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1 On a Schur stable set of algebraic equations

R FEE
EHE—RR

ak(m)(k = 0, e, — 1) i‘f xiﬁﬁi:@ﬁiﬁi’%ﬁﬁiﬁDo @IEEU@&(E
LTz DREGERX

P(z,z) = 2"+ Gnq(2)2" 1+ - +ar(z)z +ap(z) =0 (1),
EEZ B,

BEL. zeDylzxtl, (1) DR 2(z) B3 |z(x) < 1(i = 1,---,n)
BHT=3 & &, Schur stable 72 & W, F 9 D 2% Schur sta-
ble set & FFUt Dg L 25T 5,

Schur stability OfEEIZITFE EORELI L, §FE THEINTE -
LI THDLH, EELOEEND ar(2) BT NTESK, FHREHK
BOBETOVWTEIIHRINTE R, EENTISHEVITHLFRE
RR2DT, EDEI R TEXTHE, THRIE—RAT 7T, 2%
SEBICTHILEEZTVS,

BRI DERFMED HREDEFMENHE S DT
fRE 2. Dg IIRESTH B,
B HELY

A 3. TR DIX DD Jordan BAr#R C THENZHDOT, C C
Ds ¢33, §5&Vr e DIZHLU |ap_i(x)] <nCk(k=1,---,n).

F4. az)=1(=nC) b Ds=0ThH5,

EHES5. DEMBE3LRALbNLTHE, DCDsThHD, 0FY
Ds DERERLSTITEER TH 2,



RADKELY

EH 6. (Fazer-Duncan) C % DyM® Jordan B T 3y € DsN
CHh»2P(x,z)#0 on {|z|=1}xC¢¥3, CTCHII~ DN

(RHEA) 1> an-1(z) > ana(z) > --- > ap(z) >0 2HETRE
z € Dg
(&fEB) 1> |an-y1(z)| +--- + |ag(z)] Z2H7=T2B 2 € Dy

ThdZEiTL<mbhTna,

7. C% DyA®D Jordan BAsH L L., DiZC CHENESHE
WeT 5, CEOEEDRTEE (A) £i% (B) 2R7=TRb,
DCDsThd, CEDHBEz,THME (A) 71T (B) 24
L. P(z,2)#0on {|2]| =1} xC %25 DCDsTdh5,

ZIhbiar(z) (k=0,---,n-1)IXcDEEAXTHEI/r—2%
E2D, €575 L EBEHR ar(z) IZ8 L Dg D#&A Maple 72 & CHb
J5, GREFICHEMNTT D)

BiZap(z) DF KR LB 1 DIFERTRVWEWVWIFREEX B,
(ak(z) BT _XTEKRD Dg=0E it |z| < 00 TH B,)

EE 8. DS }iﬁﬁ“ﬁé'@% 60
EHE9. Ds DEFMIRGHNEMTHRMBTH 2,

B 10. DsDERBESOEEIm ELEn OB THMETE
20 7?



2 On the property of the manifold M := P2 — A(l)where A(l)
is an algebraic curve with {(! > 4) irreducible components

RIFEE

UF. M =P - AW 75, OMB—BETHHZ L (R
B/NERT (M) =2), QREREMTHHZL, @Ay ={pc
M;3q € M — {p} st. du(p,q) = 0} BREEHBRNELETHDZ
&y 2V 3ODERIIR—TH B Z L ETT,

E#E1. (2,p236)B3M) p,geP2izxtLTdy(p,q) %
lim infp/__,p,q/_,q dy (p', q’),p’, deMET 5,
Su(P?) ={peP%t3igec P?—{p} sit. JM(p,q) =0} &9 3.

EBNORBIIDNPDZETHDIN, SuPHNM =Ay. Ei
Su(P?) 34— — 1 DEEMIRES (Theorem 2 [3]). H-T Ayl
MDA —F—1 DBEMRESTH 205, Sy(P?) BE~ R
ThHhiT, REHBRELIIEZLETH D,

MEE 2. (Theorem 8.1 [1]) MIIKR®D 2 5D —R Ly,
a) Su(P?)iZP?0EiRnZEES,
b)  Syu(P?) =P2

b) L2 B ML ZDRED AN IXE IV O [ IZBOTRE
T3, b) LRBEHFIT, MoEKEXIE. CEFRIICEZ47
DFSRHEERE f M LIZFEEL, PLO3SOEEZERLRW, &
B3, 413FD~ADZ L BRKEHICES,

EH3. MB—ETHDUERSEMEL, AE2D7—2 8) T
HHZETHB,
(GEFADOBEEE) b) D —RATHBZEE k(M) <1 THBIL %
Proposition 2.4 [5], [6, p90] 72 & 2> TR,



TEH4. MHBPBENHETHDILERTEMFT, ME2D7—R
a) THHZLTH5D,
(GEBA DRERE) BIENER b —R a) THhDHZ EHRFRRNTH
%23, Theorem(7.1.4) [4], Theorem 3 7] 72 £ & > TR,

5. (Theorem 4.4 [2]) M 23 tautly imbedded modulo Sy (P?)
in P2 THHIULERIEMEIL, MBE2D a) THDHI L THD,
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3 A remark about Fatou-Bieberbach domains

RIFEE

E#E 1. COBEMREHRCBREM LT, g(C)=0m12CN
Lo BERDIRULETRDLS N, £idg(C)>1DEEZ2 VI,

EE2. C2L—HKL2WC2OHEE D C? & RER|D L & Fatou-
Bieberbach B3 & V5,

EE3. WERITARLTY, C2226 D~DIBRLERIESR1H D
EEBLF-BEBREWIZEBHDB, TZTRHEWVWERKRTOF—B
FEIR RS LIZT 5,

EH4. F—BEED (RWEKRT) IR C BRI L2
W, 2D CND#D.

BES. (56 k. HBF —BESDIHHMRERL I
HLTDNL = 0kamit, —F[2CEs L, SEREERARD
attracting basin TEEZ&E X5 F — B D iMEE O hR 2R
5,

EEAIIROMEG LRTLVERD,

6. CENHMERETILC-CII—BRETH 2,
(FEBA DR [7],[6] DRERZE D,
7. CERHEMEBRLTIL, F:C > C-C2EERLT
&, FITiBbT 25, BBHRESEZEER)
(FEFAOMERE) (6] &V FAEBILE T2 L. FIRZHEAERIIR
216 THD,

FIRE8. R 7 LR UKRETFIIREEITBILTHTHAS I 0 ?



ME9. DZIEVWERDOF —BEKRL T3, P(z,y) #EBDHkE
BEERETDHE, {P=a}U{P =8} a#pB)% DI Lizv,

GEBROHIRE) F: C? 5 DRBEH/RLTHL PoF 4,810,
PoFi3EE L2500,

o TIEWEKRDF — BESKIIR DL L2V 2 RKOERERE B
L2y, [3, p33]

—FHBENVERTOF —BEIKT {zy =0} OEFEEZBRATDIH
DHHD, [4, pl128

EE10. 1iIck3L CCoEBEOREMREIIMITESEED
F—BfEM D 2R T& 5, o T DRIMERFRBEOEREREZ S
»#% 3L ([6, p79] ® Problem 12 DEEHIAEE) . C? DFEHFTEST
HHEREOEREREEHED,
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4 A generalization of the little Picard theorem

RIMFERE

KDOEBREZE/T,

FE. X EERET RS N EBETRIEE m(m > 0), A X O
FRITHIES L5, YIIPMzg : -+ 1 2, OFEt 2 /37 MR
(n > 0) T, Sy(P") 2Y O/NHREEREdy 23R LTz dy OIBLESR
L7l &, Sy(P") i3 P OREKHERE S = {f (20, +,20) = 0}
WEEhD L T5, (fIXRAKREZER)

F: X-A-SYZ2HBEAEBRLTSHE FIXF € Mer(X,P") 2L
BTEAMN, F(X-ACSti3,

BEERZEE2E D &, HHML Picard O/NERIT
EHEA. VF € Hol(C",P! — {a,b.c}) TEHEFHTH 3,

Z TR BT D = 2 T, don = 0, P! — {a,b,c} is hy-
perbolically imbedded in P! £\ 5 Z L DIFETH B,
Fujimoto[2] IXR D & 9 72 Picard D/NEBDILIREIT > TV 5,

EEB. CknbPr XY —RRAIBIZH D n+ 2B0BFEZERV
T-EEIRY ~DOERIER Fix, sARBEE A IBIEENDH.
F € Mer(PF,P") IZHEBETX 3,

n+ 2EOBFEEEZ HyU - UHp &L, THHRE AR
MBYE Ay (B&EIZ([1,p415) %3R) L35 L. Y is hyperbolically
imbedded modulo A, in P* Th 3,

FREBIIEEBOILR L AE3, EBOIEADR Y vy F 21k
RAHBNZHEROR D DO EHEIZBRRNTBL,

Terada[3] ® Theorem 1 D% & LT, ROBMENEZX D,




B L.f % A*(t) x A¥((s)) DEBRERBEM T AM! CIIEBEREK
TRWET DL, E ={(s0) € AF; f(t,(s0)) 1T A(t) THEEE} &3
% & Eifpolar set ThH 3,

FE# 2. (cf. Definition 3.1, 3.3 [1]) HEEREEHRE Z OfExta
7 N2 EY &L, fIA S Y ZERIE®RET S, RAICEITS
fORBEREE f(0: Z) = U, f(A*(p)) £ L. f(0:2)32 KLk
EE2ERLE fII0OTERERREREEF 2L VS, (£ Thithid
BREFIRERRRTH D)

##83. (Theorem 3.6 [1]) f € Hol(A%Y) B 0 2 EMFR S
ETB5 f(0:Z2) CSy(2) THB,

[EBEDIEHADR T v F]

m=1Dr—XIFERDOTm =2¢T%, AD codim = 1 DK
X5 A1 T Ay — Sing(A) D RDIEEEIL A*(t) x A™1((s)) &z bh
5, FEZZICHIBLIZbDEFOLTHL, TORPIER [:---:
on) BT OI, FORA™ ETHBBEICER TCERWE TS L, polar
set E C A™ I 3FEEL T, (s0) ¢ ElTxtL, F0|(3)=(30) tA*t) - Y
iXt=0%2EMFRERL TS, #oT, ME3LVt=0ICBITZE
BELSILSY(PY)IZEEh 5,

® = f(do, -+, Pn) EEZD L, BHRBEOEY FITIT L B2V A*X
A™ ! TOERIBSE T, (so) ¢ EL LTz & &, (0,(s0)) TEMETO%
B %, Terada [3] Theorem 1 £V ®IXA™ TIERIE 725, MBI
iXcodim > 1 DETEREZREERNTH D &M b, X TERL 2
FVO=0%,7125,
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5 On the holomorphic maps of C? to C? which preserves
a general type polynomial of two variables

Rr=E

THERZETH IR, 3ODEDOLHAENE LWEEBEEIIH L
DLMR, - T P(x),Q(z) EEENE L. P(z) & P(Q(z)) D2
DOEDOHFHERELITIEP = P(Q), 2%V Q =id. ThH3, ZD
T LB 2ERITHERT B,

EE.  Ai(i =1,2,3) Z[REHEHIT (g, n)type D—RE LR P(z, y)
D—f&72 level curve £33, F2C? = CPOEBEMHL L, F(4)=
A(i=1,23)HTbDLT D, TDHLF € Autgy(C?)2>>Po
F=P%H7d, £TD LD 7 FEEIT Autyy(C?) OB EEE K
L. {F} <l=12(g—1) + 6n.

IITEREOUAZ L THL,

ZIER P(z,y) SRR & 138 FRIE D level curve ZER < £ T D level
curve l¥BEXI T, type(g,n) II—ETHRHRTH D, T b —HKA2
level curave & 95, €2 T A IZBWT P(r,y) DEBEITRR S,
type(g,n) & X E OREEN g THEAR nlOR (P2 TEXT Ly i
BOWTRERIZRZ> TV AEEEFERLLTELXD) THDHZLT
HD,

— B DLZEA L 1X—#K72 level curve D type 2% (g,n) & Lz & &,
29—2+n>0&HTLTHD, W>THHNEIL(0,1),(0,2) type
(R B1D,

EOEBIZBWT Pz,y) ZFEEHIE LTWBH LW D T LIZHRER
BRI, HF} B BETDOZ L THD, LErL—BRETHD
ZLRAEHTH D, EBER. BISE THIiE Kizuka(3], Yoshioka and
Takano[5] IZ L DIRDFERVH 5,

"R, P(z,y) 2FNEOLERXE L, T € Aut(C?) B PoT =P

..._9_



BHIETRE ., {T) ik Aut(C?) OB EIRE S B2 R

[EEDIEAD AT v F]

[2] ® Theorem 4.9 & Y ETEBDOEMG %2 H1-F FIIZEREH T
HHENEZD,

Oikawa [4] DFER (&R) & (g,n)type D U —< » E DIEEH self
map IFECABETHIEVWSIEERFEI L. HEEARE M BH-T,
F™ 4 =1d.(i=1,2,3) £72 %, ZZ T F™(m-ply iteration of F) %
HHTF &B<,

D =C?—-(A1UA2UA;) = P2 — (Lo, U A; U A U A3) 13 hyperbol-
ically imbedded modulo S(algebraic curve) in P2 &\ 5 Z &3 [1] D
Theorem 4.3 X D\ 2, EiZ [1] ® Theorem 4.4 £ Y tautly imbedded
modulo S in P22 5, ZDZ LD, HBBRELRH-T
FF=id 225, 525 L7 Picard O/NEER L&D,

FF=id. 725 F € Aut(C?),F=F" XV F % Aut(C?) TFI3%XE
REBTH oD b, F € Autyy(C?) TH 5,

Lol BAIEBE PoF=PRVx5%, bIbrotBAiisne
H{F} <l=12(g—1)+6nd2 5, LDIidOikawa [4] 2>HHT<

BOTHBIN, ThEIITHRRTEL,

R, R% (g9,n)type T29—2+n>0DFMRY —~VEHETE L,
H{Aut(R)} <1 TH 2,
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7 Some properties of Julia components of transcendental entire
functions with multiply-connected wandering domains

iR EE (RBXEXER AWM - MRFEHRH)

§1 Introduction

Let f be a transcendental entire function, F(f) its Fatou set and J(f) its Julia set. The
following are fundamental results on the connectivity of J(f):

Proposition 1  If every Fatou component U is bounded and simply connected, then
J(f) c C is connected.

Theorem 2 (K, 1998) Suppose there exists an unbounded periodic Fatou component
U and oo € QU is accessible. Under some additional conditions, J(f) C C is disconnected.

Proposition 8 If f has a multiply-connected Fatou component U then U is a wandering
domain and bounded and J(f) C C is disconnected.

Proposition 4 (K, 1998)  J(f) U {oo} C C is disconnected if and only if f has a
multiply-connected wandering domain.

In what follows, we will concentrate on the case that f has a multiply-connected wandering
domain U and investigate some properties of Julia components. We note the following fact:

Proposition 5 If U is a multiply-connected wandering domain, then f*|U — oo.

Definition 6 (1) We call a connected component of J(f) a Julia component.

(2) z € J(f) is called a buried point if z satisfies z ¢ U for any Fatou component U.
(3) We call the set Jo(f) := {z € J(f) | z : buried point} the residual Julia set of f.
(4) A Julia component C is called a buried component if C C Jo(f)-

For rational cases, the following are known:

Example 7 (McMullen, 1988) Let f(z) = z2+-z/\—3, where A > 0 is small. Then J(f)is a
Cantor set of nested quasi-circles. So there are buried components. In particular, Jo(f) # 0.

Theorem 8 (Morosawa, 1997) Let f be a hyperbolic rational function. Then Jy(f) # 0
if and only if (1) F(f) has a completely invariant component, or (2) F(f) consists of
only two components.

Example 9 (Morosawa, 1997) Let f(2) = z_z—zi——:)_;’ then the following hold:
(1) The set {0, 1, oo} is a super-attracting cycle. (2) f is hyperbolic.

(3) Any Fatou component is a preimage of the super-attractive basin above.

(4) J(f) is connected.

So by Theorem 8, we have Jo(f) # @, but there is no buried component.

Example 10 (Ushiki, 1991) There exists a rational function f whose Julia set is
homeomorphic to a Sierpinski gasket. So Jo(f) # @, but there is no buried component.




Here are some fundamental properties for buried points and residual Julia sets (Note that
f need not be rational).

Proposition 11 (1) If F(f) has a completely invariant component, then Jy(f) = 0.
(2) If there exists a buried component of J(f), then J(f) is disconnected.
(3) If Jo(f) # 0, then Jo(f) is completely invariant, dense in J(f), and uncountable.

§2 Results
Theorem A Let f be a transcendental entire function. Assume that

(a) P(f)= U f(sing(f-1)) C F(f), (b) f has a multiply-connected wandering domain.
n=0
Then every repelling periodic point p satisfies either one of the following:

(1) C(p)NAU # B, where C(p) is the Julia component containing p and U is an immediate
attractive basin.

(2) {p} is a buried singleton component of J(f).

Corollary B Let f be a transcendental entire function. Assume the above (a), (b) and
(¢) f™(2) — oo for any 2z € F(f).
Then every repelling periodic point p is a buried singleton component of J(f).

Remark The condition (a) is slightly weaker than hyperbolicity (i.e. dist(P(f), J(f)) >
0).

§3 Examples

Example 12 (Baker-Dominguez, 2000) There exists an f(z) with the following form

f(z)=kH(l+T£>, O<ri<rm<--+, k>0
n=1 n

such that for every repelling periodic point p is a buried singleton component of J(f).

Example 13 (K-Shishikura, 2002) There exists a transcendental entire function f
with doubly-connected wandering domain, which satisfies

o Every critical point c satisfies f2(c) = 0 and 0 is a super-attracting fixed point.
This implies that this f satisfies the assumptions of Theorem A.

Example 14 (Bergweiler, 2006) By using the similar method as in Example 13,
he constructed an example of entire functions f which has both a simply connected and
multiply connected wandering domain. Critical points of f satisfy the following:

(1) a=0<g<a<-+=00, (2) f0)=0, flag)=c, i=1,2,...

(3) & €3U; : simply connected wandering domain f(U;) = Uiy1, f*|U; = oo (n = o).
So this f also satisfies the assumptions (a) and (b) of Theorem A.

Example C (K) We can construct an f which satisfies the assumptions (a), (b) and

(c) by using the similar method as in Example 13 and 14. Hence every repelling periodic
point p is a buried singleton component of J(f) from Corollary B.



8  RiemannE 0% A HIEHAL L
— #% 1t X 11 7= Hagen-Poiseuille #it 41

(R HEH IEBRFTFHER
& HERm EBRETFHER
wE KL AR TR R

TORROEENI, AE (B -IlE) EBTHIC — RO FET —
R KEMETRIZBE 3 D R A RN — V2 7 AMR L @REED
REHEELRANT — BT L THS.

fiED7=%, Riemann EIXHEIZ, @EAERI—OFKRTOEL (FiRie
mann FIZBWTIEED 1 DOEEFREn U—EE, B Riemann @iz T
ISR Y A I A RIEE LIEERE V—EE) OMERTHLOLTS.
&% 1 OB Riemann @ (R, x) P F UfEE D PFA Riemann @& (torus)(T, xr) ™~
DEBHEDIARL f &1, BLERFTS (P~D)EAERDZ LT, A
REES: (R,x) = (T,xr) \C&-TERT. BESINE (R, x) PEARIED
REND (T, xr) PEEEZEET D7D, (T,x7) PEY 27 A7 =1(T, X1
PEDEREM = MR x) 82%. H28F K p(Imz > 0) ¢ HDE
BoedboT, M={r—715| < pp} LETD. FAARMIIEXYEH
NORBEAKRTHH 5. EORMBP L% 7y, WMBEESL py TFT.
F:(Rx) = (T,xr) W&o THbNRD o1 T OBFEEN T 2FETED
HEEEZEE TR -7 L ED LR

A(r) == sup{Area(T \ f(R))/Area(T) | f : (R, x) = (T, x7)}
NREBITIBAETHY, BEA: M > 7 — Alr) BEEMIC A(r) =

2 |2
Pe—1T =75l L gyc r i REMROEEL CERIES & BT L A4
2pp Im T

Po T3,

R7 MV Vg : M >1 (0,0 A(1)) 2FEX7 bFL LTHOH
EMxRADEEFREZEZ I LVWIORUELOMBEThH o7, EANR
YENEBRORER, FEIXV D5 Navier-Stokes DFEXNLHEnh 7z (u
2B %) RMsHEX

V- (uVA) =k Thbb gradu-gradA+ulAA=k




PRCILIREING. TIT, ARBHOBE, kiIXEHAERLHED
BERLEZEAEEETHD. TRIIEBHROBRTIIAD—EEL L
(ZEeBYBANZERSIND) . piIHERETHDH, EERLI L, ub
— W72 Hagen-Poiseuille fih & 138> T — EFHTII7< 7,y DAL
ENTNWBZLETHD.
FTREOHE—% L DD rRz2=x+iy tEBEZEL, M ONHEHF L
{.f’ ZH Tﬁ:\"?- égﬁ
.2 —ZH
w=1—]—
Z—2ZH
I&oT, E¥¥EH={Imz >0} B w (KD = {|v| < 1} ILFT.
E6IZ, BAKRTIIBEERTw=—re* ZHN3.
Z DE#% Navier-Stokes FBRIUTHE T2 0I11E, —fRD C? ¥ o izxf

T AEHFA
%=R£F%<%—§%)W@ﬂ, %=—MIF*(%—;%>MRJ

REEBL TR AL ZIOAREZERATS. SOICEKARERE LT
T2 —2rsint +1

EFEERVWIER W ()= —————— THEZ EITHEETE,
2ImzH
a dAY\ _ 2 T
or (r'#' %) = 4lmzp)°k (r2 — 2r sint + 1)2

B3 w(= re't) BEAE TD Navier-Stokes FRAIZ2 5. Fl%HES LT, EAE
¥ LTr = 00ME(t OBIEK) 2RI,

_ 2(Imzy)%k 7 (r — sint) 1 tcos’t
ur,t) = rA, cos?t {ﬂ —2rsint+1 +tant- Tan 1—-7r2sint
#7185 (Tan™'0=0). BEIZTA, EBHICHELZHER
dA _ 1-r} 2r°
- (1-r2)2
PRATHIE L IRRCEDLNS.
ECIToEREROFERRRIZL > TRIERIRR LT
_—peky? [(g—a)’+y - 2z-a)(y+c) }
ule,y) = (z — a)? { 2(z —a) Sin (z—a)?+ (y + ¢)? yte
DEBOLNBZZ LIIYURTHD. 7T, gcidzg=a+icilEoTEDLN,
WEZBEKOSKITSInTI0= 02T HbDELEDTHH .

w(M) = {lv| < rg}




9 EmmpREREE-TERNERD
3 RSE TR T AR

YH B
MHERFEE R E R

1906 4EIZ Fatou I3 THAAER D LD TR TOEEBROEKIIHRETNTOERR
THERRBE DD BRLk. ZIT, FHEME (nontangential limit) &1, € € ID
B BAEE () ={ceD: |z —¢| < B(l—|z|)} KB Tz > E&LIEE
OBREOBRTHS. 1927 I Littlewood 13 [FAE TR TOER R THEMHICH >
THREZ bV ERRINEENFET 2 2 RUEERBRORBEZRLZ. U
T, GEfg) WEOFFEICHT 2 ER % Fatou NEH, (18) BREOIEEICHTIE
B % Littlewood MER & LRI EI2T 3. Fatou MEER Littlewood BUEH idbk 4
RABAORIIML THEZN, TORIIEKRTHS.

—%, ERMEAKOEREHICEL T, 1928 4T Littlewood A% TBAAIMIR EDT
~RTO Green RT3 ¥ )V ETRTOER R THHIBR (radial limit) 2 H D)
ZRLU. LU, MEELFATOMNS XD, FEBRBOFER—RICTIIRITEN
720, Green BT I v VOFEBROFEDE OREFEILOBAINTEL
A%, BERBICEENTRE (MARACTEIRHERE) 2RELEERIAE
TH5.

Arsove & Huber(1967). [(1 — |z])%7! f(z)%dz < oo W72 T ¢ > 1 BHET D
251, fDGreen RT 2T v I)VBRETRTOER R THEBEZ HD.

Riesz O EEBICL D, D LOFEEERTBER « 1T
u(z) = h(z) + /D G(z,y)(~Au(y))dy

LEBTES. 22T, hi3uDD LOBRKRAMSEK, G(z,y) D D Green B,
—Au X Radon HIEETH 5. Fatou DEF L ArsovekHuber DEH L D, #AUREE
fIZH L T Poisson FBR —Au = f OBOKEBBEOFHEENZ I ENTES. L
ML, INETOBRBIEREFER —Au = Vu? ORITITERH T2, 2007 F
ERT I v VRMREETROD Fatou HEBEEZHRE L /-.

TR (Fatou EH). p>1, a<3—p, ¢>03EKLTS. vidD EDOEEEH
FIBI T —Au I3 Lebesgue BUBEIZBY U Tt TIHEBEAZE K

0 < —Au(z) < (1 — |z])"®u(z)? fora.e z €D

B TETSE. ZOLE, wIBRETRTOERATEEREZ S D.



ABETIL, RO Littlewood EE 2L T 5.

FH (Littlewood IEHE). p>0, a <2, ¢>0 (p=1DEERZ+H/NEEE) 1
EMETS. VIZID LOWRIBEET

V(z)|]<c(l—]z|)™® forae ze€D

EWTET B, yidMe=(1,0) THDS D NOBET

. lz—el

1 =
( ) v3z—e ] — |:I:| Foo

BWMzTEL, i3y ZRAZTDLVIETEEBESRERETS. Z0LE,
(2) —Au=Vv’ inD (BEKOEK

DIEfiffuec C(D) T
liminf u(z) # limsup u(z)

|zl=+1,2€7 lz]—1,z€ve

RE2HbONEET 3.

B8 5EX ONIEMERMBEKE LB TR EEBOFEICETIROKRERT
ZENTES.

#E. AID LOMRMBAKTO <infph <supph < c0 Z2WETETSH. ZDLE,
EEA>0& (2 DEM@MBue CD)T

A
§h(z) <u(z) < %h(z) forzreD

BT OONEET B,
RIL<ASNRKRETHS.
Aikawa(1990). a <b & T 3. ZDEE, D EOBMBEAK L Ta<h <bEMEL,

liminf h(z) =a < b= limsup h(z)
|z|—+1,z€v¢ |z|—1,z€v0

ELbONEETS.

3a<bil, hidAikawa DR THESN-D LOTAMBEK LTS, v 28EOD
DETHL,
32 A

3)
lim inf < 32 liminf A(z) = S2q < 2b
minf u(@) < 5 lminf h(z) = Sra <3

limsup u(z) > é\- limsup h(z) = %b

|z|=21,z€v lz|—=1,z€vs

X 0 Littlewood g B %5 5. a



10 7 > 7 ABED commensurability &
EERES & DERIZOWNT

AIE  ZE (B ILKEEARBZEFER)

T % PSL(2,R) DBHBEL T 5, [ Oy 13t LEDBEEAR fix(y) &%,
Y RREHTED & % 122 OlE ax(y) £ 5< 2 LT3, fp(I), fe(T), ax(T) %

fp(T) = {fix(y) | yIIT D BEHE T }

fe(T') = {fix(y) | yiIITOMAR T }
ax(T) = {ax(7) | YT OREET }
LEDD,

[ & Ty PSL(2,R) D 4EET, ) & Iy 2% commensurable THh 3 (72
LT TN & [T : T NT) A& BIZHERTH D) 261, £EDyeTicxH
LThBne NSEELY € TN, L2 BDT, fp(Ty) = fp(TNTy) = fp(Ty)
M2 7o (ax(Ty) = ax(Ty) b2V 722) o #IC, fp(Ty) = fp(Ty) (E7id
ax(T;) = ax(T'y)) TH B & & I} & I'y 1¥ commensurable & 725733, &) W
WBALELONERRIIOVWTIRND, &biZ, fo(T) =fe(ly) THHLET, & T,
{3 commensurable £ 22 2L WHIBWEE X, BONEFERIZONTHRRS,

7, WHBTOWMA—HLTWAIHEEIT, T LD 2ETHT v 7 ZAHFICR
i commensurable & 723 Z & BBEIZH BN TV 3 ([1]), FHRIC L THHE T
DEEABR—HLTWEIHELROEERL B,

Theorem 1 I'y & Ty 3BT E b ORI 7 v 7 ABED L &, fp(I') = fp(Ty)
251Xy & Ty i commensurable Tdh 3,

EOIHMAETOEERB—H L TWIBEIIROEENE LN,

Theorem 2 I'y & Ty BHEABTE LD cofinite 27 v 7 AHED L &, fe(l) =
fe(T';) 72 BIE Ty & Ty 1X commensurable THh 5,




HBiFRT7 v 7 2@ cofinite 2 7 v 7 ABDOKRIR I SATHBZ LR EEL
T, E7z, Theorem 1i3—MHD7 v 7 AWETHRTDHZ LIXTERW (K
FINTFEET D) L0850 T3 ([2)).

Theorem 1 ODFEADR L 25D, HFH 7 v 7 ZBT 2%t L Comm(T) =
Tp(T) EVHBBRDR IRV Ien WD Z & THD, 727EL, PSL(2,R) OESET
izxt L Comm(T) & Z,(T) &

Comm(T") = {y € PSL(2,R) | I £4I'y"' X commensurable}

Zp(I') = {7y € PSL(2,R) | v(fp(T")) = fp(T')}
LED D,

—XF cofinite 727 v 7 ZABET 2L, Comm(T) & Z.(T) := {y € PSL(2,R) |
~(fe(T) = fe()} DRAZIE, Comm(T) D E(T) &> 5 BIERHS, L, K
972 b DIZRIVIEHE IZ Comm(T) # Z(I') £ 725 DT, Theorem 2 DFERAIZE
RA?FERL STV,

S5 X

(1] D. Long and A. Reid, On Fuchsian groups with the same set of axes, Bull.
London Math. Soc. 30 (1998), 533-538.

(2] D. Long and A. Reid, Pseudomodular surfaces, J. reine angew. Math. 552
(2002), 77-100.

[3] C. Maclachlan and A. Reid, The arithmetic of hyperbolic 8-Manifolds, Grad-
uate Texts in Mathematics 219, Springer, 2002.



11 EWEBDHRKFEUERT-T

AREEARSEADT <Y LK
[ZHd 5BERLMR

BIH X2

RYN (N >2) 0B RBEA G 2B\ TERHMOREKRSERE
Lu := —div A(z, Vu) + B(z, u),
FEOXHRUE v L THRARM 0LE2BEALE, T4V VHEE
(1) Lu=v onG, u=6 ondG

225, UM, A:GxRY 5 RV B:GxR R PEKp>1THT
SRR HELZMI-THE OBEEMR(LAR (renormalized solution ([1])) 22V T
WL ([2) 28, SEHIZEMEEK p(z) ICXHT2MAREGEEZEATBELHEL
5. LT, p(z) X G £E® log-Holder #7283 T p~ := infoeq p(z) > 1,
Pt i=8up,q p(z) <00 BEETS. A, B iZROFKELWTLTD.

(A1) (Alz,&) - Alz,&)) (&) >0 (& #&);
(A2) A(z,8) €2 ail¢Pf®  (on > 0: E¥);

(A3) A2,8)| S g™ (a2 2 au: EBHK);

(B1) B(z,-) iX3ERD;

(B2) |B(z,t)| £ Bt +1) (B2 0: %)

6 € WWO(G) L+5. u 2% Dirichlet B (1) OHERILETH S L i3,
w?@-1 € LY(G), Ti(u — ) := max(min(u — 8, k), —k) € WeP(G) (k > 0),
Du := limy 0 VTi(u—6) + V8 i23 L |Dufp@-1 € L}(G) T, TEREOERHE (L),
(2), (®), (0) HEF L, ¢, 0 It ko T f=1(u—0+9)p LREDERD f
XL,

/A(x,Du)-Vfdz+/B(:r,u)fdx
G G

= [ fan+iteo) [ pavt —i(-o0) [ pav;

BROMDOZETHD. ZIT, v, v, 1T p(-)-BFRIZET 3 v OXHERE S
LHRBaERT.



WI:RRBY TSV VERBEKT, H5M>0XHL, t2MT
I(t) = (c0), t £ —M T I(t) = I(~o0).

(¥) ¥ € WO(G) N L®(G).
(®) ¢ € WE(G) N C(G).
(0) 1(0) =0 E#ix p € We*I(G).

BEICR/LNEEERCROFECHE T IHRIT

@ 1. p(z) BRD (P1), (P2), (P3) DLThd 1 D% HI-#I(E, Dirichlet
MME (1) IEERERZELD.

(P1) p~ > N/(2V/N -1);
(P2) p" SN/@VN-1)T

+ 2Np~
p' < = 3
p~+N++/(p~+N)?-4(p~)°N

(P3) (¥ Poincaré F%=)

[io@podsc([vi@peadas 1), “eed@)

RHE 2 (c£.[4]). 1, =0 %5 (1) OBEMRLMIL unique TH3.

% TR

[1] G. Dal Maso, F. Murat, L. Orsina and A. Prignet, Renormalized solu-
tions of elliptic equations with general measure data, Ann. Scuola Norm.
Sup. Pisa Cl. Sci. (4) 28 (1999), 741-808.

[2] F-Y.Maeda, Renormalized solutions of Dirichlet problems for quasilinear
elliptic equations with general measure data, Hiroshima Math. J., to
appear.

[3] M. Sanchén and J.M. Urbano, Entropy solutions for the p(x)-Laplacian
equation, Trans. Amer. Math. Soc., to appear.
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hH =@ (BT X - 2EHR)

BY—<> & R LDF 1 U7 VM LY (R) i3 f € WEA(R) 2T 4V 7 VK
5 D(f;R) := [pdf A+df < +00 £723 f O&kL T3 ((3]). L'*(R)NC(R) @
& BSOS [—o0, oo] [HEE & 72 B8/ ND R D5ERA{LA R oA 7 5EM{L R* T,
YR:=R*\R» ROuATF U HERTHS. yR LOKFE f D R EOPWBT
V7V HY BB 2 ERIEAROLE SRCYRIFEMTH>T RORAT
VATER LS ([2], [9])). R @ R\W 85 PRRRITEIR 43 8RR & 72 DR
HEBEOWHFEE W 2 —OBEETS. YR O cAHI%LE K Ef21, R\W Lk
fS0&%23 fe LYY R)NC(R) D&lk%® V(K) LREL

(1) cap(K) = (f;R)

inf D
feV(K)
#* K OBR, #L<3, EX 28R LMEE. cap(l) Ryvav/BRERY, &
BELZRVWTHRYILOEREY qe. IRV IDLED ([3]). cap(YR\IR) = 0
ROT, Utk K C 6R ICRETS. W EORFBEK v T oW LEREHESE
FLi2) DuW) < +00 L25bDLME HD(W;W) L7<. R\W £
u =0 LB®NT HD(W;8W) C L'(R)nC(R) L%x 5. HDW;dW) I
D(u,v; W) := [, du A xdv ZNTEL § D e L~V hZERTAR—-T <8k

(2) B(z,w; W) := N(z,w; W) — G(z,w; W)

(N:) A4, G2 Y — o 4%) R BAERCES (I, [4). K Eu=172R £
05ufli’2d ue HD(W;0W) O2t% W(K), £® HD(W;dW) RO

WEK) LT

(3) cap(K) = uE]Vls{K) D(u; W) = . Emlw(x_lk_) D(u; W)

£729, cap(K) = D(ck; W) &£72% cx € W(K) BME—DOEESD. ZhiEHE
& K ORBBEKLIEE. ue HD(W;8W) K# LT 6R K& %8> 1R LO—
HET FUBE *du T, 2TD ve HD(W;0W) iZxt LT

4) D(v,u; W) =/6R'v*du

LRBLOBHDEE, u ik R BERRSME «du XE-OLE S (5] B8). H
2iE, =7 VB B(,a; W) (a € W IHEREREA) ¥ 6R L EMEERE S




B +dB(-,a; W) 285, Ei3Zha8 6R EORMBE L —K+ 5. FMEO HHIE
ROBRBY cx OHBHTERETZEIHS (7, 8] BH):

EE: WLORM AN K OFREE ck LLB4DLETSEHEROMD
2CH%H:h € HD(W;0W); h & 6R LIEEERRSME »du 2 0 28D;
R\ K £t *du=0; K L qe. [Ch=1.

ZORROEEOIEA &L LT, WRBIE hm(K) := [, *dB(-,a; W) L& & cap(K)
COBDOROBHKEBRELNS:

(5) hm(K) £ B(a,a; W)Y2 - cap(K)'/2.

X LEREROERRE ([9) ~DSHB & LT: HD(R) = HBD(R) L .2 /DL
B4 HE, £TOR (€ SR ICX LT cap({¢}) > 0; HB(R) = HBD(R) 726
RAAEERLAREN B T _EENOROEMOER ([6]) HEHIZHED:
HB(R) = HD(R) ¢72 5 LE+HFEREFEIMEMEK L BFRRT L 2DETHS.

£ B xXx &

[1] L. AHLFORS AND L. SARIO: Riemann Surfaces, Princeton Univ. Press,
1960.

[2] C. CONSTANTINESCU UND A. CORNEA: Ideale Rinder Riemannscher Flich-
en, Ergebnisse der Mathematik und ihre Grenzgebiete, Band 32, Springer-
Verlag, 1963.

(3] J. HEINONEN, T. KILPELAINEN, AND O. MARTIO: Nonlinear Potential
Theory of Degenerate Elliptic Equations, Clarendon Press, 1993.

[4] P. LELONG: Fonctions plurisousharmoniques et fonctions analytiques de
variables réelles, Ann. Inst. Fourier (Grenoble), 11(1961), 515-562.

[56] F.-Y. MAEDA: Dirichlet Integrals on Harmonic Spaces, Lecture Notes in
Mathematics 803, Springer-Verlag, 1980.

[ 6] H. MASAOKA: The classes of bounded harmonic functions and hrmonic func-
tions with finite Dirichlet integrals on hyperbolic Riemann surfaces, 2006
FERT v U X Vg RBARBER, THEKXSE, January 11-12, 2007, 72-76.

[ 7] M. NAKAL: Capacitary functions on Royden harmonic boundaries, Preprint.

[ 8] M. Nakar: Eztremal functions for capacities, Preprint.

[9] L. SARIO AND M. NAKAT®: Classification Theory of Riemann Surfaces, Grund-
lehren der mathematischen Wissenschaften in Einzeldarstellungen, Band
164, Springer-Verlag, 1970.



1 3 An estimate of the sum of defects of a holomorphic curve

FH B% (BaIlEXFER)

1. Introduction. (a) Let f = [fi, -, fa+1] be a non-degenerate, transcenden-
tal holomorphic curve from C into P*(C) with a reduced representation

(fi, -, fap1) : C — C™' —{0},

where n is a positive integer. For @ = (ay,- - - ,ans1) € C™' — {0}, let dn(a, f)
be the n—truncated defect of a with respect to f.

Let X be a subset of C"*! — {0} in N-subgeneral position satisfying
9N —n+ 2 < #X, where N is an integer satisfying N > n.

Truncated Defect Relation ([1](N = n), [4](N > n). See [2], [3].)

Zaex‘sn(aaf) < 2N —n+1.

(b) For a non-empty, finite subset S of X, we denote V'(S) =the vector space
spanned by elements of S and d(S) = dim V(S). Let

O={SCX|0<#S<N+1}.

Then, #{d(S)/#S | S € O} < co. We put A = mingeo d(S)/#S.
Proposition 1([5]). Suppose that N > n and that A > (n+1)/(2N —n+1).
When n is even,
Yaexon(a, f) <2N —n+1-1/2n.

2. Lemma and Result.
Lemma 1([3}). VS € O, #S —d(S) < N —n.
Definition 1([6],Definition 5.1) We say that S € O is mazrimal when
#S—d(S)=N—n.
We put
W={r:X—=(0,1]|VS €O, X qges r(a) < d(S)}.
Lemma 2([6], Theorem 4.1). VT € W, 3 4cx T(a)dn(a, f) <n+1.

Lemma 3([7]). There exist a function w : X — (0,1] and a constant h
satisfying

() 0 < hw(a) <1 (a € X); (b) Y gex(l —hw(a)) =2N —n+1~h(n+1);
(¢) N\n<h< (2N -n+1)/(n+1); (d) we W.




Lemma 4([6], (6.2)). L qex(1 - hw(a))(1 - éa(a, f))
Hh{n+1-3gex w(a)a(a, f)} = 2N —n+1- Y g5 nla, f).
From now on throughout this abstract, we suppose that
A< (n+1)/(2N —=n+1).

Lemma 5([7]). There exists a set T € O satisfying the followings:
(1) d(T) < (n+1)/2, #T < (2N —n+1)/2;
(ii) d(T)/#T < (n+1-4d(T))/2N —n+1— #T);
(iii) VS € O such that T G S and d(T) < d(S),
(n+1-d(T))/(2N —n+1—#T) < (d(S) - d(T))/(#S - #T). (1)

Weput Or={S€0O|TGS, d(T)<d(S)}

Definition 2([6], Definition 5.2).

(i) X is of type I if the equality does not hold for any S € Or in (1).
(if) X is of type II if the equality holds for some S €