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Modern form solutions obtained by operator N* method
to a nonhomogeneous constant coefficients
ordinary differential equation

Katsuyuki Nishimoto Descartes Press Co.

Abstract

In this paper, nonhomogeneous constant coefficients linear second order ordinary differential

equations are discussed by means of N-fractional calculus operator N”. And the Super-Particular
solution and Super-General solution are shown.
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T B. OB ML (Ox) BE Dy MBOMEE RS, FiC, Folli-74-HIR OBk A
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Distortion Inequalities for Ruscheweyh Derivatives

Shigeyoshi Owa (Kinki University)
H. M. Srivastava (University of Victoria)

Let A be the class of functions of the form

©o
2)=z+ Z apz*
k=2

which are analytic in the open unit disk U. Let S denote the subclass of A consisting of
functions f(z) which are univalent in U. Also we denote by S*(8) and K(8) the sunclasses
of S consisting of all stalike functions of order §, and of all convex functions of order £,
respectively.

For functions

fi(z) = z- Za;w (j=1,2)

belonging to A, the convolution (or Hadamard product) of f1(2) and f2(2) is defined by
(fi* Z Ak, 10k, 22

With the help of convolutions, the Ruscheweyh derivative of order a of f(2) € A is
defined by

z

Def(z) = m*f(z) (a>-1)

z+ Z Cla, k)apz",

k=2

where ]"[k 1(‘ )
i + a
—J(_EL—]W_ (k>2).

In the present talk, we discuss the distortion inequalities for Ruscheweyh derivatives of
order o of f(z) which are in §*(8), or in K(5).

Cloy k) =






Partial Sums of Libera Integral Operator

Shigeyoshi Owa (Kinki University)

Let A denote the class of functions f(z) of the form

o0
2)=z+) a2
k=2

that are analytic in the open unit disk U = {z € C : |z] < 1}. Let S be the subclass of A

consisting of all univalent functions f(z) in U. A function f(z) in A is said to be starlike
of order « if it satisfies

zf'(2)
Re{ T
for some a (0 < a < 1). We denote by S*(a) the subclass of A consisting of all such
functions. Also we note that S*(0) = S*.
For f(z) € A, Libera integral operator F(z) is defined by

}>a (zeU)

=]

F(z):%/ fOd=2+3

akz'.
Remark. It is well-known that

(i) f(2) € S* = F(2) € S*.

(i) f(2) e K= F(2) € K.

(iii) f(z) = U=222221 (0<b<1) €S, F(2) ¢S

For Libera integral operator F'(z), partial sum of F(z) :

n 2 k
Su(z, F) = z+kZ=;k+1akz (n=2,3,4,--).




Theorem 1. (Z. Wu (1982)).

Sy(z,F)€Sin|z| <3
f(z)eS =
Sa(z,F) € Sin|z] <3

Theorem 2.

Sn(z, F) € §* in |z| < %
f(z2) €S =
The number % is sharp



Some Properties for Convolutions of Generalized
Hypergeomeritic Functions

Ji A Kim (Kinki University)
Shigeyoshi Owa (Kinki University)

Let A be the class of functions of the form

oo
z)=z+ Z anz"
n=2

which are analytic in the open unit disk U = {z : |z| < 1}. A function f(z) in A is said to
be a member of the class R'(A, B) if it satisfies
| fl(z) -1
HA=B)- B () 1)

|<1 (zeU)

for some t € C \ {0}, and for some real A and B with -1 < B < A < 1.
Generalized hypergeometric function ,Fg(z) is given by

a;,az, +-,0p oo HT’ (a )" 2"
ole(2) = LI Z 1( ]) (1)
bl)b27"')bq "

where ()A),, denotes the Pochhammer symbol defined by

I'(A+n) 1 ifn=0

(A)nzT()\)_:{/\()\_Fl)...()\Jrn—-l) ifne N=1{1,2,--}.

Theorem 1. Leta; (j = 1,2,---,p) € C\{0}, b (i = 1,2,---,q) € C\ {0},
Reb; >0 (1=1,2,---,q), and T}, Reb; > TF_, |a;|. If f(z) € RY(A, B) satisfies

lail, aa] |ap] 1
F. 1| < +1
Pt 9 1 —_ ?
Reby, Reby, - - -, Reb, 1+1B|




then
a1, 0z, -+,0p
Zqu ;zk * f(Z) € Rt(AvB)y
bl)b2)"')bq
where k € N.

Theorem 2. Leta; (j = 1,2,---,p) € C\ {0}, b; (¢ = 1,2,---,9) € C\ {0},
Reb >0 (i=1,2,--,q), and S0, Reb; > YP_, |a;| + 1. If

k

H?_l‘aj‘ |a1]+1,‘a2|+1,---,|ap|+1
= " ,1
T17_,Reb; ” ¢

Reb1+1,R,eb2+1,~-,Rebq+1

lail, lazl, - -, lap| A—_B
- t
+qu i1 < LT—_)!_I_*_:[
Reby, Reby, - -+, Reb, |BI

for somet € C\ {0}, A€ R, Be Ruith—-1<B<AL],

then
41,02, ", 0p
2, F, .2 | € RY(A, B),
bl)b2a"'qu

where k € N.
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Univalent functions involving a certain fractional
integral operator with positive coeflicients

= BEA - B
PEE 15 N

Let S(n) denote the class of functions of the form

f(z)=z+ Z ax 2 (n e N:={1,2,---})
k=n+1
being analytic and univalent in the unit disk E. A function f € S(n) is
said to be in the subclass §*(n,a) (0 < a < 1), if Re(zf'(2)/f(2)) > «
for z € E, and is said to be in the subclass K(n,a) (0 < o < 1), if
Re(1+ zf"/f'(z)) > a for z € E. §*(1,0) = $* and K(1,0) = K are the
classes of starlike and convex functions in & = §(1), respectively.

For6 > 1and z € E, let M(n,6) = {f € S(n) : Re(2f'(2)/ f(2)) < 6}
and L(n,8) = {f € S(n) : Re(1 + 2f"(2)/f'(2)) < 6}. Further, let V(n)
be the subclass of S(n) consisting of functions of the form

f@=2+ 3 lal*  (neN),
k=n+1
Let V*(n,a) = 8*(n,a) N VY(n), Vk(n,a) = K(n,a) N V(n) and
V(n,6) = M(n,8) N V(n), U(n,b) = L(n,8) N V(n).

In this report, we investigate the univalency and convexity of analytic
functions with positive coefficients [3] which involve a certain fractional
integral operator defined in [1], [2].

Theorem 1. Let o > 0,8,n € R, n € N and 1< § < 4/3 and let
min{a + 7, -8 +n,—-B} > =2 and n > Bla +n)/a — 2. If f(z) € V(n)
satisfies

= (6-1)2-8),2+a+n),
k;._l(k 6)|a'k| S (2 _ ,6 n n)n(z)n ’

_ 19 _



then J(f;ﬂ”'f(z) € V(n,6), where (\), denotes the Pochhammer symbol
(M)n = L(A +n)/T(X) (n € N).

Theorem 2. Under the hypotheses of Theorem 1, if f(z) € V(n)
satisfies

i ~ (6-1)2-8),2+a+n),
k;ﬂ:ﬂ k(k — 6)|ak| < 2B+ (D) ,
then Jg7" f(z) € U(n, 6).

Theorem 3. Under the hypotheses of Theorem 1, assume that
f(z) € V(n,6) satisfies

1+ poz
1—o02

e« )i #o  eE\{)

for each p (|p| = 1) and o (|o| = 1), where

z)=2 >, 2-+ Mk—1(1)x F
1= +k=zn:+1 (2 = B)k-1(2 + o + Nk (n € N)

and “¢” is the Hadamard product. Then Ja;ﬁ’"f(z) € U(n, ).

[1] S. Owa, M. Saigo and H.M. Srivastava, Some characterization the-
orem for starlike and convex functions involving a certain fractional
integral operator, J. Math. Anal. Appl. 140(1989), 419-426.

[2] M. Saigo, A remark on integral operators involving the Gauss hy-
pergeometric functions, Rep. College. General Ed. Kyushu Univ.
11(1978), 135-143.

[3] B.A. Uralegaddi, M.D. Ganigi and S.M. Sarangi, Univalent func-
tions with positive coefficients, Tamkanyg J. Math. 25(1994), 225-
230.



11 Hardy-Orlicz Space N® IZH1 2EREM®RICOWT

ERE %R (Yasuo lida) At KF GBI F R

KBHTR N 5 N A0 EAOFRGFOBRIZOVTHET 5o

EE 1.
U={:eC||:]<1},T={:€C|lz|=1} £¥5, U LOTHIMEK f »*

27
L lim / log* |f(re')|dd < 400 %iMiZcT LA, fEN £¥ %,
r—1 Jo

27 2n
2. feNf\mq/ m@mﬂm%mm=/ log® [f(c?)|do %7z & &,
—1Jo 0
fEN, &t 5,

2m
3. 0<p<oolltfL lim / |f(re®)|Pdo < 400 %Mz & &, fe HP L
+%, ’
0. U LoFRIENBEEERE H® Tk,

N % Nevanlinna class, N, % Smirnov class, H” (0 < p < co0) % Hardy spaces
LI 5
CNLDEMDHWIZTIE, DTOL ) RBEHRIEY LD

H*CHICH'CN,CN (0<p<g<o0)

2m
ST, U LoEMEE f 5 sup / ¢ (log |f(re®)])dd < 400 (p : strongly
0<r<l Jo

convex) Zii/z$ & Z, f i3 Hardy-Orlicz space Hy, BT HEWV ), TDL &,
N. = U {H, | ¢ : strongly convex} TH A L BHONTWAE, £ T, 1977 4

¥
(M. Stoll i a>1 8L, ot)=t" (t>0), =0 (t<0) L LT, HLw
ZEM N~ REAL



E#E 2.
a>1¢ 35, U LOILNBEE fA°
2m
lin% / [log+ If(‘rrzm)”“ df < 40
r—1 Jq

iilzv L&, feNY T 5,

SO N° ik, LTS H 5 ¢
NecN? (1<f<a), [JH Cc [N, | Necn.
p>0 a>l1 a>l1
XT. EE L OB AHEREEHIZOVTIIVAW AR SN TV S5,
F.Forelli 12 p# 2 133U A: H? - H' B’ I~OFREZRTHEL &, ceT,
o(z) = ~__;~b (aeU,beT) FIHAELT,

(ANE) = @' (N7 flez) . zeU. feH

ERBIEERRLI,

F7:. K. Stephcnson (& A: N, = N, BL~NOFRERTHHLE | a,beT
PP L T,

(Af)(z)=af(bz) , z€eU,feN,

LBl EERLI,

Z 2T, EHYK (BUEKFREHAE) CoMfRICEY, N ZowTHUToL
PR3t TR VAN

i
a>1¢Th, A:NY 5 N B EANOEREGTHHLEE, a,be T PIAE
LT.
(Af)z)=af(bz) , z€U,feN"
kb,

BEM
[F] F. Forelli , The Isometries of HP , Can.J.Math. , 16 (1964) , 721-728

[Ste] K. Stephenson , Isometries of the Nevanlinna Class , Indiana Univ. Math.
J., 26 (1977) , 307-324

[Sto] M. Stoll , Mean Growth and Taylor Cocfficients of Some Topological
Algebras of Analytic Functions , Ann. Polon. Math. , 35 (1977) ,139-158



12 Painlevé B EIR D ESZ M ICD T

T # BIiLK, BT

RD 3 DOD R A 7D Painlevé HEEX

(D) w” =t + 6w? ('=d/dt),
(1) w” = a + tw + 2w,
12
3
(IV) w" = ;U—w + §w3 + 4tw? + 2(2 — a)w + g

DEEZEOHMILFE THAERMTHE. ZROLDMED 5 b T admissible
% b DX Painlevé BB L XN 5 23, ZoED M AMER
(I),(IT) 2wk H.Schubart, H.Wittich It X 9, (IV) €@DWT{
N.Steinmetz €K X Y FARLNTnSE. —Ffthd Painlevé HTERXD 5 H

T3IFEDEHFEDDODLD

1\2
o (aw+ﬁ) L Ch))
w t w—1

Ft=0,00 2EAhVERLA L LT VBRI CE—HTE A .
LT D% ¥ CcirAEBBEIRIC DO WTD Nevanlinna FRER 158
T&Aw T (ll)KcsnT

W=tw, t*=¢€

LBEW 28D Tw ¢ELL,
12 5622

(111" w' = 2 4 aw? + yw? 4 Be* +
w w

('=d/dz),



¥k (V)ownwTlht=et B L

(vl) w" = <L + —1 ) w'?

2w w-—1
w(w + 1)
w—1

+ (w—1)* (aw + é) + yew + §e**
w

cZEH X 5. HER (11),(V) OEEOR R - FH LAEMTH 3.
AFEHRCENTEENOLD S DS admissible D DDOE D

r/T(r,w) =0 ne. as r— oo

(D& kb (1),(V) ORBBEEFERN SN D) %k T
HOHIC O WTORER*HET 3.



13 On Holomorphic Curves with Maximal Deficiency Sum

TODA Nobushige Nagoya Institute of Technology

1. Introduction. (a) Let f = [f1, -+, fays1] be a nondegenerate, transcendental holo-
morphic curve from C into P*(C) with a reduced representation

(fla"'afn+l) :C — Cn+1 _{0}

Let X be a subset of C™*! — {0} in N-subgeneral position such that #X > 2N —n+2,
where N > n > 2 and we put

X(O) = {a = (0.1,'-- )anvan+1) € X: Any1 = O}

We denote by T'(r, f) the characteristic function of f and by é(a, f) the deficiency of a
with respect to f. The following Nochka'’s result is well-known( see [1]):

> 6(a,f) <2N-n+1. (0.1)
acx
(b) We put
u(z) = max [f;(2)],

1<j<n

t(r, f) = % /0 " (log u(re®) — logu(e®)}db

2 = limsup %

Note that 0 < 2 <1 ([2]).
The purpose of this talk is to give some results on §(a, f) when the equality holds in
(0.1) and N > n (cf. [3]).
2. Result. We suppose
Y 6a,f)=2N—n+1.

aex
Theorem 1. If 2 < 1, there are at least (N — n)(n — 1)/n vectors a in X — X(0) such
that é(a, f) = 1.

Theorem 2. If @ <1 and if 6(ej, f) =1 (j=1,---,n), then

#{a€ X :6(a,f) >0} < N(n+1)



2%

Theorem 3. If there are linearly independent, n + 1 vectors ay, - - -, @ny satisfying
5(0'_1'1f) =1 (J = 1,"-,TL+ 1)7

then, for any a € X
5(a,f)=0 or 1

and

#{a€ X :6(a,f)=1}=2N-n+1.

Corollary. Suppose that either (i) or (ii) holds:
(i) There exist N + 1 vectors aq,---,an41 in X such that

6(a'jvf):1 (J:1:’N+1)

(ii) Q= 0.
Then, for any a € X
6(a,f)=0 or 1

and

#{ae X:6(a,f)=1}=2N—-n+1.

3. Application. Let a;,---,a,41 be vertices of a convex (n + 1)-gon in the complex
plane. Let f = [e®1%, ... e®+1%] (see [4]). Then,

> b(a,f) <2N—-n+1.

acx

References.

[1] H. Fujimoto: Value distribution theory of the Gauss map of minimal surfaces in R™.
Aspects of Math. E21, VieWeg 1993.

[2] N. Toda: On the second fundamental theorem for degenerate holomorphic curves I
and II. NIT Sem. Rep. on Math., No. 121(1994), pp.16 and No. 134(1996), pp.8.

[3] N. Toda: On the deficiency with respect to a holomorphic curve with maximal defi-
ciency sum. Ibid., No. 142(1997), pp.8.

[4] H. Weyl and F. J. Weyl: Meromorphic functions and analytic curves. Ann. Math.
Studies 12, Princeton 1943.
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YARL JBEO—EHERBIZDINT

&t

KHE &4 BRFRERFE

R* OE{TIK B TERINTEVAR L 7EE u 23, &4
1) [ ledu@P dzSple),  Ue={zeB:lu@)| <e)
EWELTND. I, 1<p<oo, ¢ XXM (0,00) EDFESEINES
5
(W) Cle(r) S @(r?) S Cp(r) ;

! ~1/(p-1) AT _

(w2 [ e E <

FE 1. EOVARVTEE WP, ERMEBLFRECESETE
iz,

u=0.

e Carleson (2] 1%, B{AIANOERAIBEE v £0 T, EMEFLEFE
EDEELETEVT 4 )7 LESHERIRL DOFELR L.

o Tsuji [6] I3, BZFIADOERRM u THHF (1) Zp=2, () =1
Tl L, BMESSAREBEEOESETENT, vu=0 &5 2
LERRLT

e Jenkins (3] 1%, BAIFAAOABERBEH v TEE (1) 2 p= 2,
@(r) =log(1/r) THL, BMEFZAEREDES ETEIUT,
u=0 LRHT LERLIZ.



e Koskela [4] 1X, BAIAAND Y RU 7B v TEME (1) & o(r) =
log(1/r)lP~! THiZL, EMEFEFRENCESLTLIT, us
0L72BTLERLE.

TE 2. &ff (92) PRSI NRNEE, DFY,

@) [l T <o

DEE, (1) ZWETERRYRL 7B v TBLEu>0 0B E
u=0 ERDLDNFETD.

SE R

(1] A. Beurling, Ensembles exceptionnels, Acta Math. 72 (1940), 1-
13.

[2] L. Carleson, Sets of uniqueness for functions analytic in the unit
disc, Acta Math. 87 (1952), 325-345.

[3] J. A. Jenkins, On a result of Beurling, Indiana Univ. Math. J. 41
(1992), 1077-1080.

[4] P. Koskela, A radial uniqueness theorem for Sobolev functions,
Bull. London Math. Soc. 27 (1995), 460-466.

[5] Y. Mizuta, Remarks on the results by Koskela concerning the
radial uniqueness for Sobolev functions, to appear.

(6] M. Tsuji, Beurling’s theorem on exceptional sets, Téhoku Math.
J. 2 (1950), 113-125.
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Note on poly-supertemperatures
on a strip domain

THEBF KX - 2
$OAHCER BX - SR
BEER AWK . E

n+ 1 X7t Euclid ZZE oW R#ER D = {(X,t); X e R"",0<t < T}
LOZEHFREA

(—H)mu = (% — Ax) u=20

DEM “poly-supertemperature” IZDOWVTEET 5,
. D LOTHERBE v 2L,

u : poly-supertemperature of degree m &L (—H)"u >0

LEET .
WiIRFEE D £ poly-supertemperature (23t 5 FEEDHE L,
&E. C?™ 28" poly-supertemperature u »¥5H:

|HEu(X, t)] < Me®X k=0,1,--- ,m—1 (1)
o, FEDOO0<c < - <cp<1/4a 12X L

u> Alu,c1,-++ ,cm) on R™ x (e, T) (2)

[U,Cl,"' Cm]_z H _ 'UCk],
k=1 g1,k G T Ck
W[u, Ck](Xo, t()) = W(X, Ck)’LL(Xo — X, tO — Ck)dX

R



TIE1. GELALEGOL L u DFHE Alu, e, -, em)(X, t) 1E
BISTA—H ¢q, -, Cm IOV THFERI T,

w(X,t)= sup Alu, ¢, en)(X, 1)

0<c1 < <em

THb.

QAP

TIE2. k0 (3) %ii7cs Borel TR u MEED 0<c; <+ <
e < 1/da 12X L (2) 27, u O LR

w(X,t) := min{u(X,t), liminf u(Y,s
(X,t) i= min{u(X, 1), minf u(¥;s)}

i3 poly-supertemperature T, ¢ =ua.e. TH5b.

[u(X, 1) < MesXT 3)

HOICHE L TROBR/MEDOEENZ L5,

DEHR
FIE3., px 1<p<mBAEHtL, -t T >t > - >t >0
hHbDETH. a<1/4T %5 a T (1) k723 C*™ 2% poly-
supertemperature u

< IA

(_1)k~1u(Y7 tk) Z 01 Vk = ]., MR /8 and VY € R"

(=1)P"Y(=H)*u(Y,t,) >0, Vk=1,---,m—pand VY € R

Far IR (4, T) Eu > 0Chb, 2515, $5 (Xo,t0) € R*x (11, T)
5:?‘}[/ U(Xo,to) =0¢ &ﬂéf R™ x (tl,to) u=0 Tﬁ)%

%, EH3DO&M% AT poly-temperature u 7%, 5 (Xo, o) €

— 30—
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REEREGOFELOAT ML
- AN N2

R; (i = 1,2) % d KJC (d > 2)Riemann Z4K T, AFSHhDOAHE &
U, pZ2 R FORIBEREE 95, HL 2,y RO BRI DRAFITAS &
Eidpi(z,y) =00 &TB. f: R — RVBEEMBHKTHH LI, £
THHERTH>T, 1<K <o lZXL, £2TD x,y € RIZD
WT

K™ pi(z,y) < pa(f(2), f(y)) < Kpi(z,y)

MIRILTBHIETHDETSD. RS RANDVHER fEEHEDR
ECRB®>T, fIRR\E: Ri\E — R, \ f(E) N E5HMTH &
RBHEE, & RBHMEBFEREMEE SO LTS5, H—#BET,
HERBERIIBESEABERERDIOTIVEVWESTH S, MEEA
FER EOERICROWTHRSEMEHDE AL REMTEIMAD
ZEiZk0EoNs. STROWEKpOOA T VEHILE (R); &R
TELE(l<p<oo), 192K~ (6], X [4] HBE) 1T

TE A. (R);& (R BRBERZADBE+HRMER R & R
BEARABLRE - LTHS.

ZRUE. BB IORODDICHEK p N 1 < p<d DREE D72 50T,
i DRE ([31,[2]) 2SAEBIC PR D, REEIIZH KA -
7=, RiEEEHRMESROESBRICKDSEMMATE2ET ([, X
1] BZHR) Lo ERDHERIRSNIEZILEZHMET S ¢

—31—



BE. I<p<dD&&, (R)& (R)PRABLEEDIRDLETHF
HiE RE RDERIFERRABEARDZLETHS.

COREREDBEBIZRNWTROMEIRIFHICHEETH LN REHL
Wellbng. #EHEEE CUIFA) FEZS ERTkESER (U3
FA) FEERL0, ZOBERLTEN? Knd=2ThHs», X
E—fRIT d 227205 RDBEMIRTH S EE, WREFARMRS
BRI EAFHE S22 2 EUNME -UOARHTH S.

£ B X ®

[ 1] F. W. GEHRING: Lipschitz mappings and the p-capacity of rings
in n-space, Annals of Mathematics Studies, 66(1971), 175-193.

[2] J.LELONG—FERRAND:l&umfdﬂnechwsed%mpﬁanwnshéed
des homomorphismes d algebra de fonctions, et généralisant les
quasi conformes, Duke Math. J., 40(1973), 163-186.

[3] L. G. LEWIS: Quasiconformal mappings and Royden algebras in
space, Trans. Amer. Math. Soc., 158(1971), 481-492.

[4] M. NAKAL: Existence of quasiconformal mappings between Rie-
mann surfaces, Hokkaido Math. J.. 10(1981) Sp., 525-530.

[5] M. NAKAL: Quasiisometric mappings and the variational capac-
ity, Suurikenkoukyuroku (to appear).

[6] M. NAKAl AND H. TANAKA: Eristence of quasiconformal map-
pings between Riemannian manifolds, Kodai Math. J., 5(1982).

122-131.



17 M AR 0 d52 % B B AR 1< > T

KW Bk —  BETREEAEAT

4, = {zlal <1} do={wlll<1 1.

w = F&) #~ AR Ly # 5 B A AR Lo N
0 PRS B FTAR T Ha e, 20 fR) 12 3,
5 04y N9 (214K AomeOmomIJhLS’ml
;Z}%T IR SN LN I (SO
A Uz 5 AF \’v:‘f—;s B %)L}ﬁ-iﬂ:il‘ﬂ
o xtiz e 14 Lt &7 AR AT D
ha:x 3% 92,

AFEE < H e v =y t ot 2N
11 /R 9y U h 3B,

[2] A.Beurling and L.Ahlfors: The boundary corres-

pondence under quasiconformal mappings, Acta Math. 96

(19%6), 125 -142,



[2] D.Partyka and K.Sakan: Harmonic and quasicon-
formal mappings which agree on the boundary, Ann. Uni-
versitatis Mariae Curie-Sklodowska Lublin-Polonia 49

(19%5), 159 - 171,
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2O f JRE R LR

BELE LOEBEOREEG L FONECEIED D & X, KROWEE
{2 2 OO fo, L PTFEIBLT A TH D ¢

o fi{XG ETHE(G =1,2).
o [IXACEBRIFIZERN( = 1,2).
o fiIXHRCDE Y T Laurent FEH

1
fi(z) = ¢ +Rp(z—~C)+ -
b =1,2 Ky €C).

o j=0,1VTHUZDONTHE\ f,(G) it Lebesgue BIE 0 THh - T,
FORBRERTIL] = 0 & TEMT, £j =1L X EREIZ,
FNENFATRET (1 RIZBET 2B EL) THD.

TS OB OB MR B D \WOREE O S ORI OW
TiL, H<MHHFELLALN TS, FH#AMAR Lok

iﬂ«hmwysmﬁm.&%(§h+fﬁGiGL@%ﬁ%ﬁ?%é
Boll, ¥BRXBRITL Y - LBofkE

cofo + afi, c €C

DOHEMZBBRIZ L TBLND. BRHIZAND LI, q,qP v TH
D30 DBEITIIREITEESRIZ AR DD D, 728 2T elX0 TRV EAR

— 35—



ELTEL, EbiZc+ g = 0DFEITITHETRWI LE030-o T
WANDZOBRAE LB LHR L TR T IV, ZOER, Zof
BIIRDOIHZET D B fi—tfo (t €C) DHEETHL DD (t
OFPH) FRVWEE. ZoOREE, BAEETOL ZAGOARERMER
HELT, ROKBIZHD LB « Lok 5 et OKITAEEEHE TH
5. F£7, TOROFERIL(FUMEMEL DN THAIZHLRbLT) 4
R EBNZENIHRIIER BT 5720 20D C. FitzGerald Ko =
AV EEHDEIROT, —BRBERIIHTIMEUTICEZS.
S THZAHEE, FEHICEMTHY, EAFRZ, LRI
B——HWIZRRHHEE (BT D LR LAV & 402 DOMMEYAT
BREBOBRBIAESOBA—— ~OBRRILEZ AIRER L LD 5.

T, EEOFHEEROKFEL L OEEE T TER B o, f1
EBFEE ¢ ITHLT, fi —tfy BPHRETHDIZODLEFIERMIT,
Ret <0 BV DI L THS.

REH DT HIZ1E, Grotzsch IZHRY DROMERDBPAANTH 5.

EE(2). 520N G eI LTEESHIMARBIH-
T, GLOBK fRZO7 7R N7 "OGHRIZBRT-&EDH> LD
BHND 3 0% G- T O DB, £ RIIBTHZETHD.

ZOFEREZAVIUL, Mobius EBROIEARZMEIZLY, RDDHEE
ENBLRENS. &Y BEMRHER STI—BOBAIZONTEH
ERTHTETHD.

References

{1] Maitani, F.: Preprint.

[2] Shiba, M: The euclidean, hyperbolic, and spherical spans of an
open Riemann surface of low genus and the related area theorems,
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19 On the equivalence problem of cyclic branched

coverings of the Riemann sphere

ik 15 F s wmEK - H

F 4%, Riemann ER DOXK([E] 53545 8 O FMERIRBIZ B L TLAFO#ER
1T,
Main Theorem. p # %, m # ¥ LT ROFBRATELRS
N5 2087 b Riemann H C & C' #E 25,
C: y?= H(z — o)™,

1=

—

¢y = [ - B)".
j=1
T ag,.. 0, FEWCERDERE. u,..,up 1 E 1<y <p &
Uy + -+ up =0 (mod p) AT TEEKLTDH. RILL By,...,0m 1A
VNZERRDEFE. vy, 0, 131 < v, <p &v14- 40, =0 (mod p)
EHICTERLETD. C & C X RUER g=(p-1)(m-2)/2 &FF
D.g>2 LRETS. Tk E, KIIFRETHS.

(i) =232 b Riemann i C & C' &35 ARME.
(i) —RPEEBRT &, Bk BFEELT
(a') T({a17“' ,(lm}) = {ﬁl""aﬁm}v
(b) 1<k<p D T(a)=p; PE&Eku; =v; (mod p).

g>2722pmidATDLEY THD. (i)p =2, m > 6, m: even, (ii)
p=3,m>4,(ii)p > 5 m > 3. LLANZ, Kato[5] i< Main Theorem D3
REROEHEIGEA L. (')p=3,m>6,(i')p=5m=5,7,m> 10,
(i)Y p=T,m=5,7,m> 14, (iv) p > 11, m > 3. Fx DFi&ld, Kato
DHLDERRO>TND.
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Fermat f#% D Weierstrass B2\ T

A E (WKHE)
Bl g 2D M) =< ELICIE. Weierstrass S 2 IETN 2 ZDSTD
M g LT OB RO EBABMOERBEELET 22 L BH5hT W5, ZOEETIL
Fermat Hii#%

(n > 4) E® Weierstrass siZ #1195 04EIZ Hasse l&. RD 3n HDA

(1,0,ﬂ) ) (O7lvﬁ) ) (lvﬁao) ) ﬁ": -1

M. Weierstrass FAC&H D, ZD weight i&

1
24

THHZLERLE, FD#%. Leopoldt IE Weierstrass il DWW T D —REHRIEHE % {#i > T,
ROD 3InHEADEH L F, LD Weierstrass =i

(La, 930 . (1,930 . 0,252
ERVWHLE, 22U, alX1DOnFER, Bld—1Dn FIRTH %,
I ZTiE. F, ED Weierstrass £i% K& % 7= 8D Wronskian DIEZHE L, Fy LD
Leopoldt O Weierstrass fi(D weight & 2 LA OB THZZ L 2R T, ThbE, RO
RET-T,

F, 0% g cx“—”@zszenw 20 gEOER | BROERMOKES
204 <n-3) T B £EL. U= {(¢orCiG) € PAO)G # 0} i —

n 1

—Mn-1)(n—-2)(n-3)n+4)

I

0,1,2) L. Uy Tz= g,y: % LBL. TODLE UynlU, LD F,(n>5) oo A
0 0
v W) KA TE2 503,

m

W(z) = Zo(@ 1"+ 2" + %)"g(x),

g(z) = IL,(z" — b;)(z" )(z =)

1+b
L o 1+b

IS CIER. b; 12021 TRVERE,

wo = 52(n—1)(n —2)(n ~ 3)(n+4),



m= %n(n —1)(n —2)(3n® — 13n + 20)
THhd, 61T, )
L:= gn(n - 1)(n—-2)n—-3)(n—4)

LB LE, L% 6n HE DL i:2'C*N:é—1'C“ib7ao $7-. L % 6n BED

ISR, i=1T N = Lg:‘" <$%,

ZOERLD, ROZ BB,
Fo(n > 5) £ Weierstrass i

n n B ap
(1107 \/iﬁ) ) (11\/51310) ’ (1’75’75)

DYTA bR pLTBLE L% 6n DBEOTINE pld 2 L EOBRETH D, 25 TRIT

hE, pldFH-TH %,
ZIT. BIZE Fy 2D &,

1 L
L—=-.9.8.7-6- .
898765, 59 35

72D, Weierstrass £ (1,—v/2,1) DA ME. 2L ETHBZ LMD 2%,

SEXH

D.E.Rohrlich :  Some Remarks on Weierstrass Points, Number Theory Related to Fer-
mat’s Last Theorem, PM26, Birkhauser, 1982, 71-78.



21 ON THE BOTTOM OF THE SPECTRUM OF AN OPEN

RIEMANN SURFACE

Il #E (R RFREE - BEFEVFER)

ZOBETIINEA ) —~ o Eo (FHE-40) Wiz &IZE+ 5 (EfE) Laplace-
Beltrami fEFZIZBET 5 27 hA-D bottom IZBT B RERIZOVTH RS, —fxIK
J£0 Riemann Z£k{K | Laplace-Beltrami {ER & D A7 b/LZonTigd < &
LHESMENAR, BICEBEEFRLEAIEEISFALOATEY . n>2058Ln=2
DBEEETENRVEFRRLDZENMLN TS, FIZIE, n>2 DXL ERE
DAL bottom ILEEOFHOERE TT ALl ND, —FH, n =2 THHH
V=~ EDOEEIXEEFRZ 5L bottom 120 TH D,

— 7. Fernandez, Rodriguez [1], [2] i & o TFmEEEK R —KREEQMERZF
&& (%Y R modulated TH 2 LX), Z£DEND AT FLD bottom b(R) 23 1E
ThdIEMRENT, FEIZE, 2oL RISV TINEFRECETLFEA T
FX

Ar(D)

sup

D SR(OD)
ZRL (L, ZZICERIZ RO = 237 FRIBODRER RO D
l2b7= o THY . Ap(D), Sa(dD) HZNEh DOREERH, & OODDRHMME & &
%£7). Cheeger D RERK

=: h(R) < +c0

1

= < WR)A(R)?

EFROTREN, (2, B(R)R(R) <3/4 THAHZELEBHLNATVD,) ZOTEH
KD £ 5 A —REIEHRS = b & s Liu,

THEH. RAIED L/ FTmodulated 72— VETHBEHK ¢#H2&£T 5, &
NEE,

h(R) <1+

MREYIMLD, TII2 Leld RAOAHETH O EAEBEOINHNESDOTRTH S, -
T. BIZH(R) > 0 HREY LD,

29+ )m
Lr



Z ZTRPmodulated THHEL L >0 ThHZETHAS, BMthH) ) —~ @ R
DULHKIEEE(R) 1 ROBEALAN ED Fuchs BEET VA ETDH L&

Y 11 =7(0)f < oo

vyl
FEETESODOTRBELTEESNS, ZHEEL<HLN TV S L D2 conical
limit set @ Hausdorff IRITIZE LV, Z 0 ROUIHIEEE(R) & D b(R) ORENZITRD
kO RBEBENPH SN T5, (Elstrodt-Patterson-Sullivan & FEEE)

b(R) = {4,(3)(1 —-8(R)) it1<éR) <

D ENL, ROFENHED,
%.%QEEtECﬁinF\MM<1ﬁﬁUﬁco

FEELE. BEMNERKOFEIZIE modulated THATHB(R) =0 THDHDR
FHOTHRVWHEDLH YD, ZHICIXEDEAESDOERARFUEBKATLDLITH A,
REFERENCES

1. FERNANDEZ, J. L. Domains with strong barrier, Rev. Mat. Iberoamericana, 5 (1989), 47-65.
2. FERNANDEZ, J. L. AND RODRIGUEZ, J. M. The exponent of convergence of Riemann surfaces.
Bass Riemann surfaces, Ann. Acad. Sci. Fenn. Ser. A I Math., 15 (1990), 165-183.



THE METRIC GEOMETRY OF HYPERBOLIC
RIEMANN ORBIFOLDS

Z YR €= (REBRFRFERT - EFEHER)

AR AICER T 5 % Fuchs BET 2 AV T N = AT & FE 5 orbifold % W
#J Riemann orbifold RS, ZDX D RMBORY IOV TIHEE 2] 25
ENV, NICHAD KM FH &y, = 0 ORHE SN Bpx AL IhE X
Wﬂ(fﬁiﬁ%kﬂ:@ ZHIESIESIC BN T singularitv EROBRRSZMA1ZVTD

IHELIZRWIZ EIZEEBELTELS, X X\ branch(X) & LTA" =7~ 1(X")
&k< (::;T_yﬁ\ig%ﬁ%&fé) N@E O WA ) —~ > mOE
EEFSTWAZLICEELTUEILY, ZOBETIE NICBITHEMAF L NIIBT

HENEDHEBIZOWTHEEIZ LV,

Flz L, X kORI ER| 2 KD 2D 73 Banach % 4,(.X) & L. A
BICAH RRIERI 2 IR 2D 729 Banach ZEff % By(X) £ES Z&ILT 5D, £<
HMOoNTNDEDIZ—MRIC By(X) = Ay(X)* TH Y, £72 Ay(X) C By(N) TH DT
DOLEAFERMEELLY >0TH D ([3])s T 212 Ltk M OR#HITTIZ K- T cover &
ﬂéXW@%%@@W%%Eé@TmKiofﬁﬁéﬂés:@IﬁHE%L%mr
BRITHDEMED, ZDLEHXETHS T 7EEND

w(X)= sup 1Flx
P A2(X) Hv’;lll

MERBERDZND, ZOTFEBIZOWTIKRD Z EMALY ST,
EE.
K(X7) < K(X) < 3(X7).

Z 1L Bers-Greenberg O isomorphism theorem[] REMNDLUE D, BREMIZ A (Y) =
LX) THANS ZORRILB(X) = Bo(N°) THDZEHBEATND, ZOZ L
P25, Ly R L 20 THM S p0RB» G505 L MfF S 500, ZOMRET
EE 5T @mﬁ %Téﬂ% DT HH LUV, 72, ZOERIZONT LR~
LZTETH 5.
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On the existance of certain quadratic differentials on four times

punctured spheres and once punctured tori

BHFEE KE LRSS

J— @ R:=C\{p1,...,ps} WKL T. RNDOEFMEHLE v T {p1,p2},
{pg,p4} %ﬁ%ﬁj‘é %@%t%a g 5;:» o > 0, .,1,.,.,.]4 2 0 tf;é&%&ﬁ

WEHSTRERETS. ZOEEROFEMNKILT 5,

[ZE) modg(y) > M(li, 1o, a) + M (I3, 14, @) + log2/m THIL., KZEH
72¥ R EDERIZARWD ¢ N—FHIHFET 2,

(1)  » OEATIKFHERZT XTHAE TS,

(2) @ 13E p KBWT {-17/(4r?2?) 4+ .. }dz? EERBEEINh 5,

(3) oy ERERN—TRATHAEEZHS. 20 o-B&it o TH5.

I THE M(a,b,c) IXRDIINCEBRINDIBDTH S :

(0,3) DU =T 2E S:=C\{-1,1} &. SADHEIES U & C ">K
il [—1,1) 2B dDET S, S LICERIZRES ¢ T —1,1,00 THA AL
DE/EHFDOHOT, TOO—3 VEHED 72 ORENE L —a2/4n?, —b2/4r2,
—c?/ax? ETBHDEED, TOEE Y I co DIFET co DED £E S
BEHDIENHASNTND, ¢ O o IKHTHIRUEMBE V. LTV 25

{0< 2| <1} "NDEAFBBLR T co 20 I TEDIHDE 2 &TH, ZDEE



M(a,b,c) 13, U @, co DELLEER (V,2) IZBT S reduced modulus TEZH
ahb:
M(a,b,¢) := lim {mod(U\ {|z(p)| < 7}) + logr/27}

COEBZEAT DD, RICERT D2EM Doy ZHMT S :

(0,4) BOU—<E S £ EOHEBMBMR ¢ TEHH TR M DRK (punc-
ture) KAREPEY 7ETRNWHDEES, S DN p; (i=1,...,4) I {p1,p2},
{p3,pa} MEWIZ S\ o DEBDZORPICADRKICESHT S, Z0B, 4
(S,0,{p1,p3}) BEA D, (Si,o0,{pl,pi}) (i = 1,2) BEMTHS &1L, h 72
%5, M5 Sy NOREMERT h(cy) 12 oy KWHEREv T, h(p}) = p?,
h(py) = p3 MARILT BTN DS, CORBEEOEESE Doy EEL., ZOESIC
ITERILEREENA S,

TEHOAEL, EASNE o >0, >0 KHLT. £ {[S,0, {pi,ps}] |
{(pi}, oW TH LT ED (1) 15 (3) 27T ERIZKIMSA S EICEETS ) %
BEMT., TND Dy NTORHERARDIETH S,

(1,1) BOU—< L EITK LT b RS EEMSRD 1.



3751 % #o Renfes ni e
THR S %5 A2 N7 - 2Z T

36 0% R Ty H% 0 4 V3 R 32 HLP

754234 T o 5Fy 283 ¥k &% AN o no2
Mo sr R dim AT @ Bl T %23, Bishap- Jones
3 A6 3R, e 1o dmA) o T HE R Mt
Tz, 30 PY. Tor RIRER 2 o 734223
N IR B BaiTo =T 47 foo: To = e 12 U2
£33 ta3 Q7

Limw] dim A(Th) 2 dim ATw)

"= o
AR LD,
Lo L AT B MRy B ATLE 7542 3% o E4ATF
@941 g (e 1k h3 BB HFEE ) 5 R ¢ B ox
LTave ok &80 Far g U3 934223 Y07

T69 LFs e ARG LD e BB v1da k. PR
et g ymBoter F2 3, i1 9510
2o ATl 477254233 &= Faey =gy
3¢, Re () UDT HEh s v R,

() Y9 e G 1557101 T¥a €Tn st lim ¥ ¢

h4o



() UTwo %% L G kY 3,

m .
& 1% L\/%’ {’}“{' ;‘}ﬁ @z}//
G e BIRERCAEIMEON5 4 2% 2 L. 75430
Bl AT 4 = RARTEY 0 U3 ® 3 317 5197
liwm dim A(Ty) = dim A (67)

et 00
E 0 T3 BR o Rl £ dkdny g4 £
Behzen UtTe, RABN AT A,

H‘é@m rWRTY D743 5] 3 RARF by
WRR 3R LT Te 27 RIT 2% b2l iy
69 Y3 B o dim ALT)o T E{E 4L 4 F2:-3 %
D2 27a Forn FEAE R = T3 3

A

AR ERC #4250 2942380 5y T 4~ oo =

/"\V%th{)li ‘11% (7 72 . -
bwm dim A () # dim AtTe)
n— oo

e T4 TN 315 T 3243 Thy Riblk v b1
Tl Tov B Ay 2545 3% 61 S 45 Ton o
UBE Y3 Fita Lpk B E £ o,



24 Jgrgensen’s number for the
elementary Kleinian groups

Hiroki SATO
Department of Mathematics
Shizuoka University

In this talk we give Jgrgensen’s number for the elementary
Kleinian groups.

DEFINITION 1. A subgroup G of Méb is said to be ele-
mentary if the number of limit points of G is finite.

DEFINITION 2. Let G = (A, B) be a marked two-generator
subgroup of Méb. We call

J((A, B)) := [tr*(4) — 4| + [tr(ABA™'B™") — 2|

Jprgensen’s number for G = (A, B). The Jgrgensen's number
|| J(G) || for a subgroup G of Mab is defined as follows:

| 7(G) lI:= inf{J((A, B))|(4, B) C G, A™ # B" (m,n € Z)}.
Then we have the- following.
THEOREM. (i) O: the Finite groups.
(1) Os: G = (S, T) is the dihedral group, where S(z) =
e?/*z and T(z) = 1/z. Then || J(G) ||= 8sin® = /n.
(2) O4: G is the tetrahedral group. Then || J(G) ||=5.
(3) Os: G 1is the octahedral group. Then || J(G) ||=3.
(4) Og: G is the icosahedral group. Then || J(G) ||=
4— /5.
(ii) I: Elementary Kleinian groups with one limit point.
For every group G in this type | J(G) ||= 0.
(iii) II: Elementary Kleinian groups with two limit points.

— 49—



(1) II;: G = (A, B), where A(z) = Kz (|K| # 1) and
B(z) ;—- e*"/nz (n > 2). Then|| J(G) ||= min{4sin® 7 /n, (|K|'/2—
[KI/22).
C) 2 /o Themll TG e mim {4 RIS I(I'fllq}f ) 1)25%7/2
z) = 1/z. Then|| J(G) ||= min{4+ —|K|7}/?)?, -
r/ldfél\_l'/"’)z}- |zps2 e/ }7//<WI!’ P /
(3)I4: G = (A, B,C), wher¢ A(z) = Kz (|K|#1),B(2) =
e?/mz (n > 2) and C(z) = 1/=. Then || J(G) ||= min{4 sin? w/n+
(K1Y = K-}/, 20K = KPP
S

Meeds e Tedaer

— 30 —



25 Uniformization of Baker domains

RIFEE (KIRFFZLKRFEREFFE)

f mEREREEAE - L, f H3EHF AL invariant Fatou component [ % #F
oAU BEEETHE (B]) @Tw: D — U % U P uniformiza-
tion (Riemann map) &4 7%. Baker » Weinreich i& U »* attractive basin.
parabolic basin, Siegel disk DB &I AT L ¢
Theorem (Baker-Weinrech [BW]) U D{EF O impression 1Z#RIF S

oo EEL.

T 7 Tid Baker domain DB S OVTEET L,

Carathéodory DHHEERERL Y D DG L U 70 prime end 44 L % 1
CEET S D E e TV R, Pef) 27 ¢ € 8D (CHIET % prime end
k4% . prime end Ple 25) Ve impressmu Im(P(ef)) iT 8 DESEE TR
7,:’.:,‘ /\_ﬁﬁé—” z 1 ‘j‘

Im(P(e?)) = {p e dU | for o €D s.t. 2y — €9, o) — 1}
* ITHRE L, COD %
Ioo := {7 € 8D | 0 € Im(P(e¥))?,

TEHRT D L LEOHEREIL. U 2I3EE R attractive basin. parabolic basin.
F 703 Siegel disk 2 5id I, =D T2 2R TA

=T, U % Baker domain &% &, &R O EE R MU — ¢ (n —

a0) EIRBDT

g=9 tofoe DD
Ei‘ﬂ’?.f g 1 X D CFBEEE /2. Denjoy-Wolff DEENCFZ E p c
D (%t VE%@%(: gt —p E2D. ER o= lime g (rp) B 1{-?3—‘_ L

Bcec<l &}25 JEBEE TV A, IRIC
Zntl — in

i = gln(o)’ Gn ‘= T
1- <nin41

&4 % L Schwarz-Fick @ lemma X 9 limy, o lgn| BEET S ZEA0E
([P]). Z2BIBIES c DEEZE VL2 ED ETD g ODHFERVIERSHHRD L
INWTETED



Theorem (Baker-Pommerenke ([BP], [P])) (1) ¢ < 172¢ g iX hy-
(I1+c)e4+1—-0c

erbolic Mobius ZE# o D — D, () = WCHEEETEE
P y , 912 TR ETEE
(2) c=1 22 limy o0 lgnl >0 72& g X parabolic Mobius B 1 D —

‘ (1+2)ec—-1 ,
Do) = —— L TR A
D. (o) = ol gt s,

(3) =157 liMy—os |gn] = 0 72 % g iZ parabolic Mobius E# » : C —
C,gle) =4+ 1 ICEHEETED.

IORECE s THRAREZLE D ERD LIRS

Main Theorem [ #@&#%%E - L, f ifinvariant Baker domain &/ %
Fokdz, £, 0D — U % U @ uniformization (Riemann map), 2

Bl #ETERLLLDETR, IV U U HBEETRVETD 2R
TR ACEP

) fIU 7% hyperbolic Mobius ## o« [ — D CFERRE [ EHL5%R
LK CDEELD.
(2) fiU 7 parabohc Mobius £# o D — D (CEEE2E 1, IELFER

&K CoDaEDL.
(3) fIU %% parabolic Mébius Z#t ¢« T — T : — o+ 1 (0BEE&RL

pds, BEDSC U % invariant & L7243, periodic D& X L BRI A &
LT REINIZEROERESASCRD.
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HEHEHEFRD holomorphic family (2D T
BITKAK-B B B

VERK D222 T, AREAID Riemann i X 2/8F A —& —ZEfii & ¢
% A B E D holomorphic families DERMEEEICOWTH U
7. HEoNFEREIIROLSIBBYDOTHH -,

® [ocallynon-trivialweakly k-stable (123) holomorphic
family OERIIEERE. Lrd, TofEKid, FEHE
BOXKE, X D¥1 7 (FE$ & punctures DE) T—kk
W EMSEMENS.

® bHiP S stable(J-stable) family (ZT7 K725 k IZX L
T, weakly k-stablefamily TH 5.

® fil}j, k-stable /7%, stable T/2\) family R T 5.

ZZT, XENTGA—F—%EHR LT 5, HEREED holomorphic
family {R,} , 7% weaklyk-stable &iZ, LAFOLRMEEMZT

Riemann EREN DR EDE {E,}, , DEETERT 5.

. & AeX ITHLUTE, 3H2EAHDR o Sk
ThH5.

2. #E =k. (leX KST—E)

3. & AeX OREET, E, D&EHIFIAeXICHLUERANC
<.

AHIETIE, £7, weakly k-stable family 1283 2 KD DORIMEE
BEHRETS.

Theorem1.X % (g, n) B{® Riemann fii& T 5. ZDEZX, gn
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de DDATHKET 28 Lign d) NENT, k> Lig n, d) 12513,
X Z2NT A= —22M & T 5K d DF BB D holomorphic
family |3 locally trivial IZ725. Wonkly - sTabla

JK1Z holomorphic family @ monodromy 2B L TEET 5.

McMullen [2] WE{JA|> M} (M 1Z+5K) LD family
P(2)=7+X’

IZDWT, A=o DFEDTOD monodromy i, Yol 7ES LD
A0l 72 % Z &R Tz, EBE, Z O family ldquasiconfor-
mally stable TH 5 DT, monodromy (32 2 TES LEREINS.
AHETWY, ZOMREHRRTS. Tabs, {R>M} M3+
SR LD family 2%, T2 ) 7HEE ET$oo® monodromy %
A=co DD TREDZODTHEHEEZGZS. THId Riemann H
@ holomorphic family IZB 9 % &H HFEDELZITH L TWD (cf.
[1). £z, ZOREEFDEAEKNR family ZHRT 5.

[1]Imayoshi, Y., Holomorphic families of Riemann surfaces and
Teichmiiller spaces, n Riemann Surfaces and Related Topics, 1978
Stony Brook Conference, 1981, Prenceton University Press: p. 277-
300.

[2] McMullen, C., Families of rational maps and iterative root-
finding algorithmus. Ann. of Math., 1987. 135: p. 469—493.
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AR gmum e muBEBO LR

HE R AR #

NEAAHREKO Y 2 TEGILES THIUSHEN I 2 YIRS
WHDTHB, FOXIHRWHEE W) Lo RO E Tk L
HERERBrEUEEERZ L., FLT, W OrDOBTHERT 5.
X5, HAHBREBRBIZONVWTEDY 1) TEEOHIZLHAD
T2 ) THEEEREEBOY ) TEEPRWHEE AT E ¥R,

1 ERENEROEARSFIHR

fAREEN T SRR T5, AEEROES Y Rat,
BEEBOESE Ent L. f2=fof, f*=fof ' LIFMN
EEL, fO=idkTE, X% feRat DEZXIRC, fEEDE
X C L35, ZOLEZ

F(f) = {:€X|zDH5EHET {f} HiEHIK)
J(f) = X\F(f)

EEFRL.F(N 2 fO77 b 0&E J(f) e fOV2)THREL
5. EERLD F(f) BBRKEG, J(f) BARGLER), LI f D
bETREAEKGERD, T

fIE() C F(S) FTHR() = F(f)
TUI) CJ(f) I =)

27T F(f) ORG % 7+ bIBRGERS, fAELRT7 7 MUKk
5D . Thbb f(D)CD E%DBDIERDSFER L2V,

(1) 7272—2 QW5 A8 L% & &S B,

(2) D OBR LIZHBWAE ST ¢ 2F5. D OREBO M 2 123 LT,



f(z) = ¢ & 25 BUHITIE.
(3) BEM P IAB S EEL Y — T VK.
(4) DXHAHHER A LEARET, ZOEMBHT o L LIzE &L
efe™ !t id Aut(A) DEBNEOILE 25TV~ VB,
BYC\X DECHD ODEREIZHY, D OWNHD L 2 126 LT,
fi(z) = ¢ & B NR—F —5E8,
EFL D AR—h— I f € Rat D& 23 LV, KB |HEI &
WHISEBIL RS TH 20, HAHVITERERE 25, H f € Ent
DEXTEICHERFZERS,

z€ X DHAAET [T DFTRTCOGHEFIMicEnsEX, 2
¥ f OB EFRD, 29 Thwne X2, f ORMEEFER, %
REDOES T sing(f™') TEbDT., FRMEIZEMMET /- 3#AETS
5. K52 f € Rat @& &id sing(f~") (ZBEFRMEZT205%0, fOX
Bz b I TBAEORBIIER L AD T2k -2 lTH 5, I
I E BBEEII A 2 L —DO R RER &L, V—-FIVHKE T
V= YEROBEFIZ Uysof"(sing(f7)) OFQILEEN S, X~ —#
B EBRED BTN 2 BRI v,

77 MRS DT fP(D)C D R 0 R LD, B
W fADYyC D2 fAD)ND=0(0<qg<p) &bk & |ZITEHY
p DR E NS, EEOBRE n 12X LT

F(") = F(f) () =J(f)

DALY B O THEIARG 12D W T H _LDOARERS & BIRRD 5B HSHk AL
T 5.
T, HEOHRE n L m(n#m) I LT

moynf~(D)y=49

EALEIID % f OWEFEBEFER, 1Ty (13]) 1I2XD,
f € Rat & XZZEERBIPHFAL NI EDIREINTWAS, Ent
D%

S ={f€Ent|sing(f™!) IIHEHRES }
IoWTh, fel THITEERB TR -2V EPTRENTW
% (5] ). XHIZ. fES THIENR—I—HHBIHFIEL 2\,



2 EBERIVLVFTESES

COEMTIRWL O DOEMET-T f OBEAE LS [ OB
IZDOWTEZ 5,
sing(f™1) DBEIZOWTRD —ODOFMEEHRIT A,

[SV1] F(f) IZ& T3 sing(f™!) DTIZBRFMHEOATH Y, £h b
EFRTHRG ARSI NS,

[SV2] J(f) IZ&END sing(f™) DTE 2 I2DWT, Upsof(z) (30
BB T 7 FIRGDBREDTDL R,

2T
SY={feRatUS | fIF[SVI] & [SV2] 27T}

EBL, SDEE feSVIIDWTIR F(f) OEBBHERT Rk
g LpBbhzwv,

T 1D % feSY ORPEGET A, feRat 222 D HSHER
ThrebiX, oD SHE 25, f €S D D FERELIX,
OD 3V any ez s,

T2 feSV &F5. fe Rat 2 J(f) PEEETH D% 01,
J(f) ZRIEETH S, f€S POTRTCOBYMRGSVBERTH A
o, J(f) XRITESTH S,

[ € Rat {Z2WT sing(f™') OFADRG ABRIZENI NS & &
WS B E VS, w2 I DRPFER B

EHE 3 f e Rat RHMAEITH Y, J(f) PERKETHE251E J(f) &
R TH 5,

512 f € Rat 1Z2WTC sing(f~1) N F(f) D& %5 FEERIZ
WARE 1, sing(f~)NJ(f) DEEDPRAMTHS & &2 f 2HX



EE 4 ([11]) f € Rat BHERMBTH Y, J(f) WEFHTHE425
. &7 7 P yRGOBEREHEBRTH Y, 2512 J(f) ZRPERE
Th5b,

J(f) DETWYN%5 77 PTRGOBERIZL WL OOEGE f
DEED 2) THEE LT, Jo(f) <. Shidy 514 VHORERE
EHIIBITAHBEBRESGORUTHS (1)) .

EI 5 ([10]) Jo WEREETRVWET D, TDEE Jo(f) TEEAE
FETHY, J(f) THRETHY, SLIFTEEEGTHA.

a2 TEREDFEIIDOWVTRI VR 5,

T 6 ([11]) [ #XB 2V EOSTMBABRBEET F(f) A0 &3
B Jolf) BTl b 7 BLEFGRIE F(f) BRARERS & b
O, BrH)E2ODEGH S BRAEPDNTRPDVHINT S ET
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7. HNMAAEREKD 77 MRS OBERVHME TH S & X
12, FhBT a vy v BIC R B 0005t O E DR S,

EIR 7 ([11]) [ 2RE3 OHNMBGEEKET S, [ X320
FIAE N, BEAERGT b2 ETE, TDOEE F(f)D
BRGOBERIET a VT VHMTH 5.

Bll12-1=0D=a—FrETHobRSLET 7 P ITRGOERIL
NEDIZ VAT S T

C DHES S HUINEYAF— 11—~y NThDEX, KEiHT
FTHEMOMHIR (D)2, TS =C\ (U, D,) &drdrd & X
(A AR
(1) limy,_.o diam(D,) =0
(2) D,ND,, =0 (n #m)

SIEODYINVE Y AF— =Ry MEIHIZEETH 5,

77 PG OBERERRD ZEICX VRO EERT A EHT
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22z —1)
f”)—?Q&—aV@z+u

DY) THEBSIIVIWVEZAFXF— =Ry N ThH b,

M1 JWErAF— H—~Xy b

3 ZRZEEAIK
CIT, BENFRIIBWTH o LA EANTH Y, EELMEY
BRLTW2 REERE {fo(2) = 22 + ¢} T2V THRISERS,
M={ceC|f0) poo (n— o))
EEBLT. M 2TV T UG LR, M IERZEKES
ThHhb, TOLE, ROFEIFDH L.

WEETFE “XZBHEAK {f.(z) =22+ c} DR TR L %2 c D
E£53C THRELHEETH S,

EH IR ZHED L9 & c DESOEERS » Rk g LR, AR
e BB S BLES R A S TH 5. WEBEHTFHRIZ M OWEH i
WA ozhl L EFAETH A,
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HMBEEKOPTEINFRELTDOY) LS TV A IEKBEKE
DIk
={Ev’=AﬂM)}

IZDOWTIRRB, sing(EY') ={0} THADT, £ECS TH5H, K5
H@ﬁ%ﬁoio&A@%A%E&T%t E ZR%EETHE,. E
DEAER S T N LR, H # Rk G e+ 58, 7275
Bk THEEDN e HIZX LT E\ »EH & W5 | S 2HE-
L) b OPHFET D, BEIABAIZHIST 2 MMM 72770 &0
T, ZHEARTH Y, Z2hUNORBEMEFEERTH S (3) .
RO THID 5.

T8 WG OEEIE C TRETH S,
HARB N 123 LT
Yn ={s=(s0%152--) | s; € Z, |s;] < N}

EBE, Sy Loy T MNEBE 0 EBL,
feEEn L, J(f) DAEEREG Cn 5 f D N-S > b—=LDiE
WTHHEIIRD (1)-(4) 2W/-T2ETH 5,
(1) FAIMEME h: Xy x [0, 00) = Cn DHFHET 5,
(2) BRRZHE 7: Xy x [0, 00) = En ITH LT,

moh o foh(s, t)=0o(s)

AT 5 -
(3) B s€ Ny IR LT, im_o his, t) =00 &7 B,
(4) t # 0 THIUZL, limp_o [ (h(s, 1)) =00 &5,

SOEE B (0<A<1fe) EFBE J(EN) B N—H > b —LDi
HE et EFMLNTVS, S5

Un>1Cn = J(E))
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A0 ([14) 12X ) ROZIRFERBI B
D = {P(z)exp(z) | P(z) 3% HA }

DEAEIN/Z, 561
Dy = {P(z)exp(z) | P(z) & k RDZH )
L L& B Dy BANERTH S Z EAHFONL DIRENT, Dy

DICIE 7 —DODWfflE 0 L EEELADT k HMOBRREL L.
Azexp(z) EEIBDLDIZOWTIE 774 T ([6]) . BH— ([8])

DHHERDH A .

FHEFRLR T 7 VR G 2B OoBBEEROMIIRL SN TnA,
F20E L OBAEIEFOER, BLUY 2 TEEGEES BT
IR ORWIZERKRFIZE Y RENTVWS ([T1). AFR%Z 77 b
W3 EFEO P E ) HOBRERBONEOFHE TR TV B ([2],
[12]). L2 L., ERNLZEEOBIEHS 2w, EZADPFD OED X
ILRBMELDLDTLRD LD REAVHERETE S,

5l 3
f(z) = aze?
a=9.54894- .-

ETEHE F(f) DEBTIEERTH ), #OBEFETa vy ime
20, J(f) RS RS,

5l 4
f(z) = az(z — ¢)€?
a=—7 c=-04

EFBE J() RIVEYRF— h—Ry hER D,

B2 LdbEDERVPERAS.
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KEOERLieBLBEELT, HYD,AL) = 003 T 4, Kajiwara-Nishihara[12] 1%, F O JRE AL ST
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Dimca O & —#x{b 72 Nagata

automorphism (Z-DVNT

i TN R FEE AR 70

V % smooth affine algebraic variety &9 2,

V 7% R*™Z diffeomorphic T %23 C*iZ algebraic (Z[ARI TR L&, C*
£ ezotic THDH &L,

C.P. Ramanujam [5] 13, C?DHFAIZEW T, exotic RFUIFE LRV
EHRFEA L=, n > 3 DiFAIZidexotic REIVE L H D, ([2],[5)).

Choudary-Dimca (% C*™1 & #4453 [RI4E 72 5 — @ O AREHE ith i O i

mda = {fmda = 1:01:1 +CE1$2 + +$2m 3$2m 2+$2m 2+$2m 1 = O}
m>1,0<a<d-1 and (a,d)=(a,d—1)=1

ZRERR LA 72 5 (d, a) i LZES C L & REEIC AR & ) Rl 2

BAEL, BT, m = 2,0 = 1 DBV, 4113 CYIZ[A%! T embedding V5,41 — C*

IZlinear embedding ICFMETHHHEER LTz, L L, 15 OIER IIHEK

B2 b DT, 5 bR L TV BRI explicit 72 linearization 2 5 2 TV 5

DI TII RV, AFEETIX, 4 B, Nagata @ automorphism & L THI S

T\ 3 C3? automorphism & — &b+ 2 L2 &V, AEC = V4, KW
embedding V3 41 < C*® linearization % explicit {25 X 5.
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Uiz &%, Hi(wo,wy) = H(we,w) &L Hy(wg,... ,w,) =
Hi(H,_i(wo, .. way), wo® ~lw,) IC& DIRMIICEZE SN H,
LT, RERLK :

Theorem A. C 75 n IRTGEERFHZZEM~OREMIZIERIL 2
DOFERIEERE f=(fo:: fa)yg=(g0: - :gs) PEHEE B
HAHEEE o ITXL,

HTL(QO’ Tt agn) - aHn(an s fn)

2HICTIEOE, =g DD ILD.

UL, Ho(wo,...,w,) =0k ->TEHEINS P*(C) DB %
St ELkEE, ROIIIENRZI LI ENHERS :



Theorem A’. C & P(C) ~OREIIZIEBILE 2 DOERE
BRIZE D S, DFB/D divisors & LTHELOIE S, ThHERSE
d—E7 5.

Z T, Pi(wo,w) = P(we,wy) = H(wg,w;) XL

Pn(w07' .. )wn) = Pn—l(P(wO:wl)’P(wlawZ)a' .. aP(wn—lawn))

TERINIFARZHEARDOZSHEEE S, E L&, ROWE%E
FoThBIEDGD D THET S :

Theorem 1. C 75 P*(C) ~OREHICIEBILE 2 DOEME
BICEB S, bifgdt divisors & LTELWE S, ThoEAIES
IT—89 5.

Theorem 2. C 06 P*(C) NERIEBRDG{N S, AiZdbid,

DIEAIBEBRBEHEHRTH 5.

Theorem 3. C 7% P*(C) ~DIEAEBRDBIN S, LD SIS

W, ZOFERIBHBIIERESRTH 5.
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34 Gorenstein surface singularities
with simple pluri-genera

WAL, HEEE —HEE (A

LI, (X,z) % normal surface singularity over C, [ : (M, A4) —
(X,z) % (X, z) ® minimal good resolution &3 5%. ZD& &, meN
L 6,(X,z) 1

§m (X, ) = dimg HY(Opr_a(m K ar))/HO(Opr(m K pr + (m — 1)A))
LEFEND, ZOZERBOFENHZEIIDONTRO Z EAMHEN
T 7z ((1, Bl):

limsup 6,,/m? < oo.

FIC, HHEMHHE 2 KU TOZHATENT I L2 ER 5.
K+A=P+N % Zariski 0, $7%bb P & N Id A ICHEZH
DQ-NTTP & fnef, NIZIERFERBLLDETSH. PP =0,7F
bbb P =0 &hbLETDEMHE (X, 2) 27 og-canonical & 75 Z
ETHA.

ERL 1 AR v DAL L TR A0,
Smar(X,2) = —(P - P)m?*/2 — (K - P)m/2 + v(m),
b L, (X,z) #° Q-Gorenstein Th LT v IZFEWIEE TS %

I r & e P DEERUREE AR/ NOBRBE L g =m— [m/r]r,
B, = qN —[gN] Lifi{. (X,z) % Gorenstein % 5L LD v i v
NS DI TH Y, KDL HIZHEHIT S,

v(m) = pa(X,2) = By~ Be/2 — K - Bg/2 = h°(Om(K + Ly)).

N 797



LR — D DL TN THKIRT X % 2D DUEA5354EHY Goren-
stein singularity (DWW T /e

THL3. (X, z) % p,(X,z) > 1 &% % Gorenstein surface singularity
EThH ZDEE K+ A D fonef &bz DUTEASEMTE
M v R Be]%(k hHI ETHD.

pe(X,z) = 0 &% 5% Gorenstein singularity (A 2 FETHY,
K+A=A $XTOmeNIIHL 6,(X,2)=0 &hb.
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Holomorphic maps into bounded complete

Reinhardt domains of holomorphy which
are Kobayashi isometries at one point

<t

4
4
_zg—

EH XE JUMHE LR FE T

Let M be a connected taut complex manifold of dimension n. Then
we have the following theorem [3].

Theorem 1 Assume that the set H(M) of holomorphic functions on
M separates points of M. Let D be a bounded complete Reinhardt
domain of holomorphy in C™. Let f € Hol(M,D). Let p be a point
of M. Assume that f(p) = 0 and that df, is an wsometry for the
infinitesimal Kobayashi metric. Then f is a btholomorphic map.

Graham [2] proved the above theorem when M is a connected taut
complex manifold of dimension n and D is a strictly convex bounded
domain in C™. Belkhchicha [1] proved the above theorem when D is
the unit ball B with respect to some norm on C™ and if one of the
following two conditions is satisfied:

(i) M is a taut domain in C" ;

(ii) M is a connected taut complex manifold of dimension n which is
complete for the integrated Carathéodory distance.

Graham used the results of Lempert on the existence and uniqueness
of complex geodesics. Belkhchicha used the results of Vesentini on
the existence and uniqueness of complex geodesics of B at the origin
in the direction of complex extreme points. Let F be the subset of
dDN(C*)™ such that log | F| is the set of real extreme points for log | D|.
We give a new result on the uniqueness of complex geodesics at the
origin in the direction of E.

In the proof of the complex manifold case in Belkhchicha [1], he
assumed that the set H*(M) of bounded holomorphic functions on
M separates points of M. Our assumption is weaker than it, and
the result of Belkhchicha [1] also holds for a connected taut complex
manifold M such that H(M) separates points of M. As a corollary, we

N 81 —



can generalize a Stanton’s theorem [5] concerning a characterization of
the unit polydisc in C™ by the infinitesimal metrics (cf. Belkhchicha

[11).

Corollary 1 Let M be a connected taut complex manifold such that
H(M) separates points of M. Assume that at some point p € M the
infinitesumal Carathéodory and Kobayashi metric coincide, and that
their indicatriz at p is a polydisc. Then M is biholomorphic to the
unit polydisc.

For p=(p1,...,pn) with py,...,p, > 0, let
£<p) = {(zly'-'azn) | Z|Zj|pj < 1}
7=1

When D = £(p), the holomorphic separability condition on M can be
omitted [4].

Theorem 2 Let M be a connected taut complex manifold of dimen-
stonn and let f € Hol(M,E(p)). Let p be a point of M. Assume that
f(p) = 0 and that Ky(p;§) = Ke)(f(p); dfp(§)) for all € € T,M.
Then f s a btholomorphic map.
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A Schwarz lemma on complex ellipsoids

HH R FUMNFEAL K F TFEER

Let D be the unit ball in C™ for some norm |- ||, and let f € Hol(D, D)
with f(0) = 0. By Hahn-Banach theorem, we have [|f(2)|| < |lz[| on
D. As a generalization of the Schwarz lemma in one complex variable,
Vigué (3] proved the following theorem.

Theorem 1 Let D be the unit ball in C™ for some norm || - ||, and let
f € Hol(D, D) with f(0) = 0. Assume that every boundary point of
D is a complez extreme point of D. If one of the following conditions
is satisfied, then f € GL(n,C).

(H,) There exists a nonempty open subset U of D such that If(x)] =
lz|| on U,

(H,) there exists a nonempty open subset U of D such that cp(f(0), f(z))
=cp(0,z) on U, where cp denotes the Carathéodory distance on D,
(Hs) there exists a nonempty open subset V of To(D) such that
Ep(f(0), f(0)v) = Ep(0,v) onV, where Ep denotes the infinitesimal
Carathéodory metric on D.

Moreover, he showed that if there exists a point a € U\ {0} such that
f(a) = a, or if the boundary 8D of D is a real analytic submanifold of
C", then f is a linear automorphism of D. As a corollary, he obtained
that if D is the unit ball of C" for the Euclidean norm on C", then f is
a linear automorphism of D. But, in the above results, the conditions
(H,) and (Hy) are strong, because a point in the unit disc A is of
codimension 1 and an open set in D is of codimension 0.

The aim of this talk is to consider an analogous result on complex
ellipsoids £(p) ([1]). However, £(p) is not convex in general. For a
bounded balanced convex domain D, the Minkowski function h of D
is a norm on C™ and D is the unit ball in C™ with respect to this
norm. Also ¢p = kp and Ep = Kp in the convex case, where /~CD
is the Lempert function and Kp is the the infinitesimal Kobayashi
pseudometric for D. So we use A, kp and Kp instead of || - ||,cp and
E;lD'



Let D be a balanced pseudoconvex domain in C". Let f € Hol(D, D)
with f(0) = 0. Then we have h(f(z)) < h(z) on D.

Let D be a bounded balanced pseudoconvex domain in C™ which
satisfies the following condition:
(*) Forany 1 <jy < - <% <n(0<k<n-1),let

D=Dn{z ==z =0}

be a domain in C"*. Then every point of 2D N (C*)"~* is an extreme
point of D.

Theorem 2 Let f € Hol(D, D) with f(0) = 0. Let M be a connected
complex submanifold of dimension n—1 of an open subset U of D such
that a+T,(M) does not contain the origin for some a in M. Let V be
a connected open subset of the tangent space To(D) to D at the origin.
If one of the following conditions is satisfied, then f € GL(n,C).
(HY) h(f(z)) = h(z) on M,

(Hp) kp(f(0), f(x)) = kp(0,z) on M,

(H3) Kp(f(0), f'(0)v) = Kp(0,v) on V.

When D is a complex ellipsoid £(p), we can show that f is a linear
automorphism of £(p).

We will also give an example showing that our hypothesis cannot
be weakened.
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Univalence and quasiconformal

extension of holomorphic maps on
balanced pseudoconvex domains
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Becker [1] showed that a function f(z) holomorphic in the unit disc A
which satisfies the condition

(1= 2P2f"(2)/f'(2) <e, z€D

is univalent if ¢ = 1, and extends to a quasiconformal homeomorphism
of C onto itself if ¢ < 1.

Pfaltzgraff [4], [5] has generalized Becker’s results to the Euclidean
unit ball in C™ (n > 1).

Theorem 1 Let B™ denote the unit ball with respect to the Euclidean
norm || - || on C™ and let f be a local biholomorphic map on B™ which
satisfies the condition

= =1 Df ()T D f(2)(z, ) <S¢, z € BT,

where D? f(z)(w,-) denotes the linear operator obtained by restricting
the symmetric bilinear operator D?f(z)(-,-) to {w} x C™. Then f is
univalent in B" if c = 1, and f extends to a quasiconformal homeo-
morphism of R?™ onto itself, if f is quasiregular in B™ and ¢ < 1.

He also remarked that if ¢ < 1/3, then the univalence result holds for
arbitrary norm on C".

In this talk, we give generalizations of the above results to a
bounded balanced pseudoconvex domain ([3]). We say that D has
C" plurisubharmonic defining functions, if for any ¢ € 8D, there exist
a neighborhood U of ¢ in C™ and a C' plurisubharmonic function r
on U such that DNU = {z € U | r(z) < 0}. Then D is pseudoconvex.
Let §2 be a bounded balanced domain in C™ with C''-plurisubharmonic
defining functions. Let h be the Minkowski function of 2. Then h is
C' on C"\ {0}.



Theorem 2 Let f(z) be locally biholomorphic in Q0 and satisfy
(L= R (NID () D2 f(2)(z ) < ¢ (1)

(o)
(2)

for z € Q\ {0} and w € C", where (-,-) denotes the Euclidean in-
ner product on C* and 0h?/9z = (0h?/071,...,0h*/0%;). Then f is
unwvalent in 2 if ¢ < 1, and f can be extended to a quasiconformal
homeomorphism of R*™ onto itself if c < 1 and f is quasiregular in ).

for 2 € Q and

(0= B D e, S0 )| <

When n = 1,the conditions (1) and (2) are equivalent to Becker’s con-
dition. Since we use subordination chains, a general Schwarz lemma
between balanced pseudoconvex domains plays an important role.
Since €2 is not necessarily convex, we use a Riemannian metric on
99 for the proof of continuous extension to 2.
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Starlikeness criterions for holomorphic
maps on balanced pseudoconvex domains
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Let D be a domain in C™ which contains 0. A holomorphic map from
D to C" is said to be starlike if f is biholomorphic, f(0) = 0 and f(D)
is starlike with respect to the origin.

Let € be a bounded balanced domain with C' plurisubharmonic
defining functions. First, we give a necessary and sufficient condition
for a local biholomorphic map on 2 to be starlike ([3]).

Theorem 1 Let h be the Minkowski function of 2. Suppose f :
Q@ — C™ is a local biholomorphic map with f(0) = 0. Let w(z) =
(Df(2))"Y(f(2)). Then f is starlike if and only if

Re<aaij(z),w>_>_0for any z € '\ {0}. (1)

Remark. If the inequallty (1) holds, we obtain

Re<8a—h~2(z),Wz)> > 0 for any z € 2\ {0}.

In the proof, a Schwarz type lemma on §2 plays an important role.
For p = (pi,...,pn) with py1,...,p, > 0, let £(p) be a complex el-
lipsoid. When p; = -+ = p, > 1, Suffridge [7] showed the above
theorem (cf. Matsuno [6]). When 2p, > py > p2 > ... > pn > 1,
Gong, Wang and Yu [2] gave another necessary and sufficient condi-
tion that a local biholomorphic map from £(p) to C™ is starlike. They
cannot obtain a necessary and sufficient condition that a local biholo-
morphic map from E(p) to C™ is starlike in the case that the condition
2p, > p; is dropped. However, the above theorem holds for all £(p)
with py,...,pn > 1.



Next we give a sufficient condition to be starlike ([4]). Let f be a
locally biholomorphic map on the Euclidean unit ball B which satisfies
the condition

I(Df(2))7'D*f(2)(2, )l < M(2), =€ B.

Liczberski [5] has shown that M (z) < (1+]z]])~" and f(0) = 0 implies
that f is starlike in B. For 2, we have the following theorem.

Theorem 2 Let Q be a bounded balanced domain in C™ with C! pluri-
subharmonic defining functions. Let h be the Minkowski function of
Q. Let f be a locally biholomorphic map on §2 satisfying f(0) = 0 and

(s e, @) < o) (. Gt

for z € Q\ {0} and w € C™ with M(z) < 1. Then f is starlike.

< M(z)
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Growth theorems and quasiconformal

extension of starlike maps on balanced
pseudoconvex domains
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Let f be a univalent map in the unit disc A with f(0) = 0 and
f(0) = 1. Then the classical growth theorem is as follows:
O .
(1+z]) (1 —lz[)
Barnard, FitzGerald and Gong [1] and Chuaqui [2] extended this to
normalized starlike maps on the unit ball B” in C™. Chuaqui [2] also
obtained a quasiconformal extension of some strongly starlike map on
B™.
In this talk, we will extend the above results to (strongly) starlike
maps on a bounded balanced domain € with C! plurisubharmonic
defining functions in C" ([5]). Let z € 9 and let { € A\ {0}. Then

Re (2 ¢2)5167) = iime {2 2, (“42)),

Since w(0) = 0, the function

_ | on? w((z2)
¢z(§)—<az(z)>( c >>

is holomorphic on A and Re¢, > 0 on A from the starlikeness condi-
tion. By differentiating h?(¢z) = ¢(h*(z) = ¢ with respect to ( at
( =1, we have

n 8h2

> 5, B =1

i=1 0%

Since Dw(0) = I, this implies that ¢,(0) = 1. Let
_ ¢z(<) -1

=g o+T

Then o is a holomorphic function on A with ¢(0) = 0 and |o({)] < 1.



[ is said to be strongly starlike if ¢,(A) is contained in a compact
subset of the right half-plane independent of z € 9. This condition
is equivalent to the condition that there exists a constant 0 < ¢ < 1
such that |o(¢)| < ¢ uniformly for 2z € 9.

Theorem 1 Let 2 be a bounded balanced pseudoconver domain in C™
with C'' plurisubharmonic defining functions and let f be a normalized
starlike map from Q to C™ with |o(¢)| < ¢ < 1 uniformly for z € 6.
Let h be the Minkowski function of Q. Then

h(z) h(z)
U+ <) s T—me

The estimates are sharp when D = E(p) with py,...,p, > 1.

Theorem 2 Let §2 be as in Theorem 1, and let f be a quasiconformal,
strongly starlike map with |w(z)| uniformly bounded on Q. Then f
extends to a quasiconformal homeomorphism of R*™ onto itself.
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. RO HFIL

~Wﬁﬁ4%ﬁwﬂ 2BV T, Jacobi DA-BIEUIFERNIZHRRNFAET
Hb .
(1.1) A(r IIl—q )24, g =exp(2mit), 7€M

B 12 0REBR L VI FHRA(T) ZREAT 505, TSI k4 245
I DSEFAET 5o AABIITIE. A7) BHEHHIER O FIK TH 5 (Jacobi)o 7%
bbb, E,:=CJ/Z®Z- -1 &\ ) FEHHI# D Weierstrass R &

(1.2) E,:y® =4z® — go(1)z — g3(7)

EF . KA WALY 5 -

(1.3) 92(7)° — 27g3(7)? = (2m)"2 A(7).
%ﬁ%td\Aﬁﬂiﬁw(ﬁ?)ﬁﬁ%b—/a/fééoOib.E%Tﬁ
T — T —FE Gine = (Im7) M dzP B A 12 — T =SB TH D EE X,
FOBMM N —2 3 v er(E,) LT AR,

(1.4) Imt-7(E;) = (2m)}|A(7)|"¢

DHLT B (Kronecker DARERZAN) o MAEMICR D L. (14) OEBITTKRE
0 Y — OFTH R ORERER 2 Wi 1 ® dz? Quillen / VA TH b, L (iR &

Typeset by AA4S-TEX



Yo p:E— H%ZEFFPEEOHHAMBOELREK, T2bb, p~i(1)=E, L%
AIRET B0 MOp) ZaXEUT—OFFINET S (ThEQ Y —DFFIROE
RIBIEHEER) !

(1.5) AMOk) := det p.Og ® (det R'p,Og) L.

Serre DB R'p,Op, = (powg/u)¥ %5 A(Og) 1IEEHER) 2 Wi TH
(1.6) og(7) = 1, ® dz,

ERD, TOW, KRVWLT S

(1.7) Il ® dzlly(7) = (2m)*|A(r)| 3.

ZZT| ot ginuiSBF BA(Ok) @ Quillen FHETH % (Quillen EHEDEH
3 3EEEME),

(1.4) & (L.7) 2RI A IBHTH b — 2 3 > 2RI O BT IR & &
2. TFREDY - DFFFIXOBER ZETE O Quillen / VA SUIBATH b —
v a VIR BREGER 2 TR HIBI E B ) T L1295, TR, (1.3), (1.4),
(1) EUTOLICEHTELTHS ),

A 1.1, [FAMBOERE I L TR ERHIBI & Earssra i —3 L.
Z 1t Jacobi DA-BAHTH 5, |

KFHEOHMIL, a0 1.1 O Siegel FF LM S, OERTALEELZ L, BT
MBI E LTOA(T) IZHHET 5 Siegel REER 2 BMEM IR T LI LT
% 5, Jorgenson-Todorov 3EEIZZ D L ) %3 A% Calabi-Yau ZEEEDE Y 2
T A BRI LTI 22 T B 05 ([1-T1,2]) 7 — NIV EREDBEITIEE P2 4R
ML ARSI EWE ) THE, X, JIOT T o—F & L THIE Jorgenson-
Kramer([J-K]) 23R 7 — X)WV E 41K LD Green 71 L > + & F\V T Siegel fR#!
R AR L TV AN, AN S WIFIT IR A ORER L 2RI L —3 L Tw
o BENKEVHEIZL KT HENE) PR ELEZEITTIDOLOL LV, B
fi Riemann-Roch DEMZEHT 5 Z L IC L Y ME BRI & EE 3R
LTWaBH, TnEETTLHIILSHEOBETH S,



2. 7= NIV BHREDOEKER

SHMBOBATILE LTERIMT —NAVEHEKLEZLDIIERTHS S,
% 2 THHE T3 Siegel L2 LD FRE T — XV EHAEDOEAR, KU Siegel
BREERIZONWTHEE T 5,

(2.1) Gy :={r€ M(¢;C); ‘r=r, Imt>0}

% gk Siegel 122, 6,T/%7 2 b 7 4 &N CIDHFDIRA = {A+}res,
%

(2.2) A =Ze @ DLeg®ZLT & DLy

B 72U 1= (o1, eg), T = (1, 17,) € B, Th b, &, EDEMR
17 — NV ERE DO EA T |

(2.3) p:A:=CIx Gy /A - G,

TEET Do TEG,LEDT 7 AN—I1Z A, =CI/A, ThH %, HAMEKRTA/G, =
kmpﬁkﬁﬂ%{£;~g5%}Tiﬁéhémfﬁﬁﬁﬁééﬁ‘:n%§77
4/\-@1%%0)35%&%(‘ ROILIVI—} E‘t_%g = {gT}TEG,) Ginv = {ginv,r}reG
rEZAS .

[

(2.4) gr:='dz-d2, Ginyr:=tdz(Im771)dz.

Grs Gino W EEBIZT 7 AN— A, FOFHE T —F—FHETH Y, BTV I—
b X7 PIVE(TA/S,,g) T FETH 5B,

T'y:= Sp(29;Z) % gX Siegel €V 27 —B & ¥ 5 :
(2.5)

A B A B 0 1 A B 0 1
ne(é b)earena (o 5) (5, §) (6 5)= (5, )}
Pl A IZRD X S IEHT 5 ¢

(2.6) ’)"(Z,T):(t(CT+D)_12,(AT+B)(CT+D)_1), ’y:(é g)
COEMRICED, EV2T7 —SHEE A, = G, /T, TEHT b, AT ERilh
T = RNV ERRRORBIEE XT AT A XS D, T, TDERT gino 3AE
THb,



Sy LOIERIBE f(7) BT OS54 2@ T, ES kD Siegel REIEK T

%6&%bhé:&ﬁ®7=(g g)emtﬁbf\
(2.7) f(y-7) =det(Ct + D)* - f(r).
GDTHEUTD L HIIZKGFITT 5 .
(2.8) T=<:IZ :2), 1 €Gy1, z€C n el
Z DK, Siegel (REVER f(r) IZLFD L ) IZBBE S (Fourier-Jacobi ) :
(2.9) f(t) = ap(m1) + Z am(2,7)q™, ¢q:=exp(2miny).

m=1

1 BROBETEREIAINT REREEFICEE LM, BRETHVLCDOD
ERRFPENDL, £ZTry = ico CETLIERRTFErREELEBIDTH 3,
ZOREEFBRHBRREET Vo ao(n) =0 THBE, f(r) BRAFKRTH AL L
FHET D, ROREBREKAIZL o CEETH B,

BEM & T — A AR CEHT S ¢
(2.10)

= ;t Iy, 1 -t 1. 1
Oop(z,7):= m;g exp (m (m+ 2a) T-(m+ 2a) + 2mi*(m + 2a) (z+ 2b) .
ZZT.2€CY 17€6,a,beFy, Fo={0,1}3FRH2 DEBRTH S, 0(2,7) :=

00,0(2,7) tX Riemann D7 — ¥ A TH %, 7— ¥ MK OF EE e - be Fall &

NED DB, DK, Siegel RIFEROpuno(7) T AKX TEET S (9>3):

(2.11) Onuttg() = [  0as(0,7)

(a,b);even
Hnull,g(T) b:‘i%@%'fﬂ?ﬂg&%%ﬁi‘%éo EI]%\ Tﬁignull,g(T) 0)?}5’(“3)6 <
L T—NUEHRKADOT - RFO. PR 2OTcECILRRAETD
D, ZOHET— S HRTFOBFREL LR Do 10 Thhune(r) &7 — % BT OHF
REED B EEET bo Onurg(r) KOV TROFNHSLN TS,

S 2.1, [0, (r) RES (294 129720 Siegel RIFA T, BERRAT
2WSRDEEFFD,

g =1,2 D58 Opuu (1) BB ORI TH S0 g =1 DEE, Opun(7)8
HESL20RAERICL D, g=2 OFF, Opuu(7)*07ES 1 0 DEREEZAUC
% 5o $FIT. O, (1) = Const. x A1) TH 5o

;‘98_



3. 2R EAY—OFF5IR & Quillen B

4 BT IR BRAH A DT, RETIE Quillen FIEDERZHE
5o (Quillen EHEO—#KFHIZOWV T [F), [S]| F2EH,)

7 X - SEMESMAROBEFAL-XGL L, (Eh) & X EOIV I —} -
RV NVEET B, THRELT—DOFFFIRNE). LIANOx(E)) LT TE
FIND SELOEBROZETH A .

(3.1) A(E) := R (det Rim,0x(E)) ™"
q20

(RI7,Ox(E) b RATEHH Os-IEF L I3RS 2O T EDOERIZIIREDL D 575,
413 RIm,Ox(E) X7 M VRIZH BHE LA HRD 2O TZ ORMEIIRIC
Lav,) BMF Xy —5—SBHRTHILIREL. XOTr—7 —alE% gx &
L, gy OETAMMIERTX/S = kerm, LOFEZ gx/s E&H <o gx/std
£T 7 AN— Xy :=7"Yt) LD —TF —FT& g0 = gx|x, PR TH %, Hodge
12 L, Dolbeaut DM Z#EXHT 5 Z LIZL D ANE) DF7 7 /3= 37
KRBT EFR—-RENS !

(3.2)

AuﬂtzcaﬁktH%X@OXAEJD“”qEQ@@Mth%XLEJfAV.

q20 g>0

2T HY(Xy, Ey) 13 EAEFRF (0,q)-EADZEMTH B0 HOY(X,, Ey) 1K1
r—5—3EPOEFAARLILVI - NAEFFETADOT, TONFEIZE
WME) BTV I — M EHHOBEN AL, TOLVI—PETEE ||| &FS
LD2EME IS, LAL LEERERVEIE TR 2V, EB, aRE0 T -0k
BRICHR LT || - || gt SICEBRNARAF L e \vo G- T, EHRREIEE1FA 72012
|| |l SR Z # B2 LEA D A AT, £ 14T Ray-Singer DR, — 3
¥ T& 5 (Quillen),o

FITHBIHF a3 YOV THEICBEVWRLTEL, 7 — 7 —ZHHE
(X, 9:) D Ei-fil (0,q)-BERIEHT BT T T7 > ’S_’D?’qk EX, FDANR
MV B s B Q) £ B (PI(s) AN AE B B AT
XN, s=0TCIEHT# 5, Ray-Singer DN — a3 Y L IIRXNTER SN
ABEKRDZETHA .

1)1 d
3.3) 7(Xy):= l;lo(det O%9)(=1% det O := exp (— 7
9>

B ().

s
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EH 3.1. ME) D (gx/s, hiZBT %) Quillen FHELIUTCEEEL LI
I— M EREOZELTHA
|- 1% == 7(Xe) - || - 1132 (2).

Quillen EFEA/NT A= 4 —IZWE L DIKFT A DIIKERHEELETDH 525,
ZN2T TITH Quillen FHEAFNBVEE 2B LAHITEZ 2545w, &L
5. ROEKTH T LIC Grothendieck-Riemann-Roch AR 2 EHR L TV HD
L YVBEELREETHS,

EHE 3.1 ([B-G-S]). [a(ME),|-llo) % (ME),|l - lg) ® Chern ER & Th
WERDOBADEY LD .

SNENL |- llg) = ma(Td(TX/S, gx5)ch(E, k).

Z T TATX/S, gx/5) W& (TX/S,gx/5) D Todd Bk % . ch(E, k) i (E,h) ®
Chern ERER L. m(w)PP 3w’k 7 7 4 N—FEH L7 1£IZF D (p, p)-E5 % B
DT ELEERT 5,

PEEm: X - SHRL—ZAFDFED (ME),| - |lo) PHEARTH 5 55,
SHAVNT P pITEFNITEVHEICRBR 7 7 A N—BHNL ONEBTH
5o ZDHEITIX. Picard-Lefschetz B DR % 35 Z & T Quillen St E R
WFPEFE L THHIRESOFRBEIC KT A2 EMEHENS, Blb ., K
DEBEHNFEHSI NS,

EHE 3.2 ([Y1]). [7:X - SEMREHREMOSHENEAENSTE L, SI38
FPHOBMMBE TS, 51, T XoCOAIMIBERELHL, #hls
D77 AN=TRIEBIUTHL LT Bo gx gxys- (B, h) BHERABETH S L
Lol llo% gx/s, h iCB8F BA(E) ® Quillen 5t&E T2, LLEDRED T T,
|- lQIAE) DEREINVI—-FEEEZED, £0OHF L Y} & LTD Chern B
BAKXTHEzZOND !

(B, I llg) = mo(TATX/S, gxy5)eh(E, 1)) + Uy X0)60.

(n+2)!
ZZT.n=dimX/S, r(E) = rank ET® Y, u(Xo) IFR7 71 N—D&
Milnor # %% L. & := -—-2—’;;5810g|t|20it = 0 IZHB %D Dirac Dé-fA¥T
H5bo]

C TR 2ODEBIILDERALP THEDLONLZFHII L WA, 6 HTHh~X
LNAHERT AT ARIIAENICbNS,
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4. 7—NIBHEOHFIR & 7 — 2 BAFOHFIX

ARETIIHELL OT —_RUEREREE R 5o A (ZHATHH B I Bk
NHBHDT, G, LOMKE LTOBFMHE —a¥, 3Tk Y — 075
K& ZD Quillen FIEXEET 5, FTEIZ (24) TERLADORfFE ), ¥R %
BRD EFBATRHRIICIZ B ZREEX LB 2w, - T, FRM7 —~X
NEREOREENE (23) BZOBELLRZLEDELRVIETH S, (LA LY
PO R IR E RAVIBICLO L BEHR—AEL T, REEX2REELETHS
HAPHNS, KETTHAIRBT S HFOREERET LA, TN I DO
RTHbEBLD, ELII[Y2 £8M,) UTFT20EEZFHET 5,

TR N — 2 3 V2DV TTH S A, Ray-Singer DEHRIZEL ) Sy LD
BELTHESEMIZITHS, COFELXFER IO EBLTEL, B
2L (p,A,6,) DI HET Y —DFFFIRENO8) = @, 50 (det RIp,04) '
TEHZBINDIEMHETH D, T,0 ANDIER (2.6) 135 RIp, OAIT - B OHE
EEHZBH, TOFERIZEDAOL) X A, LOBEREL A ED, ST, (2.3)
DT 7 AN=DBT —RNERGE L DOTEHRLEZENT R p.Os — RIp.Oy 3T
AETH D, Fi S, LOBFL~NY MVRET B,

FVY (rankF =1)

(4.1) ®(AqF)(—l)q - { 1 (rankF >1)

q20

BRDOT, F=Rp,OstLTg>1%5I1EN0,) 13 A, LOHBERTHY, g=1
2 HIENOg) BIF AN {cr+d} CERSNHERETHD, HIb, g=1¢
g>1ETRNOL) DEV 2T —SHEFLEOEMRKE LTOMENEL RE 5,
FFICAOA) LA b VIT-AETESL L ZAFETRVEIHZ RO !

(4.2) MO4) =r, O, - 1a.

Ray-Singer DEHIL 1,® Quillen / W AN S, L1 THEHELZERL, M\(Oa) »*
HPERTHAEDOHTNERRTH S, ZOFIIE (2.3) OHFIEEL S b #HEE
T& 5, HBIRBBE1E A DR THL L) RrefhDERSTHHPS, A, LT
3ZETH B, L La vy MeeEz 5 EEFICHRBB BN, 8T
AUy MEEEZX S L g> 1 TIRHBIRMBEORKRITA 2L LIRS, Th&
D 6y (9> 1) LBELFLZVREBRSEBUICRY . 1K (2.3) OFHTAHIFIX
EEHBTH D, bt o THRHRBED S, 0N SITHFTE L 2T T, £ DO
FHBIRIZEATH 5,
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5. 7 — 2 EAFOHFIK

FEH TG, LT —YRAFOKRELEAL, €0 FETY - DTN EE
T 50

T—YHRFOEXEKEZ p: 0 :={(2,7) € A; 0(2,7) =0} > 7€ G, TEHT
Bo BIERRRIZT 7 AN—%0, L E o T—NVERKOERKEORE L IERE
. (p,©,8,) IIZHBIRBEAFILES B I Ny = {7 € &y; Sing©, #0}. N,
1% Schottky R IZB8# L T Andreotti-Mayer - & ) & A & 72D T Andreotti-
Mayer 8L & IIEN 5 ([A-M])o NWT B TARE LB 2 DT A, L O
REODLD, TO A, LD E Ny ER—HT 5o NgICBL TILT DEEAs
BENTH 5D,
&l 5.1 ([D]). [Ngix AgDORFTRD 2 DOBLMSG & Y5 -

Ng = onull,g +2. N:]

ZZ Vf‘gnuu,g‘ionuu,g(T) (DE%T%ZMJ

FAZTAEQ Y —OFTHIRICREN DD DTT — 9 BHTFOEEKKIIH LT
FNEERD, FOLOICKD A LORBDZENAEZ S |
(5.1) 0— OA(—@) — OA — 09 — 0.
(5.1) »HErNEAFETT - DORELFI/MFHRER L AAEDE T,
ROFBERS
(5.2) A(O0) 2 A(O4) ® (pawass,) ™"
T ZTwpye, i (p, A, 6,) DHIMRERTH 5o Ty(1,2) &7 -y WT 2RO
DEENH L BT DEAELTH 1Ty(1,2) ;= {yeTg;v-0 =0} Ty(1,2) i3
% RIp, O\ HARICER LT, [EI (5.2) 13T,(1,2)- B & LTORE L 52 5,
BLHIGNTWA X912, Ty(1,2) BT, DERERLBIHTH L, FE (4.2)
£ (52) 1250, MNO) IIEMMMOBAITHN/MWE (1.6) ([ZHHI L 72K DHF
R HTH 2 RO ¢
(5.3) 0o(7) = 1a(T) ® (dzy A -+~ A dzg){™H".
FEV 2T B A(L2) =6, T4(1,2) (A,DAHRHE) LOEMKE
LTAOe) H {det(CT+ D)} £V aS A 7 VTEIHEMKRTH 5, &

DEHAFETI—DFFIR L VI BEAPLRZ LT — 5 RFOEFEKEIIHEN
h#R D EEAFRD B IR —ALIC & > TV b,
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6. Andreotti-Mayer B3t

B1I~SHivMIRTHRADELHEREBRE ), BSHTERLAT—¥
HWFDEXE (p,0,6,) I LT, ZOHMNERTO/S,DLTN I — | EHE ge,
ge,inv%;kit’cibz’ :

(6.1) ge ‘=4dlre/s,, 96,inv ‘= ginv|TO/S,

ZZT. g, Ginotd (24) TEHE SN TA/G,DEHETH S, go, go,inn k&7 7
AN—ICHBRLT, =5 RTFE2 7 — 5 —EH4E (0,,00.), (05,90, inv) £ R
5o MOg) D golZM$ 5% Quillen 51 E% || - ot T 5. BIRARK (EH 3.1).
7 /=< VAR, KU Quillen EHEDFREFHIHFIREFII—BT 2% (EH
32) EEHVD LROEBIGFEHATE 5,

T 6.1 ([Y2]). [N#BRFLLTHES., Raclikozigogs
(81309 7) Siegel REEHAG(T) BHIEL T ROBRARILT 5

loolib(r) = |Ay(r)| “FH0r.

72720, g =2 DHFEITIIA () 1 {£1} IR FOT, DFEMN SBEEER TH
%o $¥12, (Or, go, inv) PIEITH N — ¥ a v7(0,) KRR TEL OIS |

7(0,) = {(27r)9 - (det Im7)TasD . |Ag(7)|m’-—m}("”"

A 1ZA () ZTEEL gD Andreotti-Mayer X3\ & .5, |

B 5.1 & D Onuinyg(7) HAG(T) DEFCTH B, BB, N ABRT L LTH
D& &N 99-3(29 1 1) O Siegel RETER J,(v) HFEAE L T KRADHIL
5

(6.2) Ag(T) = Onutt,g (1) - Jo(7)?.
S g <5 DHEITIE, Ay(r) BEBEBE BV THORT WA ¢
(63) Ag(7) =Cybnung(r) (9=2,3), As(r)=Cys bnuna(r)- Ja(7)™.

Z T, Ju(7) i3 Schottky IZ X W BRI N/A-REFEX T, S, THE4 DR
? Jacobian Z 4N 5o (Ju(7) DREBH L FRIZOVTII (1] 2 5H.)

B89 Riemann-Roch OEFH ., 4§ Bismut-Lebeau DEH ([B-L)) x v %
LA (1) DEDERDFONS,
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£ 6.2 ([Y2]). [a(L,) = £idz(Im7)'dz% A, DARRY — 7 —FR,
ci(H,) = 5=80log ‘z(Imr)z% P9~! @ Fubini-Study B ET 2, 2D &,
RADRLY 5 .

log |Ag(7)|? =_/€; Y all) Avie(H,)Y -log ||d0||?,;7 lo, &L,

T itj=g-1
+/ log||6]13, - c1(L-)9 — g! - log det Im7 + C(g).
Af
T IT C(g) REBROAIKS EHT, v, 1E Gauss B TH 5
a0 o0
. il e g1
Vr,eraz—-»[aZI(z,T). .azg(z,'r) e P9I,

(C(g) PEMHRIZEIZDOVTIE [Y2] 2 BK,) ]

EH 6.2 DILH & L TAH(7) @ Fourier-Jacobi {REUZH ¥ 2 1HHAME O NS,
Ay(7) DEFERRFICET B Fourier-Jacobi KB %

(6.4) Ag(T) = Z 0g,m(2,71)q™, q= exp(2miry)
m=0
L¥AhE. BH61DORANELILHE) !
!
(6.5) bym=0, (m<Y '1*21)‘), 0, g #0.

(28) DHRET S,y x HC 6, THY, TOEDAAIMLT S,_; x HC N,
THhho 2T 2z2=0Tlym(z,n) =0 miTEKLTIIEY LA, L hisi<
Om,g(2,71) =0D 2 =0 COREHEN m ITKL LW EMbh b, IEFEISERR K
Jo A(T)*D+ico T Fourier ¥ % {c(m,k)} £ T 5 .

0 o k
(66) > clm, k) g™ = Adg)* = {q- Hu—q")“} .

m=0 n=1

B2, m<kZ2bic¢(mk)=0T ., TXTDODmeZIiZXfLTc(mk)eZT
Hho TH62 %7V EFOBIK: X ={0,n}, 7(t)= (tn t.z),

'tZ )

1
(6.7) @dm=eﬁxEn+Aﬁx{ gﬁ}

Wk L CERT IR ROEEHLHED o
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T 6.3 ([Y3]). [MEEDO M >0 LT, Oy m(t-2z,m) it =0 Tlpelx
DEEFEL, E5ICKOBBARIRILT 5

) ]
lim bg,m(t-2,m) =c (m, _(g+ 1)') .

t—0 0 {g+1)!(t'z,7'1) 12
9,713 :
FRIZ,
1 t:-z
. Ag(t~£z’. 7'2) (g+1)!
lim =A(rp) 2 .
t—0 9g g!+12!(t’2,7'1)
THhb,]

B 12 Andreotti-Mayer TR T 2 O DML 24T THFBEZ KD 12
L7=2\v,

Jacobi DA-BABUTIEREFR (1.1) 205, HK Gritsenko-Nikulin 2 X b
Ap(r) & (11) B L - REER L O Z LSRR SN ((GN])o 22T
ROMEERE L2,

FIRE 6.1. [A (7)1 (L.1) KEM L - ERBEERREFOH? )

Gritsenko-Nikulin DHFE 2 E 5B Y. A (r) ORBGRHIFICY & RO 5 2
ENRIILDEBDLND, (FDEI)LSONHFETH LIRS Z2wads ...)

FREHNC g=1,2 Tix. A(7), Ag(7)2id L b 12 Hecke fER E DRI EA
BEIlzoTWwA, ZZTROMBELBEKTHA ),

fif8 6.2. [Ay(7) i3 Hecke AR DRBEEAMEICZ > TV 55 ? ]
%8 6.1, 6.2 (2B L T, Mumford 2 & 5 RO ([M]) 2F4 72,

PIH 6.3. [ R &M ML, Ag(r) € Z[0a(0,7) |upers EHDH? X
7 DEEA (1) O B4R e FRA L KD & o |

Jacobi DA-BIER° Ay (7)* D Fourier I T R TEHETH o745, Ay(r) I
A LTHZDORUARILY 54 &) S MRE 6.3 IZBE L TRREVRIETH 5,

MIFE 6.4. [EHELEBLE, Q LOoFBRAREE KHFEL T,
Ag(7) € K[[ ¢ij lh1<ii<or  Gij = exp(miTi;)

Ehbh? N, ETKEZDEBR Ok TCEIRAONLH? |
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[A-M]).

[B-G-S].

[B-L).

(D].

(F].

[G-N].

(1)-

[J-K].

[3-T1].

[J-T2).

(M].

[s].

[Y1).

[v).

[Y3].
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