Newton filtration % & A
95 2 & T, Newton FEIBAb 70 INNT R 2 i O 2 fRAT RG] & FRAT 3~
DHT I LA T D

1. BEHE L VERHZ

C" DR O OlrtE X (2B W TIERIZREE f(2) = f(21, 29, ..y 20) DESD 5 B
% S = (€ X | f(2) = 0} L35<. MBI S A AT AR R A L LT
LT5. é% Z, f iZ, Newton FER{LTH Y, commode THH &5 5.

JAE O 1z %%OEFJT:IT%D Ut E Wiy (%) TR L, 0% 13X
ron WEAWMGEXO T BEET LT 5. if_,XJ:@EBIJE@éﬁ@ﬁﬁ“F%

O)(, %@Em j-Z) St&lkf‘foXo VC?%?F
FURRU, 2L 20 2, 2L BRRFTER Oxo CBWCERT 54 7TV I
EEZD
I = (21— af af Ty af).
o, Gxg oz,

DA T T IATHISE LT, R7 bVER Wi, ZIRTEDD.

n of of of
Wi, ={w € Hip)(£2%) | 71 1w—:1:28x2 =...= ﬁw—O}

SRR E D % pairing (2B % Grothendieck local duality (240, Wy,
FIRIRZER Ox 0/If ODPENT MVERTH D Z L5505, X7 bIVER W,
DOIEL D AFiaART o —EHTH Y, Newton filtration & #3245 b D&
Wt B e RTE B ([4]).

fOMEBE 2L 2L AL R Oxo CBWCTERT 2V aL A 77 L
% J TRL, Wy, 2K TEDS.

of _of of

WJf I OX’O/Jf DR~ }\/I/ZZUFE'T(“X?)%_’).

2. TR

Wi, b Wi, BE~OEE 7 W, — Wi, Z71(w) = 1129 2w TED D,
ZDLE RBKANLT S,
f\* 7 — I : Newton filtration, Grothendieck local duality, local cohomology
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iR ([4]) f 1%, Newton JEiB{E T commode Th 2 & T 5. TD & ZRHPHLY L.

Im(7r) = ij.

ZOMBELY, ISR R SO Milnor #4012 B89 % Kouchnirenko DA ([2]) &
HMIZEWTED.

ST f 2L 5 2L Ox o WBWCTAERT 24 T T vE Ty L&, _7
NVIER Wy, %

_ 0 (o _of o of o _Of
TEDD. N7 kL ZE [ WTf X OX,O/Tf DRxF~ ]‘/I/gflﬁﬂfh&)b7 %ODD/—(TT:
X Tjurina 28 7 & LV,

&8 ([5]) KITERSNITH .

0 — Wy, — Wy, — f(W;,) — 0.

EE ([4]) f 1%, Newton FEFR(LTcommode THDH ET 5. Z D& X RN S0,
() dim(r(FOV1,))) = = 7
(ii) Annoy o (7(f(Wi,))) ={h € Oxo | hf € Jf}.

Milnor #% & Tjurina 2D 7E1%, FFREDOMITIIAERETHLZ L L n—17 B X
V(i) OFLOA T TN {h € Oxo | hf € Jp} 1XEBIT, f ﬁ!kaﬁz&‘%&ﬁ/ﬁ
TRWINZRTITIN R B LRI TE 5 2 LiTiEE Sz ([3)).
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Relations between saddle sets for Axiom A polynomial
skew products on C?

PR EE R TERE)

C? @ Axiom A polynomial skew product :
f(z,w0) = (p(2),q(z,0))
ZEZ Do q.(w) =q(z,w) EBS L,
frzw) = (0°(2), Q2 (w)) = (p(2), g1z © -+~ 0 ¢:(w))

TH 5, p D attracting periodic points DEGZ A, £H <, f D saddle set 1 J, x C
WD saddle set A; & A, x C D saddle set Ay, 2257% %, 216 DEERS, FE
EEAEZRTERT S,

Wo(Aa,) = {yeC? [ (y) — A},

P

W*(A;,) = {yeC*3 prehistory § = (y—x) — Ay }-

14

—f&IZ. Dbasic sets DD relation = X TERT 5,
A - AQ < (Wu(A1) \ Al) N <W5<A2) \Ag) 7é ]

INETIE J, x C ND saddle basic sets DHD relations IZ DWW THEZEL T E 7203,
ZhNE Ay, & Ay, DED relation IZ2WTHEZ 5,
z € K, IR L fiber filled-Julia 864 K, & fiber Julia 6 J, %,

KZ = {U) S (Ca {Qf(w)}kzo 7‘773\%‘5?}7 Jz = aKz

LEFRT D, J, DNEFET, TRTD z e J, KL J, EfETH D L E, f RHEKET
HBHEV),

EIE 1. f AT, p D critical set Cp D3 A, IZEHEEN 575513,

WH(Ay,) NWH(Ay,) =0 DL 3L,

ZOMWEIE. Bedford-Jonsson [BJ] 4% C* @ regular polynomial endomorphism 0
external rays 23T 5 Z & 2R TERICARENTH > 7, 4%, polynomial skew
product IZBR> T3 7z0ic, GEIIIZE L (li#IC% 5, C, C A, &) RGEIXHE:
D5, WH(AL) NWE(Ay,) =0 SV HEIZEE L THIRENDZD T, f Db BEHT
HEHIIER D D,

Kid, HE WU (A,) NWE(AL,) =0 DO EDDRBOT 252 %,

EE 2. W (A,) "W (Ay,) =0 <= 2z J. 13 K, EHif.

AFZE I RHIFLE (LR 5:21540203) DBIRAZZ T 72 b DTH %,
* T 243-0297 FASIEORTERIL 1583 HUR LR

e-mail: nakane@gen.t-kougei.ac.jp
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[AELRA%ES Z L f 2% vertically expanding & 1%,
Q%Y (w)| > CNF for any k>0, z€ Z, we J,.
iz TAS1 L C>0DFET LI LRV, f 28 Axiom A % 51EJ, BLT 4,
I vertically expanding T %,
R 1. ([J]) f 8 Z L vertically expanding 7% 6% z — J, 13 Z il <H 5,
F#i2 K, It vertically expanding 7 513 W"(A,,) N W5(Ay,) = 0 D3R D 3L,

EE 3. f H3HHET WA, )NW*(Ay,) = 0 272813 f 13 K, b vertically expanding
‘f\;% %)o

Jonsson [J] DR 6 RHHE )
R1EM SOREDTT, 20— K, 13 K, BEIETH S, 51T, fiberwise inverse
Bdttcher coordinate ¢, : C\D — C\ K, 1& (z,w) DB E LTK, x (C\D) kiciH
BLCIER S5,

B 1. fa(z,w) = (22,0 + a(l — 2)w) & |a|] < V2 —1 72 51 3HEHECTEB 1 DIKE % i
729,

Bl 2. fo(z,w) = (2%, w? 4+ 2(1 — 2)w) 1& Aziom A TIZZ\WDY ([J]). a=(0,0) € Ay,
& B=1(1,0) € Ay, & saddle ANERT, B D prehistory 8= (- ,8,8) 2EBEZAb L,
We(a)NWH () D {(2,0);]2] <1}, TOEBRICHL, 0 <z <1 T J, IZHHMEHIRT
HY. 2 /1 DEE J,->DENJ,=0DTHH, 2 J, 13 K, =D EHEETH,

1 J,, 75 2=0.999, 47 : z = 0.99999999

SE X

[BJ] E. Bedford & M. Jonsson: Dynamics of regular polynomial endomorphisms of C*. Amer.
J. Math., 122 (2000), pp. 153-212.

[J] M. Jonsson: Dynamics of polynomial skew products on C?. Math. Ann. 314 (1999), pp.
403-447.
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13

On the holomorphic automorphism group of a
generalized complex ellipsoid

Akio Kodama (Kanazawa University)*

Abstract
In this talk, we completely determine the structure of the holomorphic
automorphism group of a generalized complex ellipsoid. This is a natural
generalization of a result due to Landucci. Also this gives an affirmative
answer to an open problem posed by Jarnicki and Pflug.

In this talk we study the structure of the holomorphic automorphism group of a
generalized complex ellipsoid

E(nO;--~’nK;p07-~~,pK) =

K
{(%"--vzm €Cm XX O 3 [l < 1}

k=0

in CY = C™ x-..x C" where nq, ..., ng are positive integers and py, . . ., px are pos-
itive real numbers, and N = ng+---+ng. In general this domain is not geometrically
convex and its boundary is not smooth. In the special case where all the p;, = 1, this
domain reduces to the unit ball BY in CV and the structure of its holomorphic automor-
phism group Aut(BY) is well-known. Also, it is known that E(ng,...,nx;po,-..,Px)
is homogeneous if and only if p;, = 1 for all k& (cf. [3], [4]).

For convenience and with no loss of generality, in the following we will always

assume that pg = 1, p1,...,px # 1, ny,...,nx > 0. Moreover, after relabeling the
indices, if necessary, we may assume that there exist positive integers ki, ..., ks such
that

by etk = K,
nk:1+"'+kj71+1 == nk1+"'+k]‘7 1 S] S S,
nk1+...+k1 < nk1+...+kj+1, 1 S] S S — ].7

where we put ky = 0.
Now let us choose an arbitrary generalized complex ellipsoid £ in CV and write it
in the form

E=E(no,ni,...,nk; 1,01, ., PK)- (%)
Here it is understood that 1 does not appear if ng = 0, and also this domain is the unit
ball B™ in C™ = CV if K = 0.
The purpose of this talk is to announce the following result that gives a full de-
scription of the holomorphic automorphism group of generalized complex ellipsoids:

The author is partially supported by the Grant-in-Aid for Scientific Research (C) No. 24540166, the
Ministry of Education, Science, Sports and Culture, Japan.
2000 Mathematics Subject Classification: Primary 32A07; Secondary 32M05.
Keywords: Holomorphic automorphism groups, Generalized complex ellipsoids.
*e-mail: kodama@se.kanazawa-u.ac.jp
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THEOREM. Let € be the generalized complex ellipsoid appearing in (x). Then the
holomorphic automorphism group Aut(E) of € consists of all transformations

T2 (Z07217"'7ZK> — (207217"'721()
of the form
Zo=H(2), Zx="(20)Ur%w), 1<kE<K

(think of zj as column vectors), where
(1) H € Aut(B™),

(2) yk(20) are nowhere vanishing holomorphic functions on B™ defined by

1/2py,
w(20) = 1_7Ha”2 a= H Yo) € B
’Y( ) ((1—(20,(1))2) ) ()E )

where (-,-) denotes the standard Hermitian inner product on C™ and o € B™ is
the origin of C™,

(3) Ux € U(ng), the unitary group of degree ny, and
(4) o is a permutation of {1,..., K} satisfying the following:

{oki+- -tk t+1), ok 4+ k) =
{ki4- ki + 1, k4 k), 1<5<s,

and o(p) = v can only happen when p, = p,.

In particular, considering the special case where ny = 1 and 2 < p, € N for all
k > 1, we obtain a natural generalization of Landucci [2, Corollary to Theorem]. This
also gives an affirmative answer to an open problem posed in Jarnicki and Pflug [1,
Remark 2.5.11].

References
[1] M. Jarnicki and P. Pflug, First steps in several complex variables: Reinhardt domains,
EMS Textbooks in Math., Euro. Math. Soc., Ziirich, 2008.

[2] M. Landucci, On the proper holomorphic equivalence for a class of pseudoconvex domains,
Trans. Amer. Math. Soc. 282 (1984), 807-811.

[3] I. Naruki, The holomorphic equivalence problem for a class of Reinhardt domains, Publ.
Res. Ins. Math. Sci., Kyoto Univ. 4 (1986), 527-543.

[4] T.Sunada, Holomorphic equivalence problem for bounded Reinhardt domains, Math. Ann.
235 (1978), 111-128.
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On Holder type estimates for 9 on infinite type convex
domains

KH #— (Bl

BE

D={p<0}cCzMormhiike 2. ZoLEHBA0u=[f(feCF, (D))
Z0f =00 L ERZ2F>. ZDMRDO—213 8% H\wT

_ P& (C_? - 22) + P (<_1 - 21) d
uz) = /geaD [P (21 = C1) + pey (22 — G)]IC — ZIQf NAGLA G

J1(l&i—21) + fo(G — 22)

ceD ¢ — z[*

ERIND IV ENT WS, DHREDIMETH UL I OREITFR K D Holder
A [u(2) — u(w)| S| flloolz — w2 2RO 2, SNHRROFHIGTH 2 2 & bord
5. F72[1] T, ARBNGE 21 P 4 | 20]? < 1}HITE T Holder aHill [u(z) — u(w)| <
1 Fllm]z — w|Y2m 2HRETH D & BRINTS,

Sl D FEE T I BRAFUR {exp(1 — 1/]21|*) + |2)? <1} (0 < a < 1) 25 X, ffu
Y Holder BUGH [u(2) — w(w)| < || f]loo] log |2 — w|| 72V &7 T 2 L 2FHT 5. 2
DR TIEA RN D X 912 [u(2) — u(w)] < |f]eolz — w|V/?™ % AT m IZFFHE
L7\, £ 72 [2] Tld supnorm 5l | [ul|eo S | f]lee D3RS 07D, ZOFHEIZ KR L 7
HDITHEH>TWV 5,

SEXER
[1] K. Diederich, J. E. Fornaess, J. Wiegerinck. Sharp Hélder estimates for 0 on ellipsoids.
Manuscripta Math. 56 (1986), no. 4, 399-417.

[2] J. E. Fornaess, L. Lee, Y. Zhang. On supnorm estimates for d on infinite type convex
domains in C2. J. Geom. Anal. 21 (2011), no. 3, 495-512.

+ dCi Ao NdCy A G

*464-8602 BRI AR TREKAEN Al R RPBe% u R AR
e-mail: m10035y@math.nagoya-u.ac. jp
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o EBDET —NILEREND—fRIL

bl =efg (& I RFERFGEE T2 (B))
EILE T (EINRFRZFEH LB EL)

X=CYI Z2buA XVEEL TS, C"\T £ IT-AL7% )-HThHs
(0,n — 1)-JERX of TREAZTEOPHERTES :
B.(a) LOIERIBIE f 2/ L

@rv/-1)"of Nolr — a e
Maa(a)—/m)f()m YAdz A A dz,

MDD, 22T, Bua) iZa 2D Ut/ 0 e >0 0
FiskTdH 5.
IO o #HWT X\ {0} ED O-FATHS (n—1,n—1)-JERX oV %
. — 1) ) ) —
07 (z) = u(—l)rlﬁ(z) Ndzy A= Ndzj AN -+~ Ndz,

2/ —1)7 1
CEETDH. 0L E, KA.
EH 1 X IMEER a7 ME X 2SO 0 O®ET — ROLEREEK

£95. 013 C" LOFEHFEK 0 TEREI N X FOEDHTFTHD,
X FTIEANCHIRTE 2895, 20L&, ol id 0 EAffESTHY,

2

y B
(s p) = — 1 g
/@ 97 (z—p) 5207, 08 9p+cz]

MDD, ZIT, ¢ & p ITHEEFELRVERTH 5.

Ihid, —BROBEOT —RBEEE o B L DBIRO —MRALIZHEYS ¢
5. Tz, T—RIUERRIKRDEGED Zappa DFER ([2]) TH5.
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[1] Y. Abe and A. Kogie, A generalization of Weierstrass’ p-function to
quasi-abelian varieties, Toyama Math. J., 35 (2012), 15-33.

[2] P. Zappa, Su una generalizzazione della o di Weierstrass, Bollettino
U. M. L, (6)2-A (1983), 245-252.
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FRlRE

#H38 2 KouDFIPTIAE A & 2 DT
LHIPTE (GO R )

i =2
5k 2 ZouD LB DB A B R D 43I D W T O R 2 ¢
%, B ERZEFH ISR EEDOY oY) TESOHGE: (v 77— 3
V) OBRPEBYIHAFH HOREZ S EICLT, EDXHIEHIN S
DWW TR %,

1. [FU®IC
Z DO TIE E. Bedford, J. Smillie X O O HLFEATEOFEREZHFNT 5.

EFE 1 XITO BT DTSR % e SRR WA BR 2 B3 %, B2, 5
FROWE f(2)=2+22+e2 ZFEZ L), e=0DLEEIF 01T fy DRYEIARE HT
HY, e£0DEZIFIDOAERKUL 2 ODAEN Lic KT 5. RTRXA—=F ¢ B
FNCRES T f ONERE L COEIIEARBICET 2725902 T ziti 31
i, P2V TEEDIIBNFRELTERDOD LELD c DBIKE L TEHILHT
Bp%FR% L X\, Lavaurs [L], Duady [D] 12 K #UTKDIL D 37D ¢
TE B J(f), e K(f) 1 e=01CBWTAHFHETHZ (CHavy
FMEAD AT Z RV 7 HHEEICEI L T) .

D) BBRZER 2XUDHEICEZ LD, ZITOFETHS, Ruhs2
M EogGa, V—rHO—BLEMZ ED 1 XRILDLEEICHINTH > 7)) 7771k
DHATER DT, FiLWLRBHBEICR S, —/T, 1 RILOHEITIEY —~< v
HOIEHHCFEZIZR S 72 b D L k\wds, EXotosa (R C) o5& ICIIE
HIACHIEEGRPEEICHEEL TWA Z EICHERT 5.

COFEDWHE B> TV EDIERD 3DDMETH 5 -

(1) C? D%IHAHCHIFED17#% (Hubbard, Bedford-Smillie, Fornaess-Sibony,. . .)

(2) B 2RO CEWGIR) A8 ORERE (Fatou, Ueda, .. .)

(3) #FE 1 RIuWAE) R D77 (implosion) (Lavaurs, Douady, Shishikura,. .. )

IS DI (Fatou DD DZEFNCTIUR) WIFNnd 1980 FRICHFEF LD DTH
%, 3ODOKFANBIDEIIHKIDL LItk s i, ZONERZE RO -EOE
Fioixgpycehwnwl tTthot,

2. C* 0ZIEXECRAEER

H#E 1 XD LHAGHR D, H2EKRTHRLZ ML LT, C? o%IHAHCREE
B3EZ 6N D, 1R E LTHKRD 5 ZIHAGRIE M Hénon BERD GBI T
HDIEDHENTWS ([FM]). UFTREZEAACHZ L WA, ZOoRDbDD
ReHERD,

A E RS (GRAER S 21540176) DMK ZZ T 72D TH 3,
* T 606-8502 HUERT /s XA BT AT HER AR A BRI R
e-mail: ueda@math.kyoto-u.ac.jp
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COMOEBE/RDIH L, kbEHZEDIZ 2K Hénon BARTH % -
FZFa,cz(x,y)»—)(y,y2+c—ax) ZZTa,ceC,a##0.

CHUI2DDIRTA=F a,c IUKFT 2EQRHETH 5, GHR F, . 13—RICIE 2 oD
AERZ SO, (a+1)? —4de =0 DHEAITIEAHHRIZMEL D (a+1)/2,(a+1)/2)
T, Z2TO F O AfEIZ 1 8LV a TH 3.

Hénon BARIZEB VT, 1 XRILDOBEDOFEY 1) PESICHM T 2 DIZES

K* ={(z,y) € C*| {F*"(z,y)}nz0 HYEH}
THb, INHOEHRIZY 2V PEAICHYT S :
J* = 9K+
F 7,
K=K NnK - 8XO J=J"nJ"
EERT D, K*, J* BIEERZHAEETH DD, zoi@dochdd K, J* iZav
Ry VEAETHD, 612

7= (F OWREIR ) (Fa)

EEDD. (JE T DEFEATH LD, —HT 2089 DIEKEROMETH 3.)
B F O Green BE%IZ

1
dn
TEHEINS, ZiuddEEchH, K+ X

E* ={(,y) € C*| G*(x,y) = 0}

G (z,y) = lim —-log" || " (2, y)||
n—oo

LD, £
J* = supp dd°G*
2T ddGF1d G oL BIEM (1,1) ALY T, supp BHEZERDT,
C? DLHEAHCREEGROWE F. (ceU) 2525, Green BB 7 X —% 1B
LCGHEBETH S LD o RDEMHHE.
EE 1 BB E D7 X =% e e U IR L CHfRICET 5 L &,
(1) EOMERIE e — KE(F.) kPt chd 5, (Thbb (e, K(F)) & UxC?

ecU

OUIEATH 3.) )

(2) EAMEBEB e — JH(F) BXWe — JHF) & i Td 5,
FHEREREBRR L7201, ¢ T RA—=F LT G54 {F.}y TROFEMERTT
bDEEZD

(i) e=0DEERF: (v,y)— (@+2°+- by+---) DT, (0,0) ZF5]A
Bl d5s,

(ii) € #£0 D& EEFIAHFD (£6,0) + O(e?) DX I 2DICTHT 3.

FIEEHIIROEHTH B ©
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FEE X=JJ, J" K Kt iZowT, Bfe— X(F) lde =0 B TARE
TH3, S X=J ,K 12T, e X(F.) 138 TH 3.

TORIE F,.: (z,y) = (1+a)z —ay+2*+e%x+e?) LT5EED, LAHEE
e KH(F,.) OREREEZRT. 22Ta=037T, Klde=0, £l3e=0.05.
(24U 2 X Hénon GRIGEDEBE XV IF A= ZWMOAZ b DTH 3.)

3. FI RIS | BB =

QR FE LM M L ZOIEMIHCRBERE - M - M 2525, ZOFH M
BAERO e M 2bD, Thbd F(O)=0 LLEI. AHK O ICBITS F O
9 F'(O) DA 1,0 (ZELO<|b<1) THZETE, ZDLE, RFERE

(z,y) %
(z,y) — (x—i— Z apriy®, by + Z bjkxjyk)
jHE>2 J+k>2
D EHICEBIENTES, TIT, MY (generic) 2 5&fF & LT, DIETIE
asg # 0 LARET 5.

COMDAE RO NI FIHINEEZELZ L7 v, MEER2D1E, F OIERH (721
A7) DREERIC K > TRERICPCR T 2 HOEEVBEARIEZ L Tw b L v
ATETHSL, ZOMIIITTERTZES B,CL ZHOTRDLIICEZL I LD
TE5%:

(1)  BUC —{PeM| F*(P)=0 (n—o0)}
2)  SN{O}={PeM| F"(P) >0 (n— o)}
BFr—t&kIR5I1EE B %
B={peM|F"— O (n—o0) RT—RICK }

WX TERETS., Z0LE, BIZC2IIHEHILZBEATHD, AFHH O 1Z B D
BROBILEENG, £/ B2»o C OLE~NOBIEAIER S : B — C? ICk->TF|B
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i3 C? D TREEICHETH S, T

B 5, B

0| |0

C? —— C?
G

ZZTG: (uv) = (u+1,v)
RETTERR  (EAME b ISHET 2% E fhifR)
RO % THIZT B IEMERy : C — M Tn(0) = O, (0) #0 £7%25H D0

b5
M —E5 M

| [
ST h TSGRt - bt ZRDT
WZEMME C . =n(C) TEXRT S, ZOLECIEIBOEHRIBILEHEEN, EHD
() IKEI &IHI, BUC D F DIEATAKIEICE ST O IT (FRIROEKT) HKEl
INDHRORKER S,
AR (asymptotic curve) EAIEMR H: C — M T, RO Z R Y 377

B HDDVEET S ¢
M —E 5 M

I

cC — C

22T EHTBE
FoH(¢)=F(+1)
FROT. S=HC)c M. LB L FoAFAKELEKICLE>TO IRk 3
HAEKEIYU{O) LtERbEND.
Z 2T F Y Hénon BROGEIC, IN6DEGLEE JE K, J OBFRERTEZ ) :

IR 2 F % Hénon BT, FRGIHAEHZ SO L E

(1) B & int K+ OMEFER T DO & D

(2) CcoB=Jt=0K+ (%)

(3) YcJ =K (%)

(4) ¥NBCK

K BAREDPS, 4) XD ¢ BTHHILDBDDS,
Fatou BIR )6 DELTHELEE % 727 “A”Fatou HEEE (incoming Fatou
coordinate) & “H{”Fatou JEEE (outgoing Fatou coordinate) ZE&E L & 9.

B DBEI%L o' (p) = uo ®(p) Z AFatou FEFEE K&, 22T @3 B2 5 C? ~DOMIE
MEB %252 258T, uw 3ZDHE1RTz2ROLT. ¢ 1F BIKETHD KK D
AREIHDES TD) ZEFZ KL TEE > T 5, UIBETTE

' (F(p) =9 +1 (peB)
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iz LT\ %,
—Ji, BB H:C — ¥ OWiEH% I Fatou JBEE ¢°: 2 - C £ L&, ZhiF ¥
BT 5RD SH1E” O (FEFOEL TOD) FEZ KL TEE->TWw5, Zilk

e’ (F(p) =¢’(p)+1  (peX)

P LTWw5,

YNBOEE B LY oM@EFTICET 5 MIZZDIEAM G RIOHERAFH M O 12
RS2, GBRF 22882 LE, ZOL) LELSRAMHEIET S (eggbeater)
DT, ZOELZIEETHS. BN LTIE, A - HFatou BEENTEE > TWBEDT,
ZOBRERRE Y. 20D

Q=¢"(BNY) = H(BNY)

I
mE (1) QIFHTBHEI(—(+1ICk>TAETH S,

(2) R>02 0 KREVEE, QUE{|Im(| >R} ZHEA TV,

(3) M 73 Stein ZHkETH B ET 2 (LEZEM=C?). ZDLEE Q1220
DHEAFERTZ DD, 2D 12 QN F{Im¢ > R} Z2&H, WD 120 1d{Im¢ < —R}
ZET,  F AR T HERTTH 5.

() BAL DB FIRESTARETHE I EnBHED. (2) 1F LRSI AB) D JRHT
ELhobh b, £z (3) 13 B2 Runge HHIRTH 2 2 L6569,

ToiZ Q 2EbLTW3, (FHiFEKK)

2 DO Fatou EAAZEDRAR Q LB
hz(pLo(gpo)_l:Q—)(C

ZEZD, THUIBIEOTEAA(C+1) = h(O) +1 & T. LEB>ThAQ) -1
ZRAME T 2B TH B, OF kT
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h(Q)=C+cf + Z et exp(2nmiC) Cent

n=0

h(()=C+cg + Zc; exp(—2nmi) e
n=1
ZD7—) T n <0 DHEIBENLLDIX, Fatou FEEEDZEHH Q O FFiT
avba— )L TELZEICKD, F7, Fatou FBEUIINEERZRWTEE > TWVR5ED
TREBIHD LD JFIEHBERH 505, f +cg =0 BRDIDEHIICELELI LTS,

4. B ER (transition map)

A7z b RIS L 72w ik, PBEAE R Z GELZ25RI) £EIE/ L&D

RELTOMEZE, bLOBHRD FICRTELMEZHAWTIHHATZZ LIth 3,
RIZIBR 2B EMRIL, TCOLEWREIABEIROAZ LR D TIEERIZIEZIZ WD R

D, PHYREA T E 2B L 72 & EOEROETZIEMTLHDEEI T ENTES,
BYEHROERAWE, BEHZ2EZTIPEREI AN %2 OG5 /HICOWTEZ 5 Z

EWTE 5,

TE acCEAIA—YETHERIET, B3 %
To=(¢") " 0Tac g

WEoTEDL, TITr FHTRBEIC— (+a 28bT, ZOGHR T, 2 BBE4
9,

FREIZRTVW3E, BOEE Y OBEORICIZ A OBIRD 22\,

BT, D BN ~DflR2E22%2. S L Clx (FLTBNY & Qi) H Fatou
JERE o2 12X > TRIGL TV 5 DT

ho=¢"0T,0(p):Q—C

X T,|BNY @ i Fatou FEFEIC K 2 RBIEEZ 6515,

ha=¢°0(¢°) oT0p =T0¢p =T,0h
ThHsHIEITHEET 5.

5. FYPBERB R DD UK

GARIE {F.}. T G),G) 22 TH0EEZ 5.

T 3 RTERE (z,y) E8F7A—FeZEDDPRADILICEST, F.IIRDIETH
HLLTkwn:

F.o: (x,y) = (z+ (2% +)ac(z,y), be(x)y + (2% 4+ H)B.(x, y)).
22T a.(0,0) = L.

ZDEE, (Lig,0) IAERT, BH {x = Lic} FINSA Bzl LEMET
b5, FRLEMBRO ETEEREBETH S,
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a-Fl o BEFERET D, EEBEARBOMD» S %29 {(5,n;)} D3adlTH S L
dj—00DEZe; =0, nj — oo D nj—:—>a BBV, T {g}

e
5 bl TH B L& {()m;)) DS aFlE BB LD IC{n,) ZENBI LA,
() :@%ﬁwelm;::iﬁ;ﬁﬁﬁf@a:aﬁﬁi.ﬁﬁbz,aﬂ{q}u
j J

J
Tl D IEDETIC 2 ROPEfMZ LT 3,

ROEMIZ, Fy DEFHID, F) ICOVWTERINEBBRER 2 H 2 BHRTHEBT S
ZERBRTVS, I, 1 ZBDOEED Lavaurs DEH O EXILLTH 528, 1
ZEEOBEDO—BALEHICHMS T 2 H DN 2 RICDBEITIZ RO T IZHE O
TR%zHT 3,

EE 4 EH 3 DIBOERIE F. 1220w, {(g5,n)} »adlnsE
lim F™ =T,
j—ooo Y

RO ARYASH

WeHIHIER B DR p DEBGRT, ICX2B T, b L BILEEFNTWEIA5I5IC
ZOBTEp) B2 DI EDTESL, ZOLHITT, T BOEOFFNTELI N
NEREEDTVD, ZONERICOVT (FolH) JuliaBEOHBYZERL X ).
Julia-Lavaurs £6& #£6 KH(Fy,T.) % KT (F) IZ&T 2 5 p TROEH (1),(i) @
WIND R THDODOEEREERT S ¢

(i) TRTDn>0XDWT T(p) BVEXRIN BIET 5.

(i) 5 n>00H->T, k<nDEE TFp) e B »> T (p)e KT(F)\B.

SULHAZIUE, KT(F,T,) 3XDXI R p o R 2EHOMELETH S ¢

HDHn>00H>7T, k<nDEZ TEp)eB D Ti(p) € KT (F).

WM 5 £ KH(F T, EROWEEE2H->T05

(1) KYFT,)\B=K"F)\B=K"(FT, C K"(F).

(2) KY(F,T,)=F(K"(F,T,) = K*(F,Tpy1). L723>T K™(F,T,) ¥ @ mod 1
CDBKIFT %,

(3) KYF, T, NBld{p*=const.} D7 7 AN=067%%,

& J*(Fy, Tn)

T (Fo, To) = (T ORIERHIR Y (F)

KD 2O DEMIZEBGHRITN T % Julia-Lavaurs 03 F., O (FehH) Julia
THERIENE I EZERL TS
EE 6 TH 3 OIBOGHRIE F. 1220w, {(g5,n;)} 25 a Gl 5iE

liminf J*(F.,) D J*(Fo, Tn).

J—00
EIB 7 BRI F. 23 —#% Hénon BURICHK T, EH 3 DIFD X I I8 X —=F 1T
ENTVB LTS, {g) Mablnsid

BNlimsup K*(F..) C KT (Fy, T,)

. J
Jj—o0
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TE 8 (1) BN J (Fo.Th) 1378 TR,
(2) fFED peBICHLT, o/ €eC 2pg KHET) 5259022 LT
2

RN o, €CERENUS BN J(Fy,To) ¢ KT (Fy, Ta') 23D LD,

FEE (H8) X=JJ J° K K" iZ2owT, Bfte— X(F) l3e=0I1CBW»
THREETH D, —H X =J K 20T, ¢ X(F) (3 Th 3.

(BFEBOFEH) a0/ € CZBNJ(Fy,Ty) ¢ KH(Fy, T L% X951 %, HiE
XD

J*(Fy,T,) C liminf J*(F;;) C liminf X(F))

j—00 Jj—o0
K*(Fy, T,) D BNlimsup K (F;;) D BNlimsup X (F,)
j—oo j—oo
L X(F) De=07THlks, BNnJ*(Fy,T,) C K¥(F,T,) £7%%. L»L, C
TUIHTEH ORI T 5.
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