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N- Fractional Calculus of Some Composite Functions

Katsuyuki Nishimoto Descartes Press Co.
Abstract
In this article N- fractional calculus of composite functions
(z- )" -0" ((z-b)f -c=0)
and
log((z-b)" -c) ((z-b) ¢ =0,1)

are discussed.

Theorem 1. We have
(1) (((z=-B)F-0)"), =™ (z-b)*""

x”[—ah,l“(ﬂk—aﬁw)[ c )' (Ir(ﬁk—aﬁ+n<m> -

& k! T(Bk-ap \(z-b) (B k- aB)

and i .

(ii) (((z—b)ﬁ—c)“ )m=("1)m(2"b)aﬁ_m Zo [-al, [ﬁkk!—aﬁ]m((z_cb)ﬂ> (2)
(m€E€Zy),

where le/(z - b)pl< 1,

and

[Al, =AA +1)--(A+k=-1)=T(A +k)/T'(A) with [A],=1,
( Notation of Pochhammer ).
Theorem 2. We have

(i) (log((z-b)’ -¢)), == B(z~b)" T'(y)

o« TLPBk+y) ( c )k( T(Bk+y) -
*& Tirpe+nl-57) * " | Trge | )"3)
and
(ii) (log ((z-b)" ~¢)),, =(-1)""'B(z-b) " [(m)
> I‘(ﬂk+m)( c \' .
* & T(mT(Bk+1) (z—b)”) (m€Z), (4)

where
(z-b) -c=0,1 and |cl(z-b)?I<1.
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2
N_Fractional Calculus of Some Products which
Contain Some Logarithmic Functions

Katsuyuki Nishimoto Descartes Press

Abstract
In a previous paper of the author, the N- fractional calculus of products of power

functions ;
((z-0)* (z- o), . ((z- o) -(z-c)), , and (z-0)™"),

where z-c=0and a,B,y €Z;,

are discussed.
In this article, N- fractional calculus of some products which contain some

logarithmic functions are discussed.

That is,
((z= 0" (log(z=c))_p),
and
((log(z=c))_, (log(z=¢c))_p),

where z-c=0,1 and a, B,y &Z;.

are discussed for example.
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FE. {Satees 2C DHEETE, ie, S FENIZD ST
CDIHBELT, UpesSe=C. TOEX, S:cC HWIRERT
D AIHTAEYSEESELE, 2 & T() BAL S;( =0,1,---,9)
ICA S TORNEZITNS. 72720, Sy =C\ (UL,S)).

FEC. ¢ 136 UEDEHELT, S, BTXT2HEELT 5.
A UTEEERUNDOEED | REBD 3@ ELOEY HE =
b0 0, {S, -, S, WEEEB YT 5 —FEE b

SEE. WIS A= {S,,-.S,) BEoflE, FRUIHLEDE
X AN 2MEUTOEEER T LRER T AFEETIUL, FEHE
M f #@#MICE-Tg=T(f) ETAT&ICLD, Ik ANVEER
BICd 2 —EMEFLELI ENg05E. TEbL, BERHR
THRW1IREROED 2 aN3 s UEEONIFET A DFEEH
HICHT 3 —FEWE L OLDOMLELXUTHS.

T3, EECTEME ¢>6 2EE8EN? ZOHBETHERL
Dg>30WMEBETHS. JITIIOMBEEDLLPLILT, 272
D1EERE2DOD2EEENCIBEEERS.

T g=4&,L, 5,5 3248846, S35 31 8%8E6E75.
CDEE, AICHUTEERBRUNDEED 1 IREHNIMELI LD
Ehsxa% b0 oid, AREEBEEBEICHT A —EHE%E .



On a defect relation for holomorphic curves (II)

FEH %% (BHNLEXKFER)

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

(fi " fapr) + C — cHt - {0},
where n is a positive integer. For a = (a1, -, ap41) € C"*! - {0}, we put

(a,f(z)) = alfl(z) + -+ an+1fn+1(z), (a,f) = a1f1 + -+ an+1fn+1'

Let t > 0. When (a, f) has at least one zero in |z| > t, we say that a has
multiplicity m(t) if all the zeros of the equation (a, f(z)) = 0 in |z] > t have
multiplicity at least m(t), while at least one zero in |z| > t has multiplicity m(t).
When (a, f) has no zero in |2| > t, we set m(t) = oo.

For any positive integer k, we put

k

uk(a, f3t) :1—m'

Then, u(a, f;t) is increasing with respect to t; 0 < pk(a, f;t) < &la, f) <1
and pk(a, f;t) = 1if and only if m(t) = co. a is Picard-exceptional for f if and
only if there exists a number t such that u(a, f;t) = 1.

Let X be a subset of C™*! — {0} in N-subgeneral position satisfying
#X > 2N —n+ 2, where N > n.

Defect Relation (see {1, Theorem 3.3.15]). For any a,,---,a, € X, we
have the following inequality:

q
Zun(ajvf§t) <2N-n+1.
i=1
We are interested in the holomorphic curve f extremal for the defect relation.
(b) Let C(z) be the field of rational functions and we put
n+1
V={(cr, +,cnt1) | Z cifi=0,¢ € C(2)}.
J=1

V is a vector space over C(z). We put d, =dimV. Then, 0 < d, <n -1,



For a non-empty finite subset P of X, we denote
V(P)=the vector space generated by elements of P;
d(P) = dim V(P).

2. Result. We put
M(t)={a € X | un(a, f;t) >0} and M,(t) ={a € X | pa(a, f;t) = 1}.
Proposition. (a) #M}(t) < N +1+ (N —n)/(n—dp) ([2]).
(b) #MF(t) < (n+1)(2N —n+1).
(c) If d(ML(t)) > n+1, then, M} (t) C M}(2).

Let £ be a positive integer.
Theorem. Suppose that N > n > 2. If for some ¢

Y wa(a, fit) =2N —n+1,
acMi(t)

then, we have the followings:
(a) For any a € X — M1(t), é(a, f) =0.

(b) (i) dy=n—1and #M\(t) =2N —n+ 1l or
(i) d(ML(t)) < (n+1)/2 and #ML(t) < (2N —n+1)/2.

(c) When n =2¢, #Ml(t)> (2N —n+1)/(n+1).
(d) When n = 2 — 1, either (I) #M}(t) > 2N —n+1)/(n+1) or

(II) #M}(t) is divisible by N — ¢+ 1 and for p = #M}(t)/(N — £+ 1)

p
Mi@t)y=UP, #Pj=N-f£+1, d(P)=¢
j=1
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A Valiron-Mokhon’ko type result for an entire function of small
growth and its applications

Rl st (HERIEKRE)
BIR BB

CORRTHBTHHEBE, FICHOSRVWRVEATLEH LAFEE R DL
T5. Rw)2FBERLLT, TORBEILTSH. TDLE, Nevanlinna
DFHERRBIC DN T

(1) T(r,R(J)) = dT(r, [) + O(1)

ME DD, REEIZIE, R%Z - L w OBFBEH R(z,w), ZDw IZDNWTDR
Bdeg, REAELTH T(r,R(2,[)) = dT(r,[) + O(logr) B HLD. Z
@ Valiron-Mokhon’ko @D ZEH [10], [7] £ MEE L% Nevanlinna Ot BRI
DWTOMBERIERFLE LTS AR - HBARAREEMHFRSIBRICE
KORBETIHAINTER. HlZIE, Laine 8] &, BEORFHDO—DII,
Nevanlinna BHRFEORAXEZ2S T RVWE WIS BEEYEH . T OMEIRR,
WAFRAREOMOBVWERAR D, RIEFEELZLEL T HEBAEADR
DiIRWDMBIZIZEETH 5. Nevanlinna Big2ER LECEMARTIE R <
AR R BV TERLVWEE Valiron-Mokhon’ko D EEMNED L 5
RIETHROEDOPIFBICER LR IR RVWEIEEEZI OGNS, FIZ,
(A) T()IZHRT 2 “E5" BRLT S LI, (B) TERAMXREIZER DR
T eMTEZD) DPEETHS. HIZXIXATEIHTIL Nevanlinna A FRIEFHE
BB T, 5(r, f) % Tsuji FAAEBRBIT(r, f) [9], DWW TIE (A) DSERIZLD [5, p.50]
P, T(r, /) 2EHETIBEAL2ABBICHRBLEZ DD O>VWTHIFTERX L »1&
5Nz [6].

CCTH, RORODYICHRKEDO NS WEBHEEB F L LEBEEER
3. fIIBEBE L, FRROERKOZRME2®IETERET S

(2) log M(r, F) = K(logm)?(1 + o(1)),

CZTC,K>0,p>1TH5.
Theorem 1. FHMEBEY FIX (2) 2@ TL7 5. ROFADHD LD.

(3) log M(r, F(f)) = K (log M(r, f))(1 + o(1)).



EZONABELLT, 2 (2 2WE-THEARBUICEEMA SN D P,
(3) 12BN log M(r, [) & T(r, [) CBERA 5NZHES B, 12 & ORI
% 503, Theorem 1 DFEBAD —F i Clunie [3) DFHERDFHATH 5.

(2) 219 FOBE LT ¢ ERHBRAOEDLH B (2] WAD—DLLT
Bergweiler-Hayman OFAF (1, p. 57) &7 T8I - ZA A RAOBKBAR 2
Frd3L%E, Theorem 1 D (3) 2L > T Schroder AR f(sz) = F(f(z))
DR [(z) ICBLTIX, EBD « € CIIX LT a & Valiron DFRIMEIZ R 572
wWZehBohd. ZDI L, Eremenko-Sodin [4) DRI F M LELDF
HEEELTVWABARBEACHRINZZ L ERLTWS. GEBRICIZE 2
EAERICMREOEBZFLEODOZANS.
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BRI DB R BRI FF AT 1T

b =8 (RIX - BEHR)
M@ B (KEIX)

M % dR3E (d 2 2) EEKE C°Riemann £k L L, 5EATHHETEATLRVET S,
M EO Kato RO —AX % Radon FIED2EE K(M) LY. M _LoOBE A KRR
KX e K(M)ThD. pu=(du/dNA+p, & p € K(M) D XN HEXEHEEIIT (dpe/d))A
ENKERESY py ~D5MEE L, supp(|uls) & p DRFRE EFES. pe K(M) &HT
v 3w AZEE Schrodinger fEAI#E —A + 1 (A FX M £ Laplace-Beltrami {EH#)
DED DTG H, 12 & 5 Brelot MFZEM (M, H,) IRV T, M EEENIC +o00
T2V (—o0, +oo] Il F Yol B v T, & H, ERIEAHURV L oV Lu 2 f &2
BZLTOfe C(OM) LYV LTV EOBERHE f @ H, Dirichlet fi# (H,)] < u
MR ENEWuE M L0y BRI L RS KOBREBETS.

EE: ue CIM)DBM EpBRNEMDAHODETIEST, BEBOEKXKT,
MLt

(1) (—A+pu)uz0
LEBE, L, 2TD o € CO(M)FIZHLT

@) - /M u(z)Ap(z)dA(z) + /Mu(m)cp(w)d#(w) >0
LB ETHD.

Fftue C(M)IZREBRNERTH D Z LIZAMLTVDH, 570 5 < TUSH LR
INTHHRERATHD. D (1) #Ex DU LEwe L (M, )+ |p]) RRFIXROK
BRETHD. b LuM M EuEHRHFI2 S R-M. Hervé ([1]) D F. Riesz DEHZFEX
() IR IED . M u S M \ supp(|ps|) EAREBRET T 78 T supp(|us!)
DERTHFEDO & & (1) PR LT wiI M L ERMBEKE 25, o THIZ
A HExhERE 2 D M Eu BAEMBHTHERT (1) 2o, wid M Ep 8
WAL s, ZHIT MR KLERLE S —BDOEHEED u D supp(|us|) P
R TOEFET O MIZ IR A fTE D FRMTE LR b (1) BR).

M EIEGE p ERTBEERFEELLRVEE (L, FETDHLE e KM) XM
E elliptic (X I, nonelliptic) £ WV EDREE K (M), Kae(M)) ETET. M
E&yeMizxtL

(A +p)g.(-,y) =94, (Dirac delta)



L7 B R TR R B g, (-, y) & v \CH%E RO 1 Green BI$K &P TY, 1 Green [
A M EICIEET D & & u % M L hyperbolic L EWVEDREE K, (M) LFET.
Kiu(M) C Kpe(M) TH Y, Ky(M) := Kpe \ Ki(M) D% ptE M E parabolic & &
) ROEIREAEY SLO.

K(M) = Ke(M) + Kpe(M) = K (M) + K, (M) + Ky(M).
TREIZOVWTRO 2RSS LR THOSHE LTHLNS.

MAREME., p€K.(M)TusveKM)MO2pZrvidbr e Ki(M).
(L. Myrberg [3], A. Lahtinen {2], [5] Z#)

BT, p € Kue(M)\ {0} DEEEBDNEHc € (0,1) ISR Lcp €
Ku(M). ([5] &)

& B X ®

[1] R.-M. HERVE: Recherches aviomaliques sur la théorie des fonclions surhar-
moniques ¢l du polenticl, Ann. Inst. Fourier, 12(1962), 115-571.

[2] A. LAHTINEN: On the solution of Au = Pu for acceplable densities on open
Riemann surfaces, Ann. Acad. Sci. Fenn., 515(1972), 1-38.

[3] L. MYRBERG: Uber dic Evistenz der Greenschen Funktion der Gleichung
Au = o( P)u auf Riemannschen Flichen, Ann. Acad. Sci. Fenn., 170(1954),
1-8.

[1] M. NaKAL: Continuity of solutions of Schrodinger equations, Math. Proc.
Camb. Phil. Soc., 110(1991), 581-597.

[5] M. NAKAI AND T. TADA: Growth and contraction invariance of hyperbolic-
ity, Preprint.
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The Composition Operators
with Closed Range on BMOA

kB H&E (NERERKE)

ZEM B i
I f lls= fgg(l —zP)|f'(2) < +o0

igt-4 D L0 AL T5. Bix, 7o vy REREEND. dA(2)
X D £ normalized area measure &3 5.
a>-1ICHLT, WEMET 4 Y7 VER Dy i3

[ (=217 ()Pl + DdA(2) < Hoo

7= D LOTEABAEEL TS a=102p=2D¢%E, D} = H?
W, N—F 4 — TR D, a=20Dp=20D¢ & DI=L12{F ~NT <
VERIIRD.

—f%iz X & SFynZEfE L, T % linear operator from X into X
4B FoLx, Tt k%&#7-77 51, bounded below on X & T
na:||Tf||>C| f| forall fe X and positive constants C > 0.

D L OIS g Io LT, BRIEAEC, 1E, Cof = fop LEHS
n5. ZOWETHE, ZOAHKERFEN VD BMOA LT bounded below
ICRDBONCETAHELL, UTORRBELONL

ﬁbﬁ% 1. Suppose ¢ is a univalent self-map of the open unit
disk D. Suppose that sup,cp |¢'(2)| < +o00. If C, : BMOA - BMOA
is bounded below, then C, : H? — H? is bounded below.

EHE 2. IfC,: H? - H? is bounded below, then C, : BMOA
— BMOA is bounded below.

% 3. Suppose ¢ is a univalent self-map of the open unit disk
D. Suppose that sup,cp |¢'(2)] < +0o0. Then the following statements
are equivalent :
(1) C,: BMOA — BMOA is bounded below.
(2) C,: B — Bis bounded below.
(3) C,: H* = H? is bounded below.



(4) C,: L2 — L% is bounded below.

References
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BPE Bergman ZMIC&E TS Toeplitz EARD IV /INT ME

Sk &0H (B - HITHE)
PR B (KERAA - )
WL N (BEELK - 3F)

n + 1 XJG Euclid ZR D 32/
H=1{(z,t)€ R"x R; t >0}

LD o XIEHRERAF 5
(o) . 2 A\
L@ = = + (=)
D p FUEZLBEE U BBYE Bergman ZRTHS., 7KL, 0<a <1,
1<p<oo t¥3 L@ OEEXRE W OFEL b2 DL S Huygens property
226 b2 A% Banach Zic 3 Z Ldsbh D, & 512 Hilbert 22 b2 OHEAEM R,
I
Ra(z,t,y,8) = —20,W(z — y,t + 5)

THEZONDE, IThMEDBBIERFEIZ L2 26 b2 ~DEXHETHE25, p>1
251, P 5 b, ~NOBREAFETLH S, Th6DEERPS, p> 1 %6l
(B2) = b (1/p+1/g=1) BE U (L) = B/R, (Bo/R)* = b, b5bH3. T B
& By 138 Bloch Z2fE & U little Bloch 22 TH 5 ([1]).

X T, H EoJER Radon HIE p X3 2 Toeplitz fEARZU T CTE&ET S :

(T,u)(z,1) = / Ra(2,t,, 5)u(y, $)dp(y, 5).
COERAEOHEZRARL - DICROBKZEZ 3 ¢
i) = CTEIUQW (a,1)
i (z,t) = t‘z””‘i*”/Ra(y,s,z.t)2du(y,8)

ZIZT, T IRER, QW (z,t) 13 o-B Carleson box ((z,t) BEHEDOHLT, &
t, BWEDS t1/22 DEAE)TH B, 4\ (z,t) 2 H EOHEREBD L % y % r-Carleson
BUEE &5

WMEE-LII 2] DOFT, 1<p<g<ooDEE udit=(1/p+1-1/g)-Carleson
HETHERS, Ty=T,pe b - bLIZERTHDILEZRLY (uICNTBET



DEREEBTIDLEGRY LD, i (c,t) DERIEL VRAMICES), 7, g=00 D
B b DRODIC By/R 2 EZNERBRARRRVEY 2. %8, D Toeplitz
ERZEOHRIE IR ARLEDAR (7272 LS LIRS W)

Lupg: bh — LI(H, p)

DHFRHE Nl Lo < Cllullee LHRCEFRL TV B,
T, SRIOBMEDERERIE Typy & tupg PV A7 MELOVTTH B,
EFB 1. 1<p<g< !:L'r=1+%—% £¥5, H FDIEA Radon HIE 4

BHBEE B> 0ITHLT [(1+t+ |z]) Pdu(z,t) < oo ZRET S, ZDL I
TiRAETH S :

(1) Toeplitz MR T, : ) — b 132287 MEMFETH S, (HEL g=00

a

DEERT,,0: b — Bs/R).

(2) lim(z )0 S (2,) = 0.

(3) limyz )0 i (. t) = 0.
IZToold HD -Hav,3y MUcNT 2R TH 5.

EE2 1<p<g<oo ML To=gq/p £T5. AREEDIAR1,,, IV
Y b THBREDDHIFMI im ) a5 (x,1) =0 TH 3,

p=1DLEFav 7 MEXD LB a7 MR T, &1y, IKHRE
i, EBE 1 LEFR 2 oREMEIZEDE R D V2. KEHY Banach ZERITIZ 3 %
Jr¥EE kv Ry FEIR—-BT B,

2 P

[1] M. Nishio, K. Shimomura and N. Suzuki, c-parabolic Bergman spaces, Osaka
J. Math., 42 (2005), 133-162.

[2] M. Nishio, N. Suzuki and M. Yamada, Toeplitz operators and Carleson mea-
sures on parabolic Bergman spaces, preprint.
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Jump Theorem for Harmonic Functions
and Discontinuity of Static Magnetic Fields

i #se

RS OAE = w52 bN-EEREL VAU DEEBIT T o TRERMELH
FTAZLIEBLT, FMBKOEETRE AV TR L ERHRD Z L 2T
TORREROBHTH S,

DCCR™ (=L, m >3) % C* %GO/ /2ffdhiE & CHEN-EEET
5. fEDE»iz, DY=D, D" =R™"\D L@ . L 0@\ F2—THFEV %
Y, Dy=DtUV, D,=D"UV LR, Zokx, RO[MEKIZAT D%
EEBDBEITE (FIXE, 1| 0FEIELBR)

S81. h%xV CORMBKETS ZoLE, KEBETD (1=1,2) TD
FFNBIXL h, M- —HFET D

(1) ]l.g - ’Ll =1L in V,
@) ha(z) =0/|lz])  at z=oo.

ZOREDFRICRITS N (1 =1,2) ORMFIRTOWEDN D, KOEEVHDL
ns:

FB 1. w=adr+fBdy+ydz %V TOHFEM1-BX T2 2oL, Kk
W=t D, (i=1,2) TOHREM1-FR Q, B —MEFETS :

M % -MY=w in V,
(2)  Q(z)=0(1/|zl) atz=oco.

L%, RM=R3 £33. JdS, = (f1, fo, fs)dS: # L LD Cv REERK & T
3. JdS, T R\ T MBS % B, 24U 5 (B 3). &8 D* TEhEh
B;=B% LBL. lEi & 08 z TORMAMERN7 P& n, £LT, T ET

ng X J(x) = (91,92, 93), o) = gidr + gody + g3dz

Y2258, 0,13 LOMALI-FERTHY, BF B~ & FTHERICERTE
T, @ TR TROREREL R

Bj(r) - Bj (z) = (91(z), 92(x), g3(z)),  z€ L.



ZOERDOTFT, %7, Cauchy-Kowalevsky DEBE* VT, o; # & OV
Fa—T7HEV TORM 1-FBR 6, = idz + Gody + Gadz ICERT 5. KiZ, E
B 1 2b, RKEBET DUV TORMI-BRX Gt BEn S !

(1) ¢g*—-G =0, inV,
(2) G-(x) = O(/llel)  at z=oo.
&I,
G*(z) = GFdr + G¥dy + G¥dz, (3,y,2) e DYuV
ERLLERVBBOLND
%1 # D* I8\, BY = (Gf,G1,G5) TH 3.

4, 72°(D) %, SEEAES D- TOC* B 1- BRORKLTS. v (£0)
% D- OFt#E T3, ZoLE BIEER

Ly:we ZF(D~) — /wGlR
Y

g R 2 D D, Weyl ERIMERIZE > T, K&+ D- TO C¥
#H2EX o, (£0) BFEETS

/(4):(0),*(77)[)—, Ywe Z2(D-).
.,

D (=DUD) BWT o, =adyAdz + fdz Adz +yde Ady EBLS. ZDLE,
F1ERUFEICEoTRERS

% 2. (cf. T.Harada [3] ) JdS;:= (&, 8,7)|x X nz) dS; 12 L EOEEHK TH >
T, ROFHEEEELS

B e 0 in DY,
T (a,3,v) in D~

RS TERRLS & RS, JOFERIT, NETEREREOFE (of. [2) LRE
ANT, R O D O— RIS 5 Green B3 (BHOFEHRT v L)
XIS LT, D O—SIZE BT 5 3HEO Green X7 MNRT ¥ L ELE
HREMBME (BBOTH~I MRT v )L) OFEERLTRTILOTH D,

Xk

[1] S.Axer, P.Bourdan and W.Ramey, Harmonic Function Theory, Graduate
Texts in Math., Springer, 2001.

(2] U.Cegrell and H. Yamaguchi, Construction of equilibrium magnetic vector
potentials, Potential Analysis 15 (2001), 302-331.

(3] T.Harada, MEHLBBOIE, % RETREB AL % MRE
WAWIXE 20064,
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Z20¥1—7Yy REHNoBESREHRICET S caloric morphism

THBsE
P YN S

R" (n22) i, Z20ERMLE-RER (EL L BREMTIEIRET )

’y(:c,y) = Z Yi;j TiYj n(z,y) = Z Ni; TiY;j
ij=1 ij=1
TEHREE AN, Z0oD¥ 21—V v FZERH
M = {z € R*;y(z,z) >0}, N ={z € R"n(z,z)> 0}
%25, M, N £TiZ (z), = \/(z,2), (z)n = V/n(z,2) BENEFNERD 6D
MERYT. 2ITp (j=1,2) 2EM I; C (0,00) LOLME C= &MBL LT, M,

N zhFng) —< Vit (22Tl ZoiHRT BiRAhEE LIES)

n
Z Pl "/tjdxidm], Z hl]dI’Lde Z /72(

Zgud:c dz; =
1,j=1 %,7=1

i,j=1

n)Mijdz;dz;

ig=1
EANTHEY -2 SRb L T2, 5’ g, h IZIYT % gradient % V,, V, T, Laplacian
% A, Ay TEZNERET.

D% RxMBOFRE L, f(t,2) = (folt, 2), filt,T),..., falt,2)) % DB S RXN
~AD C® RER, ¢ # D LOIEE C° HBEKET 2. f(D) LTHE A BT 3805

BX 5
Hhu:=5—:—Ahu=0
2R THEBEOBEE u(r,y) KR LT, olt,z)(uo f)(t,z) »5 D ETEE g 12BIT 2Bk

HER 5
u
HgUZ=—8?'~AgU=O



%Wi7- 7B, (f,p) % caloric morphism & I#.5,
(f,¢) S caloric morphism TH 5 Z &k, XD (1) - (4) RAMETH 3 ([1]).

(1) HQLP = 07

@) Hyf = 29(%ylog 0, o) ~ [(Bww) o N2, i=1....0m
(3) vng =0,

@ oV feVofs) = (09 0 )T, ij=1,m

Z OFETIE, (2], [3] PHROILE, MLER f 43
ft,x) = (fo(t), At)z)

Xix
f(t,.’l,‘) = (fO(t)a (1‘>;2A(t)$)

(A(t) € GL(n,R)) D% L7 caloric morphism (f, ) D% BAEMICIRE T 5 [l
T ARRERET 5.

REFERENCES

[1] M. Nishio and K. Shimoinura, A characterization of caloric morphisms between manifolds, Ann.
Acad. Sci. Fenn. Math. 28 (2003), 111 - 122.

[2] K. Shimomura, Caloric morphisms with respect to radial metrics on R™ \ {0}, Math. J. Ibaraki
Univ. 35 (2003), 35 - 53.

[3] K. Shimomura, Caloric morphisms with respect to radial metrics on semi-euclidean spaces,
Math. J. Ibaraki Univ. 37 (2005), 81 — 103.
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Sobolev embeddings for variable exponent Riesz
potentials on metric spaces

TH R KETIEKRFE
AHE FEIL EBXRF - RERER
THE  EBKRERER - HEFEHRER/

X % BERZER, u % X LORVARE LT 5. EEDOMEKB = B(z,r) & B' =
B(z',r") (z' € B,0< " S7)IZ® LT, 0 < pu(B) <oo>

HB) 5 (r’)’
T/ >0l =
wB) = " \r
ERBEBC>0L s I BHFEETILRET 3.
ARMALES G LoEHRBE p(): G — (1,00) IZXHLT,

/ i) 2(v)
G

== du(y) < oo (3A>0)
Li2d G LOFRIMYK f b2 5BEEMY [FOG) LL, D/ Vb%

)
f(y)

A

ply)

I fllpey = 1 fllpe),¢ = inf {A >0: [3

du(y) < 1}

TEH S ([7, Kovacik-Rékosnik]). 12, p(z) = po (—F) D& &, [PO(G) =
>(G).
G LORPaESMEk f o LT, BKEK M 2RTEDS:

M (z) ) |f (y)|dp(y)-

a1
N r>IO) p,(B(:L‘,'r)) ~/;(T:'
ABE T p() 13,
) — ay log(log(1/|z — y|)) a2
®1) Ip(=) — PO < =0 /e —an T lea(/jz = 4])
(z€G,yeG, |z—yl <1/4)

E’ﬁfl—;‘&?—é (a1 > 0,02 > 0)

BE 1. p()1E, 1 < infzeep(z) < supgeep(z) < 00 32 (pl) 2T LT 5.
a>0D¢&Ea>a, =00t & a=0LL7T, A(z) =as/p(z)? LB. ZD
L&, | fllsy <1258,

[ (M5 108(M (@) + ) A9 duta) < ©

a; =00 & %, FH 113, Harjulehto-Hast6-Pere (6] G L. X =R" (s =n)
DL & D [4, Theorem 2.4], Diening 2] DFEREXEA TS, FARBROBEITIL,



ELRB%MUEDITT, FEOKRE%%B5 (Cruz-Uribe, Fiorenza and Neugebauer
1D
CGEoBE fiztdTda (0<a<s) KDY —ARTV ¥V
|z — yI*f(¥)
Ua = [ ————F——=d
10 = [ -
EEZD.
1/p!(z) = 1/p(z) — /s
ET 5.

EE 2. p() 1, 1 < infaeep(e) < sup,eqp(z) < s/a 2 (pl) BT ET 2.
4 >0DEEa>a;, a=00,Xxa=0¢L7T, Az)=as/p(z)? LB 2D
EE, | flloy £1 261,

[ Vs @) tog(Uas (@) + )4y dutr) < ©

ZOE®EIL, X =R" (s =n) D& XD [4, Theorem 3.4], Diening (3] DER%E
BATND.
ABEDRERIT (5] ICLD.

SE 3k

[1] D. Cruz-Uribe, A. Fiorenza and C. J. Neugebauer, The maximal function on
variable L? spaces, Ann. Acad. Sci. Fenn. Math. 28 (2003), 223-238.

[2] L. Diening, Maximal functions on generalized L*0) spaces, Math. Inequal. Appl.
7(2) (2004), 245-253.

[3] L. Diening, Riesz potentials and Sobolev embeddings on generalized Lebesgue
and Sobolev spaces () and W) Math. Nachr. 263(1) (2004), 31-43.

[4] T. Futamura, Y. Mizuta and T. Shimomura, Sobolev embeddings for Riesz
potential space of variable exponent, to appear in Math. Nachr. 279 (2006).

[5] T. Futamura, Y. Mizuta and T. Shimomura, Sobolev embeddings for Riesz
potential space of variable exponent on metric spaces, Ann. Acad. Sci. Fenn.
Math. 31 (2006), 495-522.

[6] P. Harjulehto, P. Hastd and M. Pere: Variable exponent Lebesgue spaces on
metric spaces: the Hardy-Littlezood maximal operator, Real Anal. Exchange
30 (2004/2005), 87-104.

7] O. Kovaéik and J. Rakosnik, On spaces L?®) and W*#®), Czechoslovak Math.
J. 41 (1991), 592-618.
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Vanishing integrability for Riesz potentials of functions in
generalized Lebesgue spaces

KE ®IL  EBKRY - REBFER
X¥ R RBRFERER - BEFRAM
TH & EBRFRER - BRFHAR

R" LMK p(-) : R” = [1,00) IZH LT,

(y)
/ f—(/\y—)P dy <oo (PA>0)

L7225 R EOFRIBK f 272 5BA%ZEME POR) L L, ED/ VL%
p(v)
I fllp¢y =inf{f\ >0: /n W) dy < 1}

TED S (2, Kovatik-Rékosnik]). $iZ, p(z) = po(—E) D& &, LPO(R") =
L»(R")
a(0<a<n)RDY—ART T ¥

Uaf(@) = [ o=l )y

¥EXB. JIIE, fIIEATRBRKTUf # 00 LIRET D, Cappy RV —RE

- S
KOERZTL<HMONATVS.

FEA feIPRY) (1<p <) bT5. ZDLE, Copo- REVNBNEAE
BEELT, 1/g>1/pp—a/n’2b1<qg <oolZxHLT,

anf(x) - Uaf(:zO)lqndx = Ov V-750 €R" \ E

im ———-=
r—0 |B(1170, T)' B(zo,r)

EE A (CBE LT, Harjulehto-Hastd [3] i3, sk p(-) 28
(pl) 1 < infzern P(2) < SUP,cRrn P(Z) < 00
C
(p2) |p(z) —p(¥)| < m (Jz -yl < 1/e)
Tl E, ROEBLHHL-

ZE B (Harjulehto-Histo [3]). f € LPORM) & 5. ZDL &, Cip)-BFENE
DRE EBFEL, 1/g(z) > 1/p(z) - 1/n725 1 < q(z) <00 iZHLT,

im ——- U — U, f(20)|®@dz =0, Yzo € R*\ E
r—0 ]B(xO)T)l B(zor) | lf(l') lf(lo)l T Zo \




KRR TIE, EEBOIEEITY. Z0OHIZ, p() i,

alog(log(1/|x — y|)) b
log(1/|z — yl) log(1/|z - y|)

EW-TLT5 (a>0,0>0).

(P3) |p(z) —p(y)| <

1 _ 1 _«

p(z) plz) n
B a>0DLEa>a, a=0DEEFTa=04&LT, Ax) =an(z)/p(z)? &
B t>0,ze RPIIZRLT,

(t) = &(t, ) = {t(log(e +1)4@}®

15,

FEE. p() %, supegsp(z) < nfa 2 (p3) Rl TLT5. ZDL%, fe
LPO(R™) 72 b,

1

: - _ — v n
58 5o Jo, U@ = af(@))dz =0, Yoo € R\ (ByU )

‘—»bv
N e (e

]

E, {z € R": U,f(z) = oo},
E, = {m € R" : limsup r"”(")’“(log(l/r))““/ f(y)P®dy > O}
B(z,r)

r—0+

Z DEHEIL, Harjulehto-Histd [3, Theorem 4.12], Z#f - /KM - T#f [1, Theorem
4.5| DFEREZ ATV S,

2% 30k

[1] T. Futamwa, Y. Mizuta and T. Shimomura, Sobolev embeddings for Riesz
potential spaces of variable exponent, Math. Nachr. 279 (2006).

[2] O. Kovacik and J. Rakosnik, On spaces LP(®) and W*#(®), Czechoslovak Math.
J. 41 (1991), 592-618.

[3] P. Harjulehto and P. Hastd, Lebesgue points in variable exponent spaces, Ann.
Acad. Sci. Fenn. Math. 29 (2004), 295-306.
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ZHADH LB OMARMEE
THS B

BRZEM X ToRIEN»SE 2 a1l +2. #HHETH X OB%LS D »
(ERD OX)-th&ix, DADEEDa Ly MES KIZHL, #£8 KxnD
WAy MNeZ b THD. 2L, Kx KD X B3 ERMEE &
T EREM X OMES D 2 X LBV THUOARMMERE Lo LY, &f
lp:A— X 584%, @la IERI, 00D cD = @A)cDj 2H1=FTZETHS.
212U, AcCHREMMERZEYT. KOGEIRESICHEI D LS.

@8 1 ({1, Proposition 1]). Stein ZZf] X DEZE D 6(X)-MBIE DIz X 280
THRVAKRMIEE % ¢ .

% 2 ([1, Corollary 2]). C" DEEDHBERMMES D 12 C* 2BV THL ARY
HIE L.

% 3 ((1, Corollary 4)). C" DFEE D A C* 2B W THRVARAMTT 2 b T,
C"HOEBEOBREMR LI L, MBS DN LIZE#ETHD.

B, HEEMX, RMFcOX) XL, Fluyh—BERTHEILI R XD
G ULKDOEN % B(F), 16 x TRBIEESRTHAL I xe X &0
EEX EF) L L&, G LITHIEL, KOOSO RERDD.

TEH 4 (Fuks [7, pp. 15-19], Tsuji {12], Abe-Tabata [4]). Stein £4E{K X OBRES
DiZ20T, KO3 &R TS 5.

() DIFOX)-FMTH5.

2 RF cOX)BFELT, D=B(&F).

(3) B F cOX)BHFEELT, D=EF).

I 5 (Abe-Furushima-Tsuji (3]). X ##E LKL TE. FEO FcOoX) KK
#L, B(F) & E(F)IT XT8N THAKRBET 2 0.

HFZEM X OlkE D P FEE 0(X)-theid, DADCEEDa L /37 MER K
(CRL, KB KxNDBaL 3y Ml L ThD. 12120, Ry i3, D fe 0(X)
WXL fe fI)EHATRxe X 2FEDEETHY, ZHIZKD XIZRBITD
REENE L L5,

EIE 6 (1, Theorem 5)). Stein LAk X DBIFE D WEMZEHHH A £(X)-
72261, DX X 2BV TV ABBPETT R .

% 7 ({1, Corollary 6]). C" OBHILE D NHEMEFEASHRMA 6, DIZC*icH
WTRWARBETTE B .

KOBEHHEE Dy 1L CP BV THBMNTH .

mi={zw)eC?*|1<|zl< M, w| <1}\§,

EL, M>1, S:= {J {(ew)eC?l(1-t)2*-2tz+w=0}.
te(0,1]

*T 862-0976 JEAMALGLF 4-24-1 REAKNFEFIBRUFER



@ 8 ((1, Proposition 8)). fEED M > 1iZxf L, EEREL Dy 1L C2 120 Tk
WERAEEE b .

Mﬁmo&lmﬁ,+%k%b%4tﬁLDM@¥EﬁT&D,DMﬁﬁﬁﬁ@
HIE Dy BEARM TRV & 2EHA L. Duval (6] b BESH»SHFBRNLTH
0, BOBERNTRNWC OREADHLEX. WwxIZ, KROEBRLZES.

FHE 9 (1, Theorem7]). n22 D& &, R2OMIIMY =72\, ThbhL, ¢
EBOWTHVGHROEEZ LD, 2 OoZEROL TR VBHESMHTFETS.

D& D" %2DcD* 725 C"®Stein A% S &35 & &, Bremermann [5] 1%, D
B OD*)-M7e b, C"HOEBEOERERLICHL, DNLIID* NLIZEALT
FERV—MICHEER THD I L EEHL, COBEOWIIE LA b v R
Z#RHLZ. EE9 L%3 LY, Bremermann [5) DRI (Ohsawa (11, p. 81))
i3, D*=C" (n22) OHETTIEENTHD. 7238, Joita[8] b = DEIEE
IR HEBIEE T

SE XM

[1) M. Abe, Polynomial convexity and strong disk property, ]. Math. Anal. Appl.
321 (2006), 32-36.

(2] Pipak, HEEALMEEF L OERICOVT, EHUELSEHEEGR~—
I F—FiEE, BIR, 200687 H308~8H 28, pp.15-19.

[3] M.Abe, M. Furushima and M. Tsuji, Equicontinuity domains and disk prop-
erty, Complex Variables Theory Appl. 39 (1999), 19-25.

[4] M. Abe and S. Tabata, Montel domains and equicontinuity domains, Math.
J. Toyama Univ 26 (2003), 25-34.

(5] H.]J. Bremermann, Die Charakterisierung Rungescher Gebiete durch pluri-
subharmonische Funktionen, Math. Ann. 136 (1958), 173-186.

[6] ]. Duval, Convexité rationelle des surfaces lagrangiennes, Invent. Math. 104
(1991), 581-599.

[7] B.A.Fuks, Special chapters in the theory of analytic functions of several com-
plex variables, Translations of Mathematical Monographs vol. 14, Amer.
Math. Soc., Providence, 1965, Translated by A. Jeffrey and N. Mugibayashi.

(8] C.Joita, Ona problem of Bremermann concerning Runge domains, preprint,
arXiv:math.CV/0504243, 2005.

[9] T.Nishino, Un exemple concernant la convexité par rapport aux polynémes,
J. Math. Kyoto Univ. 6 (1966), 85-90.

(10) FEFFH, HBETHEORTHINSHEALKTILLG, BARFS
2003 FEELEEAROBRERT 7 A NT 7 b, RERRKFRFREERFE
BFZef, 20034 3 A 23 ~26 B, pp.67-68.

[11] T.Ohsawa, Analysis of several complex variables, Translations of Mathemat-
ical Monographs, vol. 211, Amer. Math. Soc., Providence, 2002, Translated
by S. G. Nakamura.

(12] M. Tsuji, Equicontinuity domains and Runge domains, Proceedings of the
Ninth International Colloquium on Differential Equations, Plovdiv, Bul-
garia, August 18-23, 1998 (D. Bainov, ed.), VSP, Utrecht, 1999, pp. 439-442.
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4 IF Rl iR D 5 7 FE S

FAEME (FERFREREET R HE M2)

L FRIghMR & I3 EHEFE C A O EESREANDEBERDZ L THS. — /AT
BEFBEMEL I, @EOEKTIE, Euclid ZREICBIEZ VLHAIZ THEIZ) EHAD
2hRESMETHS. ZOBRETIE, EEAEHRICIHL T TE&DRAAE ) Lo
SBEEHEL, TNV RIEEEZFONEHATS. B, TOEX [T L
T, ZM»oH2BOEBEBNERINS L) EIEFEHL Tl & v,

X % Hermite £8tkL 3% . FHIEHR f:C - X IIXL T, ZDWr df D/ )V
L |df| BIRTERT 5.

ldf|(2) := V2|df (8/0z)|.

X AORELERO TEY 25 120, M(X) 2 KRTEHT 5.
M(X) = {f:C = X| fREBITH>T, |df| < 1}.
SIERIEE f € M(X)ZHL T, 20 TEDABE | p(f) E KTEHT 5.

i 1 2
o(f) := limsup — -/lzlsR'dfl (2)dzdy.

R—o0

LT, TREREE p(X) ZKTERT 5.

p(X):= sup p(f).
FEM(X)

EBEND,0< p(f) <1 THB1H, ROBPLFHMADH 5.
0<p(X) <1

AT, 2D p(X)IZDWT ozl &2 lNS. 12721, BEHEZER CP" &
Z DT ZRREIZIZ, Fubini-Study 518, H L CIZZDHBAA ST D LT 3.

Theorem 1.
05 p(CP) S 1.

ZDERMNDL, p(CP) i THEML ) EEBERTH I A ans. FHI
n=10DKZ, LVELREFHH>T S,

Theorem 2.
p(CP') < 1-1071%



8% D n il DWTBERNZ % KD 5 Z LIZIIINL TV RS, n— 0o TO
BRRIZDWTIIRA RES. ZOFRIZ, n - oo T, BREREHMEN THE{L,
FTARIEERL TS,

Theorem 3.
lim p(CP") =1.

ZD p(CPM) %S &, BHHHRLSDERIBEBRIIXL T, H 5D “gap theo-
rem” ARES. ACCERFELT, AR C/AZZZ LS. 1L i
H, vol(C/A) =1 L EHRILINTW5 L9 5,

FBIT f: C/A — CP* 1L Tid, ZOR deg f IRKD & S REN 3.

deg f =/ |df |2dzdy.
C/A
Zuhb, df D L®-/ v L |df|,, := sup, |df |(2) H3IRD B Rz 5 E% £5D.
(1) ldf |2, > deg f.
EZAN, ROFEZ, ZOFMIRBETI R NI EE2RL T3,

Theorem 4. ” “2 N deg f
* = p(CPr)

Theorem 1 225, 1/p(CP") 2 1 TH 318, LOBERLFE (1) & ZOEED
FERE DENZIE “gap” HidD 5.

RIZ, BIFEEROFBESIZAS> TS 2ERMRETEZXTHAS. CPPADn+1K
DBYME Hy, Hy,- -+, H WXL T, ZOEBAELRA —IRMILOR, Hy, --- , Hy,
B—RENTHDEEEIZ LTS, IROEFEIT Theorem 1, Theorem 3 & FEH
W EREZ RL Tw 5.

Theorem 5. Hy, Hy,---, H, % CP" HO—XMI 2B FHKEET5. ZORK,
KOSHILT 5.

p(CP™\ (HyUH,U---UH,))=0.
i n=1CTREDRIZLS.
Corollary 6. w,, w, % CP! WOMR% 3 25LT 3L,
p(CP' \ {w1,wn}) = 0.
Bl ziE, exp : C — CP! \ {0, 00} IZXL T, p(exp) = 0.

SEZ3ER

[T] M. Tsukamoto, A packing problem for holomorphic curves, preprint, arXiv:
math.CV /0605353
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Severi DEBKRDIET — )V E ET — NI 24
&11, Y —<EDiE{L

PSR SEpE (BILKH)

T—rRNEBEEFD LOT — )V BB ERDETEAEEDOMER
% Severi DEKDUET — )V Z bk LU T — )L BIEUA & IEL. ME4ERK
DERENREOBIHRIKT, FTOED 151 EREZHR LI L28HE
L. Bl g 0B —<>H R OVIELZHKK J(R) MLDET 251
ZROBERAICHETERIBITLEEE, V-2 E RMNEDLD
B LT 202 ERT S, <0 g=1,2 DFEBDOERERETS.
COPAIIE, RIZP LO—ERBEBTHS. HEEAD]1 D%
EL, TOMDODEERIZIITNTEHERDILIICTS. Z0EE, HlEA
DEDODUNT—IYHABOEBPEICBITIBHEEANTRRTESDEN
bmot. FLT, J(R) MERRIIBITLEEE, ThSOMEOMIRE
MABETES., TOZLIZEIDDEADOHRTNREIN, MR
MWRESD. ZNSOFITREREHBEUADLDOHH D ENbho Tk

$& 3Tk

[1] Y. Abe, A statement of Weierstrass on meromorphic functions which
admit an algebraic addition theorem, J. Math. Soc. Japan. 57 (2005),
709-723.

[2] Y. Abe, Quasi-abelian functions and varieties in the sense of Severi,
I, Limits of abelian varieties, to appear in Far East J. Math. Sci..

[3] Y. Abe, Quasi-abelian functions and varieties in the sense of Severi,
II, Degeneration of compact Riemann surfaces, preprint.

[4] A. Ash, D. Mumford, M. Rapoport and Y. Tai, Smooth Compactifi-
cation of Locally Symmetric Varieties, Math. Sci. Press, Brookline,
1975.

[5] P. Deligne and D. Mumford, The irreducibility of the space of curves
of given genus, Publ. math. LH.E.S. 36 (1969), 75-110.



(6] A. Lebowitz, Degeneration of a compact Riemann surface of genus

2, Israel J. Math. 12 (1972), 223-236.

(7] A. Lebowitz, Handle removal on a compact Riemann surface of genus

2, Israel J. Math. 15 (1973), 189-192.

(8] A. Lebowitz, A remark on degeneration of a compact Riemann sur-

[9]

[10]

[11]

12)

13]

[14]

face of genus 2, Israel J. Math. 18 (1974), 349-351.

Y. Namikawa, A new compactification of the Siegel space and de-
generation of abelian varieties, I, Math. Ann. 221 (1976), 97- 141.

Y. Namikawa, A new compactification of the Siegel space and de-
generation of abelian varieties, II, Math. Ann. 221 (1976), 201-241.

P. Painlevé, Sur les fonctions qui admettent un théoréme d’addition,
Acta Math. 27 (1903), 1-54.

H. E. Rauch and H. M. Furkas, Theta Functions with Applications
to Riemann Surfaces, The Williams & Wilkins Company, Baltimore,
1974.

1. Satake, On the compactification of the Siegel space, J. Indian
Math. Soc. 20 (195G), 259-281.

F. Scveri, Fonctions et variétés quasi-abéliennes, in Proceedings
of the International Congress of Mathematicians, Amsterdam 1954,
Vol.I1I, pp.521-528.

F. Severi, Funzioni Quasi Abeliane, Seconda Edizione Ampliata,
Pont. Acad. Scient. Scripta Varia 20, Vatican, 1961.
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HiFa—-7) v FEROBCREEORIEEEL LT
ExohdV—HclEd+52, 30HEE

RE Kt (BRRXFERFREAARBFEHEH)
ik & (RIEKFEKRFEBBRFHLER)

C* OIERIE CRIZEE Aut(Cr) OHIE, HH Wb o & iz CF x (C*)f
DIERE CRIBEE Aut(CF x (C*)!) OB, HE VD> TRV ENID
WEIKTHS. FOERIE, Aut(CH x (CY) B h+0>2 DL XEHICKEAR
HTHoEVHIFERIIHY, HHEWRTED &, Aut(Ck x (C*)f) BERKILO
BETHHLEN)ZEILE2TWS. flih, Aut(Ckx (C*)¢) A EITHERK L CTh
BH, FOWBIFETHBREKILTTHS D, 37215 Aut(CF x (C*)E) DBy
THRKIT) —HOMEEZ Lo Lo, #lxE, CFx (C*) »Fo LRI Al
RBEIZ X D RHBTT O RIZBVCTHEFICEERRRE R (2, 3D . =»
B s, WO D RMEEE D Z Lk, WA EOEEM D L0 ) KTt
72<, Aut(Ck x (C*)Y) DiEZMAT IRKLO —~RE L CRBKD 288 & B
no.

P hk+¢>20D8%, Aut(CF x (C*)) @ (237 b « HACHIZIE9
D) (MRS TARRKTY —HOBEEZ LOLDENE, RIEF L.

ZOFRETIE, ZOMBEEZ Aut(C?) OB L TEXLTHD. UT,
Aut(C*) ODAHESEE G BAMRKT Y —BOMEEZ Lo LE, G % Aut(C?)
NOY —BEERERZ LT 5.

ET, GBRarRy Mpe&, ROEKRMFRERDBEY L.

TH1 G % Auwt(C*) WO IR MY B L35, ZwEEG v
B¥itn LT THD. FLTGC OBEERn DEE, Gixz=% ) —BOEK
Aut(Cr) WTHBIZRD, 2EVHBp € Aut(C?) BFEL T,

Gt =U(m)x---xUln,) (4 +n, =n)

N A/BVASR

ZOFER, T RERAOEERICETIER (1) & T4 b M
DEGZ (4) »oEIhb.



)i, GBIy M lbx, 5LV ENREV., ZOMHT
i1, Aut(C?) RO HDREDOkE= L 3T M) ——BEDHLEEIT OV CBIET D,

ER 2 G & Awt(C) WO Y —BEET D, ZoEE G, n KTHAL
K B, »EAIA CRIBEE Aut(B,) &ERICRY B2, 372D Aut(B,) 2»
5 G D oY —-BEE L TR GRIEFE LAV,

8

& ST

(1] D. E. Barrett, E. Bedford, and J. Dadok: 1™ -actions on holomorphically
separable complex manifolds, Math. Z. 202 (1989), 65-82.

[2] A. Kodama and S. Shimizu: A group-theoretic characterization of the space
obtained by omitting the coordinate hyperplanes from the complez Euclidean
space. Osaka J. Math. 41 (2004), 85-95.

[3] A. Kodama and S. Shimizu: A group-theoretic characterization of the space
obtained by omitting the coordinate hyperplanes from the complez Euclidean
space, II, to appear in J. Math. Soc. Japan.

[4] S. Shimizu: Automorphisms of bounded Reinhardt domains, Japan. J. Math.
15 (1989), 385—114.
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Robin Functions for Complex Manifolds
and Application to Flag Space

L atEse

Z 112 Kang-Tae Kim K (Postech) & Norman Levenberg & (Indiana)
EDXRMETH D,

M 2 EEEHE, ds?® % M O Hermite 3Hh, A 2+ 23ET 757
v, e>0F3MEDCMEETE. ERneMTOEREZA-cIZET
DEAMD— % Qu(z) £T5. B={lt|<p} ZPARL LT, R2z2a8
BOMRERCHEINZEK D) € M (t € B) DEE)

D:teB—Dl)eM

NEZXONETD. BB D % Bx M O D =U,4(t, D(t) LR—R
3. g(t,2) & B Qo(z) 2> D(t) TO A—cIZBT27 ) — Bk

LT,
A(t) = lim (g(t, 2) = Qo(2))

zZ—2n

% (D(t),z) T2 c— aUVEREED.
torE, DX & IR 50D D 2B L ot 2) OB A
WCEDT 2BEALRE RS, TOEAARITKL B |

M. R ds? OXEA (1,1) B w 280+ w =0 (Kdhler £V §\)
2L, DD Bx M ToOEMNKEZOIT

) <k, H\f Lo (<0, vteB.

I, k> 0 HRTEERTHS. o T,
(1) =A(t) X B TOSHBMBEKTH 5;

2) M ETc>00H4a, bL —Az) BEBA toc B THERMTR
Wiz b, D(to) e %‘f(to’z) =0ThB.

INEFEEMIUSALTKRERS .



#E2 M BFEER) NG HEBHIERTIEHEEM L T5.
X RV e # GOEMERERY MBOLEKRVHEITESTS. DeM
RROVRERTHENREOKK LTS, F2e DIIXHLT,

D(z) :={g€ G|g(z) € D} D e ZE LR
EEZEL, G OEBOLEE)
D: 2ze D~ D(z)CcG

EE25. \z) % (D(2),€) D c- A AVERETIUE Mz) 2D ko C®
BMEEDD (i D OuAVEKERESR) . ZoLE

(1) =X(2) X D TOZESHRIILUHETHD;
(2) —A(z) BB Mz THESEHAM TRV O,

xozz{Xex\{exth(zo)eMjteC}@D}

XX OETRVEBIBTHY, XY eXo 26 [X,Y] € X Th
D, Az) DEKE Az) = const. (ZRAFTANZIE, D TOMX a7
ke ” RRHTHES " T slice INTW 5.

ZOWME 2 IHEMTOL ERBEICET 2ROER1 2 EL

C" COMEME F, (dimF, = 2oy LB/ B, p BOEAKO
flm:=(mg,...,m,), my+---+m, =0l LTD m—(Euro) HZEM %
FmWorg e, AV KO TR #5735 (milme+ - +my) +
cedmymy) WIED AT P ERETH D

C : {0} C ST’H C Svn1+m2 Cc---C Sm1+m2+~-+m“_1 C Cn.

2T, &S, IIC TOREEED v KLTFRTHD. Fm;=1OFEN
BEHOBEER F, THO, ROBERLRHE m BEES :

T Fn= F™  such that 7.1(C) & Fmy X -+ X Fm,, V(€ FM.

TR 1. HZR F, OB O0RERTHINESREK D T, Stein il
TRV DITROIVIZRS .

B m; >2 ThaEH % m- HEM A, & A ORbYRE
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Erra,tam to “On the [evi-flats in

)
Com/ofex Tori of Dimension Two

KRN £
LEE RS ZABIE

Za X On the Le,vi—j(fa'ts in Com’ogex Tor: of Dimension Twe
B wt, TBE2ALL-Z2 Ao BEEAHTEY 7S Levi %&‘%ﬁ@@@ H5FR%
AT R Tt T TR LT Flvi V-TSiwg C3HBR 1ER D ?%2\6\"2?}?;
>v o M. Brunella iz, T ez, zhiidbT Ro“PRE%
AW ZRp0E FxXorEHoLBIFRSETIRERT V.,

@F\%(‘ﬂ:im Pr‘o,oosttion 0.1. ) ¥EF2RTbTAAD C %k
Levi ¥s2f ¢ 13 BR BRRR £4< T

ER B aBABE) IEIAT BNTHD.
Thecrem 0. 1. ©OHITR

Theorem 6.2. - ‘A y Yy ana&gﬂo Levi-tlat % {/4 neal. .
a/na@g,ﬁc. Levi - fhat containing a 00m7b.éex Line segment 2122

Theorem 0. 3. - REL .

[13 M. Brunella /oersona,Z communicalion

[27 T. Chsawa . On the Leve-flats in Comf&x tore of
Publ. RIMS /</0Z'o liniv. 42 (2006},35/‘377,

dimension Two B

(37 YT Siw: é-re;uﬁari%c for Wea/cZ;L /uSeadoconvex .c/omc‘ns'
in compact Hermdian Spaces with regpect Zo invariant melrics,
Ann. of Math. 786 ((Q002), $9s-627,
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Sap/ofemenf lo {(On i’/)e Comlb/emen?f 0’7[
[ evi- f[a,lis in Kahler manitolds of

dimension = 3 7

KR AE £
JobBRF - G EGE

AN [ 1 JrpwT RoFERERLIR

T3] Mg 3RAMLE) D27 k=5 —FFRA%F X 1&
M A o REFITEY 5 [evi FIBRB@BE % . Zr T M\ X ric
1% C2 %80 54 RA 2 BBRERRIL T %0 Levi TR 0 E B BlE
ABE o 850 27 NEBETRWTIWEH L 2D 3 L THAER
GArLsw, (HF10. 2a E MNX 3 RIA LS55 T @B ) LE W)

M ﬁ%@/lx?’: iRl s fa-rzmx [ 2 ] @ﬁ?%::%@ifﬁwf:
$E 23| Fl Lt BEID SR o MES o R < B Lt
T2 11 FAAAG 5 R 5ER W AFo Tz,

T3 ([ 3 1) Miz3RAM LS vy NRA—F-5RUE,
A RMAD TR o AGFEEDSIRAE T AR A AL 1< B8R
$ENET 2. 20rx M\ A ri2iz C* Mo FE25RFe < o
LeviFP RO EBEA 1B ABEL B2 >/ MEAE TR VT W\ =277
IMETB2ENIBA LITW. (¥XKITZoLE MNA IR ZA9A T
W)

dimM=2 o3& Ao ks BATE MNA o 294 12
1£nign 213 . J-P. Serre 045X L @3 £ & 0 FRIH 1T
JoL KB N2 TI:BH, dim M 23 !> M o ir-5-giae

T o &) BAFINTEIE G B9 C ) A KAE RS [7



7% L AL
L1] Ohsawa,T., On the cOm/o/emenI of Levi-fluts in
Kahler manitolds of dimension 2 3, toappear.
[2] —— , On the existence of foliations with
unitary holonomy along complex curves an/@u/)&‘shed :
(3] —— 5 S&fﬁ,nf@meni to " On the conyb[emeni' of
Levi-flats in Kéhler monifolds of dimension 23"
preprink,
[4] Ueda /T ) On the na?/%ﬁourﬁocd of a cony(gaciL conyyf?e)c
curve with Tapc{)ogica//da» triviad normal bundle
J. Math. Kydte Uhiv. 22 (1953), $83-607.
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Szegb X DAZEAFR
it ftE (REARERER HAEREMAR

RN T2 BT ME TREIN KBS CH D, MFERMTOMNL 415
Hichobhrd, —H, £ — (Szego) Ml (2 KT LD BE) MENLD
ATHARAICEETZZ LRE#THY, VT2 BT S _UTBIFESMT
KB TOFERMOBIZ 2, UL, bk, v/ —HOBREL Q¥ o
PR S B2ic e ) [FH], CR EMOWROM R E LTHEHEND L) itk
TETWS. 72 Zelditch i3 7 —HOMERIMNEZ b L WTa v 7 MI#E
EHE LOEMEDORX DRV T2 VHOHEEMNBRTTEL I LERL,
Z DF5R 1T Donaldson 12 & W B R A 7 — MK S eth DR EHEEMIC
ICHENTwE. b —Me I UDIZEITiTaic ko Tw 3,

Z DT IR HBE DR D 2 — MR R R b B LTI 3 FEE AN
T35, MO "X —HOFLERE) L) DId Fefferman [F] i< Xk > THEMS
Ihie THEMITICH S b YRR ZERGG O—2DERLTHS. #
MOHBEINIZY —e v 2 HE LOTRE RO RO ER LR THD, 20
FHHC IR T 2R ERABHAEINDS. ZRICEIBT 2 @2 % 4
BMB@RICBOTHERLE ) L0 OBBIBRRERATH . VT e v
BT OB TR [H2] IKB W THIREERE ATV 508, 7 —RIERIERFZE
MTRiwd, OBEBICHTEZDRRBRONLMERETITHS. 22
TIR—DL 7 —BICISATE 3R EXRONEO BB L RAEDOHEICR->
THWET 3. —ROBBEHTRLIIRRT 21213 [H2] oM L A &b UL
XA FEHLIFRAL TR, LELFLOLTA T 7REREONA
KFRTEHLTVE (LE->Tw» 3).

1 Er—BOEHE T e

S —HOERRBUETS. BoLLEREZ L OEREMQ g\@a 2D
iR o0 LoBRiMFE do £ 52 5. BIKER

CH(Q) = {feC®@): fIRQ LTEM}

EEIRTORD (f1. f2) = [oq ifado (o & D #WEEED, ZONKUCET
3 CH?(Q) o5eHiftk H2(Q,do) L2 (hA—F 1 LML Xighs) L&
LTD HY(Q,do) i do ICRERTICEE 5 BHBUIRA B Z LIcHET 3.



N T 4 I HA(Q, do) DIERIITRR {p;(2)}52, ERUHEK
Kio(2) =) loj(2)]?
j=1

&> TRT —BEEXKTS. ZOHBILQ ETAZE—HIGRL QLo (I
B FRDREH I L S vw) SRR M2 T T 3.

Bl: MEIER Qo = {2 € C 2 122 = |22 + - + |2n]? < 1} DHIR 5™,
m = 2n — 1, WU DMK IEE dog 2H 72 0E 21, 20, .. ., 2o DHTIR D
H2(Qp, dog) DEARNZFIC RS, Zhs 2 EBLLTRE LabYiE

Kagy() = c(1 = |2/*)™"

THDLILDDODE. TITcld S™ DMK TH 3.

T D& ) BEISTIE A DI WL & AR SO HPMEDTIV AT TH
D, KKK E T LEIBLERETThO Y —HoITIRMARcR2. R
Ml i T 7 — HAH U BT N B0, BROEIB Y EoflosT
H35.

£ —DEIC ARG R BV B IR IEHERIC X 2 AR a8 Th B,
Ky & Kb, ZMUCHE S 2 BIR % & D MbMui (Q, do) B & T (. do")
DEeF—HETE F: Q- 2WEMNERETSLEE FIIKIRETHS
DI E N B (Fefferman DIAHIERM). & - T F*(do’) i3 00 EDERTE
KEEZD. F*do') =eldo 55 f e C=(ON) DSQ LD % TFIMAINE
FIIRTE2E 213 (D& 5% f i3 CRETMAINEE XiTh3)

K (F(2)) = e TO Ky (2)

B DD, f A CR HRFIMAICR I 2 ) 772w,

2 BMROtET—&

Witk 2 WAIIR Qo IKRIT L, BREREMOF L L ZDL T KD
2RA B, Kl S™ = § ! LO—MDERUEFER do =efdoy LHODL,
do IHIET B2 7 — 1% Kp(z) £ LT 3. Kp(z) DHRTORKR
HRROFETHZZ EBHONTVS:

Kj(2) = ®5(2)(1 = [21) 7" + ¥5(2) log(1 — |2I),



CITd, Uy BREOHRETIHTES HEMKTHE. LOBTE
do=c, ¥y =0Thh, MEHZENZ V. B IhiBFELATHY,
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An application of Holder inequality
for certain analytic functions

Junichi Nishiwaki (Kinki University)
Shigeyoshi Owa (Kinki University)

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

fz) = 22 + Z arz* (p,n e N={1,2,3,...})
k=p+n

that are analytic in the open unit disk U = {z € C: |z| < 1}. Let S,(n,a) be
the subclass of A,(n) consisting of functions f(z) which satisfy

Re (Z;(S)) >a  (z€U)

for some a(0 £ a < p). Also, let T,(n, ) be the subclass of Ay(n) consisting of
all functions f(z) satisfying zf'(z) € Sp(n, ). It is well-known that

(1) If f(2) € Ap(n) satisfies

o0

> (k-a)la| £p-a,

k=p+n
then f(z) € Sp(n,a).
(i) H f(z) € Ap(n) satisfies

o0

> k(k - a)lax| £ plp - @),

k=p+n

then f(z) € Tp(n, @).

In view of the above coefficient inequalities, we introduce the subclass S; (n, @)
of §,(n,a) and the subclass 7.} (n, a) of Tp(n,a).
For f;(z) € Ay(n) given by

filz) =+ ) a?* (GEN),
k=p+n

we define

Gm(z) = 22 + Z (H ak,j> 2

k=p+n \j=1



and

Hm(z) =X+ Z ( Qg j p,') 2* (pj >0).
k=p+n \j=1
Then G,,(z) denotes the convolution of f;(z)(j = 1,2,3,...,m). Therefore,
H,.(2) is the generalization of the convolutions.
In the present talk, we discuss an application of Holder inequality for H,,(z)

to be in the classes S;(n, 8) and T, (n, 8).

Theorem 1 If fj(z) € S;(n,q;) for each j = 1,2,3,...,m, then Hn(z) €
S, (n, B) with

(k = p) [Ti=i(p — )"
=ik —a)Pi = [ (p = 0y)Pi |
where p; 2 1/gj,¢; > 1, and 3°72 1/¢; = 1.
Corollary 1 If fi(z) € S;(n,q;) for each j = 1,2,3,...,m, then G,(z) €
Sy (n, B) with
p— "H;nzl (p— ;)
Te(p+n~a;) =TT (P~ ;)

Theorem 3 If f;j(z) € T}(n,q;) for each j = 1,2,3,...,m, then Hp(z2) €
T (n, B) with

B = infy>,4n {p -

g =

: k(k = p) [T;=p% (p — ;)™
/B = lnfk2p+n p— ™m . - ™ X X )
= pl_.[jzl kpi (k - aj)P] —k Hj:l pPJ (p - a/]-)PJ
where p; 2 1/¢5,9; > 1, and Z?:l 1/g; =1.
Corollary 3 If fi(z) € T (n,a;) for each j = 1,2,3,...,m, then Gn(2) €
T, (n, B) with

np™ [T (P — @)
p+n)" L (40— ay) - pm [IIL (P — o)

ﬂ=p—(
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Some properties
of certain analytic functions

Shigeyoshi Owa (Kinki University)
Toshio Hayami (Kinki University)
Kazuo Kuroki (Kinki University)

Let A, denote the class of functions f(z) of the form
flo)y =22 + Y af  (peN={1,2,3,...})
k=p+1

which are analytic in the open unit disk U = {z € C : |z|] < 1}. A function
f(z) € A, is said to be a member of the subclass A,(a, 3,7; j) of A, if it satisfies

Re (af(j)(z.) + ﬂf(jHA)(z)) >y (z€D)

2P~ Zp—i—1

for some a(a > 0),3(8 > 0), and Yy (0 £ v < pl{a+ (p—7)B) /(p — j)!), where
7=0,1,2,...,p-1.

Remark Ifp=1and j=0, then f(z) € Ai(a,p,~;0) satisfies
Re (a%z) + ﬂf’(z)) >~ (2€l)

for some a(a > 0),8(8 > 0), and y(0 £ v < a + f).

In view of the definition for the class A,(a, 3,7; ), we see that this class is convex.
In the present talk, we consider some properties for functions f(z) belonging to
the class A,(a, 8,7; 7).

Theorem 1 A function f(z) € A, is in the class A,(a, B,7; ) if and only +f

flz)=2"+2(6 —~ /|;| 1(1:2-1’6' a+(k—]) )x —pZ)dl‘( )

where u(z) is the probability measure on X = {z € Cllz| = 1} and § =
pl(a+(p—4)B)/(p - 5)




Taking p =1 and j = 0 in Theorem 1, we have
Corollary 1 A function f(z) € A, is in the class A;(a, 3,7;0) if and only of

f(z)=z+2(a+,6’—’y)/|' (Za:kﬁxk-lzk) dp(z)
==l \r=2

where p(z) 1s the probability measure on X = {z € Cl|z| =1}.
Corollary 2 If f(z) is in the class Ap(a, B,7;j), then

) < (E=2)206 =)
= Ha+E-7)9)

(k2p+1).
where § = p!(a+ (p — 7)B) /(p - j)!. Equality holds for the function f(z) given
by
z) =z - 3 (k = 5t 2
Theorem 2 A function f(z) € Ay, B,7;j) satisfies

for

, (k= 2)jp(p — 1) (@ + (k — 5)8) \ F*
o < infigy (Ep O B2 D00

where 0 S p<pand0<d<pl(a+(p—-75)8)/(p - i)
Theorem 3 If f(z) belongs to the class A,(a,B,v;j+1) for j=0,1,2,...,p—

1, then
£(2) eAp< — 8,8, 1(+_4"),1)

where 0 < f<aand 0 S y<pl(a+(p—Jj-1p)/(p—-Jj-1)L
Letting p = 1 and j = 0 in Theorem 3, we see
Corollary 4 If f(z) belongs to the class Ay(a, 3,7;1), then

f(Z)EAl( ﬂﬁ’1+477)7

where 0 < < aand 0 S v < a.
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— BT EEENORYEMII oW T

BNEE (EBRFRFREEFER)
FHEH (LBERKFEXERBENEHR)

F(0)=0,f(0) = 1 DEFLEM & i@ HEFRD = {2:|2] <1} k£
ERCHELRENfOrTRA%SETH, ThbbfeSit

fe)=z+a +azz®+---, lz] < 1

NDFAT—BEE LD, 2O fe SiixfLTEMER, MAEERE, HFH
ML EABIE SN T &7z FRERIRRIZ DV T 1916 41213 Bieberbach %°
feSIINLTay <2TdHABI & %KL (Bieberbach DEH), /-
Bieberbach i3 |a,| < n AL TO I LTHED LD, E6iZHbn > 21
#LTla,| =nThbEE, f(z) 2 Koebe BEDEIRIZIRD & FHL
= it Bieberbach PR EIFENZ LD TH S, M, ZOFHEIT 1984 12
de Branges |2 & o TFEBH /2, = O Bieberbach FHEASHEERK KR D5
RELLH LAbITEARMMERMMIZ L 2 EAB D, ZOBRTIZ—
OBFERBTII% < Al Schwarz 5 Ty = %— DN AN—EELT O
— AT BRI T ARMMEY E /2o TSI T—HEEERS L
12, BEAED LOFRERT, 2 EEHMpdHoTHEENaeDZF
& LTHEp ORMAE D(a, p) = {2 € D;|(z — a)/(1 — @z)| < tanh p}
CBOTHETHDI LRV, $7T, 0/ VA T 2RO & 5 125%
ﬁT%o

I 771l = sup(1 — |2f*)
zeD

PR
Ty < co & f H—HRBETHE

THHZENHONTVE, EZTEBA>0IINLT
= {7:D € f—HBAEEER; 1(0) = 0,7 (0) = 1)

AN ={f e :|Ty|| <A}
ELIEED fed( V) INT 2 EBRMEEZE L,



Z Dl Schwarz #5ZBA L Tl
feS=|Ty| <6

IT;l<1=>f€sS
ThHLIENHONTEN, O b H(1)CS,SC H6) THA
CENbhb, fEL I LTHLEMER., MAEEE, o, DERLAYEE
mAH/OENTVS [2)e LA Ln2> 310 L TOERLFREFMIZELN
TV olee COMBETIILUTOERIZOWVTHRE LV,

ER 1 o/(N) DT f(2) = oLy @™ 1HT 2 |aal, Jog] DRAOFFAIS

36v/3

1
2
3\/',\3+3,\2\/3_,\!+_+\/:H!+_+1 (A >i)
as| < =9
1S9 By (0 <r< o)

Thb,
AEICIZ, [1) 12345 B Bloch BRI ICHT 2R % HV B,

SE M
(1] M. Bonk, Dissertation, 1988

[2] Y. C. Kim and T. Sugawa, Growth and coefficient estimates for uni-
formly locally univalent functions on the unit disk, Rocky Mountain
J. Math 32,(2002)179-200
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HAUSDORFF MOMENT PROBLEM AND POLYLOGARITHM
A #E (EBRFRERBENER)

Hausdorff £— A v MEREL 1L, 52X bN#EAET 0, (n=1,2,...) LT, KM
[0,1] LDOIEE Borel RIEE u T,

1
an=/ t"du(t) (n=0,1,2,...)
0

EWBTOORFEETINE I NEMD, HEVIEENIC u 2 RKOZBETHD. Kl
BT, B hIZe =1 ERELTEL. LEN-T, pidERAETHS.
ENERFEAEL (Aa)y =ay — apy KL TEONIE, LEOED TRINDIEFIIA L
Tit, BRIZHMB LI

1
(A%%:/(y%ﬁﬂmmzo (k=1,2,...,n=0,1,...)
0

TH 5. Hausdorff (3B + D RETHLHH L #FEH L (1921) . LT, =&
22 EBROZ L. ZORFII+AERICEX LN, TATHLEBICEZ b5
NZOEBEB=THEI DENDIOEEIHEE L.
%5 (a,) DEREEK
f(z)= Z an2"

n=0
i, RERRIE u 2 Ay
_ [ du(t)
f(z) = ; 1-t2

ERBEINDN, ZO®HIDL f!:tﬁEi‘é}ZC\w,'+oo) IR SN D - L ibhs. K
ETIE, ZOLIBRETRINIEROHFEMTEEZLD.
INEME o DZEXEEEK

) =32 <,

n=1

(Il < 1)

0D VEIE DL

fale) _ 2"
==Y o i<

KAWTIEAL, & xEROBEREBS.



FB L a>1¢72E SERNBEN fu(2) UMK 12 0OKRERTHS, T4ab5
Re (1 + zf"(2)/f\(2)) > 1/2 KNI AR ETRY IO,

J. Lewis [1] i, fo 2% (L300 0) MRTH27-DHIIZa>0THD I LBLEID+
BTHHEHTHALTVD. LOBRIE, o DEEIIELS 220D, BIFEHA & RRIC
IFROUBAEEZDLDTHD. (7238, Lewis DFERRITE® THEHIGHNSBERETH 573,
Hx OFERIIARTH D LIET D))
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CARDIOID AND ONE-DIMENSIONAL TEICHMULLER SPACES
A BE (ERRFRERBFEHEM)

DT R (cardioid) & i3,
Q20
z(0)=e‘o——2—, 0<8< 2

> TREINIHBICHL SR THS. 0k 5> R TEHENT Jordan iK% =
I TCIHUDBERE E S Z L2 D, LIRS, Mandelbrot £8 ORNE DK D—
SELTENBZ LiIrE<mbh TS, —F, YEIA L I2T7—EROUMEICY
DI IR ASEH]N S Z L3, Kalme [1] K> THBIhTWS. bxro L, #4Ela
S —ZERONER, NAEREERTIENIOEWEN»OBOLNIEVIZELHY, £
COBEANAREZFIZL > TRICBICZIDERN—BRDY —< EADFA £ I 27 —ZHMO
R - AEBOBFTICAVWLATER (e xid, 2] 28R L) .

FRETIE, FROBEZEL T, (EYRAMNMOEEDOTT) 1RTFAEIaTFT—F
10 Bers BMIAZDFRD, EEEL12D ) —= 2 EEZ D moduli EREIOERITESiTH
i, PR<ELAITTARNYDOERT, DIBEERISGE SV T Z EE28E LV
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Action of pure mapping class groups
on Teichmiiller spaces

Ege Fujikawa (Sophia University)

Let MCG(R) denote the quasiconformal mapping class group of a topo-
logically infinite Riemann surface R, which is the group of all homotopy
classes [g] of quasiconformal automorphisms g of R. In this talk, we con-
sider the following subgroups of MCG(R).

Definition 1 The pure mapping class group P(R) is the group of all [g] €
MCG(R) such that g fixes all non-cuspidal ends of R. The eventually trivial
mapping class group E(R) is the group of all eventually trivial mapping
classes. Here [g] € MCG(R) is said to be eventually trivial if there cxists
a compact subsurface Vg of R such that, for each connected component W
of R — Vg that is not a cusp neighborhood, the restriction glw : W = Ris
homotopic to the inclusion map id|w : W — R.

The asymptotic Teichmiiller space AT(R) is a certain quoticnt space
of Teichmiiller space T(R) with the projection 7 : T(R) — AT(R), which
is defined by using asymptotically conformal homcomorphisms. Every ele-
ment of MCG(R) induces a biholomorphic automorphisim of AT(R) as well
as a biholomorphic automorphism of T(R). Then we have homomorphisms
¢ : MCG(R) — Aut(T(R)) and ¢4 : MCG(R) — Aut(AT(R)). The im-
age Mod(R) of ¢ is called the Teichmiiller modular group and the image
Mod4(R) of 14 is called the asymptotic Teichmiiller modular group. While
¢ is injective, the homomorphism ¢4 is not injective, namely Kertq # {[id]}.

Theorem 1 The inclusion relation E(R) C Kertsq C P(R) holds.

Each inclusion in Theorem 1 is proper, in general. However, under
the bounded geometry condition, we have the following characterization of
Kerecy.

Theorem 2 Let R be a Riemann surface satisfying the bounded geometry
condition. Then E(R) = Ker¢4.



Next, we consider discontinuity of the action of these subgroups. Gar-
diner and Lakic [1] proved the discontinuity of the pure mapping class group
for a special planer Riemann surface. We generalize their result in the fol-
lowing form.

Theorem 3 Let R be a Riemann surface satisfying the bounded geometry
condition and having more than two non-cuspidal ends. Then P(R) acts on
T(R) discontinuously.

For Riemann surfaces the number of whose non-cuspidal ends are at
most two, Theorem 3 is not true. However, concerning the action of E(R),
we always have the following.

Theorem 4 Let R be a Riemann surface satisfying the bounded geometry
condition. Then E(R) acts on T(R) discontinuously.

The bounded geometry condition consists of the lower and the upper
bound conditions. If R does not satisfy the lower bound condition, then
Theorems 2 and 4 are not true. However, we conjecture that these theorems
should be true if R satisfies only the lower bound condition.

For the Teichmiiller modular group Mod(R), we define the limit set
A(Mod(R)) on T(R) as the set of points p € T(R) such that v,(p) — p
(n — 00) for a sequence of distinet clements v, € Mod(R). Also, for the
asymptotic Teichmiiller modular group Mod 4(R), we define the limit set
A(Moda(R)) on AT(R) in the same way. By Theorems 2 and 4, we have
the following relation between these limit sets.

Corollary 1 Let R be a Riemann surface satisfying the bounded geometry
condition. Then m(A(Mod(R))) C A(Mod4(R)).

We also conjecture that Corollary 1 is true for all Riemann surfaces with-
out assuming the bounded geometry condition. In fact, Corollary 1 is true
even if R does not satisfy the lower bound condition, since A(Mod(R)) =
T(R) and A(Mod4(R)) = AT(R) in this case. Thus, to prove this conjec-
ture, we will prove the aforementioned conjecture concerning the statements

in Theorems 2 and 4.
By similar arguments proving Theorem 2, we also obtain the following.

Corollary 2 Let R be a Riemann surface satisfying the bounded geometry
condition. Then A(Moda(R)) G AT(R).
References
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ON THE SHAPE OF BERS-MASKIT SLICES

YOHEI KOMORI (OSAKA) AND JOUNI PARKKONEN (JYVASKYLA)

1. ABSTRACT

The space D of punctured torus groups is the set of PSL(2, C)-conjugacy
classes of discrete and faithful type-preserving PSL(2, C)-representations of
the fundamental group m.S of a once-punctured torus S. To each punctured
torus group p € D Minsky [5] associated the pair of end invariants (v, v_)
which describe the asymptotic geometry of the two noncompact ends of the
associated hyperbolic 3-manifold H2/p(m1S), and defined a map which is
the extension of the well-known map from the quasifuchsian space QF of
punctured tori to H x H:

(1.1) v:D-HxH\A

where i = HUR, R = RU {oo} and A is the boundary diagonal {(r,r)|r €
R}. He proved that the map v is bijective, but not continuous, while the
inverse map v~ is continuous. It means that the topology of D, in particular
that of the boundary of D seems be highly non-trivial.

On the other hand, Minsky also showed that the boundaries of the Bers
slices and the Maskit slices, which are holomorphic slices of D, are Jordan
curves, which implies that the total space D might be complicated, but if
we restricts to its holomorphic sections, they are not so wild.

In this talk we consider another holomorphic slice BM, called the Bers-
Maskit slice, parametrized by the positive real parameter c defined as follows:
For p € QF, the boundary of the hyperbolic convex hull 8C, of the limit
set A(G,) in H3. consists of two components 8C¥ facing the ordinary set
Q(G,)*. The two boundary components 8C*/G,, are pleated surfaces whose
pleating loci we denote by pi*(p). Let a be one of free generators of 1S and
suppose that o is the bending locus of 8C*/G,. We denote the hyperbolic
length of pl*(p) = o in 8CE /G, by o(8C*/G,). Then we define

BMZ = {p € QF : pl*(p) = o and 1o (3C*/Gy) = c}.

In practice BM, consists of the closure of 13’./\4';t in QF, and we can see its
figure in Figure 1. We will show that (see Figure 1):
(i) The boundary of the Bers-Maskit slice are Jordan arcs.
(ii) At the p/g-cusp boundary point of the Bers-Maskit slice, the com-
plex length function of p/g-word is conformal.
(iii) Any cusp boundary point of the Bers-Maskit slice is a inward-
pointing cusp.
(iv) The Maskit slice and the Bers-Maskit slice are not vertically convex.
For the case of the Maskit slice, the first claim was proved by Minsky [5],
the second claim was shown by Miyachi [7] and Parkkonen [8], and the
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third claim was proved by Miyachi [6, 7]. The forth claim was observed
numerically for the Maskit slice in [9] and for the Bers-Maskit slices in {1].

— |
TN T

NN
\

FIGURE 1. The Bers-Maskit slice BM_ for ¢ = 2arcosh(5/4)
(tr B = 5/2) and the real locus of the trace of the word W 3.
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Convergence and divergence of Kleinian
punctured torus groups

KBS (BRAZTEHD

T T TIIEEBME 1 RSB & b — 5 AROFIOUUHE - FEBICHY 228 +705%
H252%.

SE1ANRDELN—FRALTSB. SOXAIaT—ZMT(S) 3 ¥ TFHH =
{zeC|lmz >0} LA-—-HHKDE. COLET(S)DYF—A DAY ML
T(S)dH=HUR K7 3. T TH—RXLUBRIT(S) = PL(S) ERIC,
S LD HABARE ST QITHIET 3.

R(S) #&H p: m(S) — PSLy(C) DHBEKE S L L, REUTROAIHZ AN
%. D(S) C R(S) BEEZMBERNSRIBNEALT DL, D(S)IER(S)
DIETVIT N BEETHS. Bpe DS)ICHLT, BHERAH/p(m(S))
DLy RRERv(p)e HxH)\AWEES. CTTA={(z.7)|r€H} T
HB. WIHEED (z,y) e HxH)\AKHLT, TV RREHE (2,y) ZRFDOE
Bl p(z,y) € D(S) M —EMNCEE D, THIKKXMHILNATNS !

Theorem 1 (Minsky [2]).
v !=p:(HxH)\A—D(S)
BHEERHRTHS.

WENLHS (H x H)\ A 3 (Zn,Yn) — (ToorUoo) € H x H WX BN E ¥,
EZBH p(xn, yn) DODINK L TODHBT 20 EEX S.

F 9 (Toor Yoo) € A TH B L ElS Theorem 1 KD p(24, Yn) & p(Too, Yoo ICUNH
T3, RIC (Toos Yoo) € A DFEIRD 2 DDEHNHSNTNS !

Theorem 2 (Ohshika [3]). 7o € R\Q & LU, (HXH)\A 3 (Zn, %) = (Toor Too) €
ALTB. TDLEp(r,yn) = 00 THSB.

Theorem 3 (Anderson-Canary [1]). S EOHFBARER c € Q ICHTHT—> -
VAR RRT TEY. (EED 2,y € H LLEDp € ZISHLU T (rPz, TP+Iny) —
(c,c) € ATEHY, HDp(rPrz, 7P+ ny) IZNERFITH 5.

LUTFTEceQ, (2 yn) = (c,¢) € A THBPAIC, p(Tn, ys) BUET ZDIE
ABMNC LD Anderson-Canary DFITRETNB T LERY. TTT—RMEZK
bFe=00ecQERELTXL. BB Cc = 00 ICHT B T—> « YA X |
Ere&ddE, ZOTS)=HNDERIE7(2) =2+ 1 THB. 7z 0o lTYURT
%89z, € H\ {00} XML T, z, — oo b holocyclic TdH 5 &id Imz, — o0
DEEZRVW, 1, — cohltangential TH B L E Imz, VERDE EZNS. C
D& E, RD2DODEEREGI- .



Theorem 4. (HxH)\ A 3 (z,,yn) — (00,00) € A LT H. TDLE, 2, - 00
¥ 721& y, — 0o B horocyclic E HIE p(2n, yn) — 00 DD ILD.

Theorem 5. (H x H) \ A 3 (zn,,9,) — (00,00) € A& L, z, — 00, yp — 0
DI tangential TH B LT 5. 5, WEALIETHHINERZLT) 5
BRI k,,, Iy DEEL T o, Ty, BENTN 2, yly € H\ {00} IKILRT %
CIRETD. TDEE, plz,, y,) DURT 2 0B +7RMEH 28 p, ¢ HEFE
LT

(p+1)kn‘pln+q50 (n>>0)
MEDIDTETHS.

JRIC Theorem 5 TIBT-RRFIOMIER, YAF v bk + ASAADINTGA—Z%Z
HOTERWICERYT. WEpe CIIHLTHEBp, - m(S) — PSLy(C) &

mwﬁ=<éf),pﬂm=(zbé)

LESHB. TIT
M={peC|lmu>0, p, : discrete, faithful}

BEIAFY R RATAREVD. FloM* = {i|p € M} ZEOHFHRET
3L
MuUM* = {ueC|p, : discrete, faithful}

MDD, E6i, BRAZA—Em: H\ {oo} - MPEFET 3.

Theorem 6. Theorem 5 E[E CALBDITIC p(z,,yn) PURT L%, TTT
p=m(zl), v=m(y,) LB

P(Tnyyn) = P, €=+ u—pr+29€ MUM’
MWD IID.
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Proper conjugation for Kleinian groups of divergence type

INATSUHIKO NATSUZAKI
DEPARTMENT OF NATHEMATICS, OKAYAMA UNIVERSITY

The Hopf problem on an abstract group G asks whether any injective homomorphisim
of ¢ into itself should he surjective or not. As a variation of this problem. we consider
conelitions under which there is no proper conjugation for Kleinian groups.

A Kleinian group G is a discrete group of orientation-preserving isometric automor-
phisms of the (n 4 )-dimensional hyperbolic space (H**' p) for n > 1. We always
assume that G is non-clementary and torsion-free. It acts on H"+' properly discon-
tinuonsly and freely. The unit ball B+ < R with the metrie 2[da|/(1 = |o]?) is a
model of the hyperbolic space and the group Isom™ (H" ) of all orientation-preserving
isometric automorphisms of H' " is identified with the group Conf(B"+') of all confor-
mal transformations preserving B"*'. The houndary S” of the model B"H! s located
at infinity of the hyperbolic space and the action of G extends to S”.

We say that a Kleinian gronp G C Isom™(H"*Y) has proper conjugation if there
exists a € Isom™ (H"+1) such that the conjugate I' = aGa ~is a proper subgroup of (/.
For n = 1. namely. when G is a Fuchsian group. Heins [2] proved that. if G uniformizes
a Ricmann surface that does not admit the Green function. then G ohas no proper
conjugation. On the other hand. Jorgensen-Marden-Pommerenke 3] gave a systematic
construction of Fuchsian groups having proper conjugation.  For higher dimensional
Kleinian groups. there are related works by Wang-Zhou [6] and Ohshika-Potvagailo [5)
among others.

For a Kleinian group G the Poincaré series of dimension s with respect to the hase
point = € B"* and to the orbit point - € B"*! is defined hy

Ealzos) = Z oxp(—splawe. 2)).

we ()
The eritical ceponent of convergenee for Gis defined by
MNG)=inf{s > 0| Ee(z8) < x|

which is independent of the choices of = and ». We say that G is of divergenee
type (at the critical exponent 8(G)) if ep)(2.0(G)) = x and of converyence type
if Xep(2.80(G)) < x. 1t is know that the hyperbolic manifold H"*+!' /G does not adinit
the Green function if and only if 8(G) = n and G is of divergence type.

The main result of this paper is the following. which asserts that the possibility for
a Kleinian group of divergence type to have proper conjugation is limited. Actually we
expecet that this should be a step for showing that there is no proper conjugation for
any Kleinian group of divergence type.



Theorem. Let G C Isom™ (H"*!) be a Kleinian group of divergence type at the critical
ezponent § = §(G). Suppose that, for a € Isom™* (H"*!) of translation length £(c), the
conjugate I' = aGa™! is contained in G. Then the index k = [G : T] is estimated by

k < exp{28((n)} < oc.
In particular, if o is parabolic for which #(«v) =0, then T = G.

To prove this theorem, we use the Patterson-Sullivan measure for the Kleinian group
G of divergence type. The uniqueness of this measure is crucial to our arguments.
According to Culler-Shalen [1]. we decompose the Patterson-Sullivan measure corre-
sponding to the coset decomposition of G modulo I' = aGa~1. Then the ratio of the
decomposed measures gives the estimate of the index (G : T7).

An s-dimensional conformal measuwre on 8" is a fonily of finite Borel measures
{3:}:0 gnsr such that g = [W2 ] pg. where |B0] is the linear streteh factor of h, €
Conf(B"*!) sending z to 0. For a Kleinian gronp G, the s-dimensional conformal mea-
sure {yu:} is said to be G-invariaut if y*y1, ;) = p1. for every z € B! and for every
g € G, where ¢*p is the pull-back of the measure je by g.

For s > §((7), take the sum of the weighted Dirac measures

1
HG(x).zs = 57 Z exp(—=sp(w, 2))D..,
X6 (:5) welz)

which is a probability measure on B 1, Then there is a weak limit g of some sequence
Hexa),zs, for sg = 8(T). 10 Gis of divergence type, the family {1-} becomes a unigne
G-invariant conformal measure of dimension §(G), which has the support on the limit
set A(G). This is ealled the Patterson-Sullivan measure for G

Since a geametrically finite Kleinian group is of divergence type, the following result
is casily obtained from the main theoren.

Corollary 1. A yeometrically finite Kleinian group has no proper conjugation [6].

If G lias proper conjugation. then iteration of the conjugation by o™ gives an as-
, tm} "l o . ')

cending sequence of the conjugated groups to ¢ and its geometrice limit. Note that this
svstem has appeared in some argmments by MeMulleu-Sullivan [1]. For a Fuchsian group
G, quasiconforinal deformation of the totality of this system can make the translation
length (o) arbitrarily small keeping the algebraic structure and the divergence type of
G invariant. Hence, applying the main theorem to this deformed Fuchsian groups. we
have an alternative proof of the following fact mentioned above.

Corollary 2. A Fuchsian group G of diveryence type with 6(G) = 1 has no proper
congugation [2].
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30
A proof of simultaneous linearization
with a polylog estimate

NFE KB (B HBRFRFHRS TEERFHTEH)

Let f be an analytic map defined on a neighborhood of 0 in C which is tangent
to the identity at 0. That is, f near 0 is of the form

fw) = w(l+ Aw™ + O(w™*))

where A # 0 and m € N. We normalize f so that A = 1 by taking a linear
coordinate change w — A'/™w. In the theory of complex dynamics such a germ
appears when we consider iteration of local dynamics near the parabolic periodic
points, and plays very important roles. (See [Mi] for example.) Now we consider
a perturbation f, — f of the form

flw) = Aw(l+w™+O0Ow™"))

with A, — 1 as ¢ — 0. By taking branched coordinate changes z = —.{"/(mw™)
and setting 7. := A”™, we have an almost-Mobius expression

f(2) = 1z +1 +O(lz|’1/"‘)

near w = oo on the Riemann sphere C. When 7. = 1, it is well known that
there exist holomorphic maps on {Re z 3> 0} that conjugate (or linearize) f, to
z — z+1. Such maps are called the Fatou coordinate and also play very important
roles in the theory of complex dynamics. Recently, T.Ueda showed that when
7. — 1 radially and m = 1, there exist holomorphic maps that linearize f, to
2z — 7.z + 1 near oo and depend analytically on f,.

In this talk we give an alternative proof of this result and mildly generalize it
for m > 1. In the proof we use an estimate on the behavior of the polylogarithm
function Li,(2) = }_ 2"/n® with 0 < 0 = Res < 1 as 2 tends to 1 within the unit
disk: There exists a uniform constant C independent of s such that

ILiy(z)] < C(1~2))"™=

as z = 1 with |2| < 1.
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1 HA

- REC=CU{co} ¥ CP! = §? LOFERHBREROKETER
ANk, BROGKEMETIEREZHREN LR, L. FRHBEX
BERTERINATROAREMETIERESANEH & LK KT
BCLTOBHERERDONERE T LY LBRBBRANFRERFITERL.
MO, BEMNEVIZFEICHBRLTWBZERRT. #HiZ. HHREDVHE
T, C LTEHEEINL, Too KHRTZHBORMK H. EROEBE (H
ZWVIRN Y FIVBR) EnhhAEKICESORRERDILS, TOM
BERER/NS A—F TR L-REMN, BABKOBERTALREBAS
HOIRBI &ERT.

HEERDDVRSERERD ) —< VRE LSBT 5 H%¥%IT, Hinkka-
nen and Martin ((HM1]) & Ren ®Z)V—7 ([GR)) ic ko THILICBAEIN
e BIBRIAEI2T—EMMN—KTITREIBEDED/NT A—F T
DEBEBRAS. BEIS Y LBBRNEROBRAN SHA LT/ &
BEROAEROMEE LTI, TOEA, [HM2), [St1)-[St3], [SY), [SSS],
[SS], [SU1},[SU2],[S1]-[S8] 72 £t B, 2B, [F 2 F LRBRNFR) OB
72 & L Tid. Fornaess and Sibony K& 5% 0 ([FS)) HEBHMTHH. £HIT
#W\T. [Br],[Bul],{Bu2], [Bu2], (BBR] I EXH %,

WRO—FTEREBOBBRA¥RIZIDOVTIR M) ARVWAMETSH 3.

W 1.1. GEEBERETS, JDLE,

F(G) ={z€€|z0® 38 UiKB\TG NARE#ER. DED,
Ve>036>0 st. z,y €U, d(z,y) < § = Vg € G,d(g(z),9(y)) < €}

EBL, L. dRCLORAERET S, ZhE GOT77 boRa s

w, Tk JG) =C\JG) EBVWT, GOZaUTRELND,



EW 1.2, B G {hy,hy,...} TERENTWBEE, G = (b, h,...)
EML, £ HBERL:C 5 COnEARERIT b ML, .
J(g) := J({g) EB<.

HlE1.3. G EAEERLT S,

1LERD h e GIZDWT. W(F(G)) C F(G) ™D h~Y(J(G)) C J(G). L
WU, HEBIEB3—RITIIED LN,
2.GM (EBELT) HRERT. G=(h,... hm) DEE,

J(G) =hi 1 (J(G) U---UhN(J(G))
B, COMKEE. #HACHLEEVS,

P14 prpops € CEL. TD3RREZAWERTET B, h(2) =
2(z—-pj)+p;,i=123&8L. G= (h1,he, hg) EB< &, J(G) Z e
PARF—HATy MTiEB,

2 EBRERESVSERLZARERY

AW TRBFERERIIONWTERT S, ZOHDKEEEEDOS > ¥ LS IR
ROZRIUEAT 3, GEDERITIEVICERICMRELTVLAS I DM S,

EM 2.1, (FREREIZES W) FEERGICDONVWT,

P@G):= | J{g:C —» Coms } (c €)

9€G
EBE. G D postceritical set &), TSHIT, GHBIER LD & =,
P*(G) := P(G) \ {00}
&BE. G D planar postcritical set &35,

AR 1. GPABEEROBLAET TERTNTNREHLE,
P(G) = U, 9(Uner{h: C - COBRIEY)) &35, ZOZEHS. P(G)
DHFEISBIENTES,

Tl 22 0k ROZODEHEDONThELEETEERNERG DESE
T5:

o EED g GIZDNT, deg(g) > 2.

o P*(G)IXC LHR.

G Dt G 13, postcritically bounded T& 3 &5,
¥, Guis = {G € G| J(G) i3/} &B<.



EE 2. g HFHEXTdeg(g) > 2725H. M{g) €G) « [J((g)) ik
&5, (M) LU, —BROBFEIXERHTIE. G e ¢0D J(G) MIEMK,
LIBRENBD. B G=(5,2).)

ME1 GeGy, DEE, ANBIZOMN?
T 23. K, K, 2 CORRBERBNERE LTS,

e K1 <Ky &ElX. RDELEZRES : MK, = Ky ¥ K, ﬂ‘C\KQ DH
SERCTEMRSITTEND)

o Ki <Ky &, Ky < Ko D Ki#K, D& E%EES,
AR 3. COBTRWEKE LN MEOTERMITIE “<"IZ¥NEF. 0« <”

%*. surrounding order &1,

Bl 2.4 BEEBGIIHL K(G):={2€C|{g(2) | g€ G} NCTHR}
8L,

ER’ 2.5, HEZM X ICHL. Con(X) TX DERRILUERT,

EHR 2.6 ([S6],[S8]). (BRRA) (ABREREIZMSAN) BHEA LG M
Gai» WRT2LE, ROLTHEDIAD,

1. J(G) cC.

2. (Con(J(G)), <) \ZLNEfF.

3. (Con(J(G)), <) WKIZBMKAITE Jmax EB/NITT Jpnin 2B B,

4 F(G) DEEMRSIIBERN ZHlkS, 1 EHR A c CHElEL
i ANHERER (z€C|1< 2] <r} KRERIRBTHE - E%2NS
bOETB.)

5 A:={U|URF(G) DHERRS } £B< &, (4, <) LR,

6. int(K(G)) #0. % L. int() ZNAREEHS5DT,

1: The Julia set of G = (hi, ha), where g; := 22 — 1,g5 := ‘Tz,hl =
g%, ha := g3. The semigroup G belongs to Gg;,. Moreover, G is hyperbolic,
ie. P(G) C F(G).




W 2.7, (HRERESIIESRE) G e GM2REBBROKTERTNT
WBETD, TOLE, J(G) BHEETH D,

CHR—DD2RULDEBRERTERTNTNDLEDL, FNENI 51
CROEFR. J(G) BEETHEN, £S5 TRrIFNIEETREBEOEERS
2D, LML —BOAEEKETIE. ¢ ORMDAREERDHDIZR->TSH.
ROFADH %,

R 28. £BDn e NEDWT, 5 G = (hy,... ,han) € GAHD,
#(Con(J(G))) = n&Hd, £, $5 G = (hy, ha, hs) € GAHD. §(Con(J(G)))
= No t.r;ac

AR 4. FRERSERER G € G I2DWTO Con(J(G)) DEKIZ. [S7) D
HMEERAIREQD—) ICBETS.

3 SUYLRZIERN¥R

A OZERNEROBEEGCALT. SV LRBARNNEREERT S,
LUTOESLREEZAND.

1.Y:={g:C— C|giRBHER, deg(g) > 2} &£B<. Zhiz, CLO—
BRNKIC L AHEAND.

2.72)Y LORVIHERREL TS, LAF. A, RLSH r K-> TH
FEREBRT S, IC LO WUFKHD) 52T LBBRRNER) 2%
ATWL, (ZhRC LOTIITBETHS,)

3. X, := (supp 7)N &B<, =KL, suppridr DEEERT,

4.7 = @27 £B<. IR X, LORVIVERNE. ) 5—RE
A=A x Ag X +++ x Apxsupp Txsupp 7 X --- C X, 775U A; Csupp
7, DEZRF(A) = 7(A1) X - X T(An) ET2 B,

5.G, %. supp 1 TERI N/ ZEHRXERE, &7,

6. £8D z € ClzxiL.

Troof2) :=F({h = (h1,hs,...) € X; | hy---hy(2) = 00,as n = oo})

EBL, chid, BYRQHTHEENE r > THERAEBRNTH &
3185 L H LIBBENERD, M 2z c CITHL T, o IZFTF<BR)
(% : UL F(G,) DEERERS L TERMK (FOEKIIRIITL D).
7.C€):={p: CoR|p I3#M )} &BE, AR M, : C(C) » C(C)
%,
Moo= [ olola)) dr)
supp =

TEHT %,



£® 3.1 (REEB) LOEBIBREDHETsupp 7Y TIALNAT b,
MWD G, €Gaiy ET B, TDEE, KD 15 6DETHARDIUD,

1. F(G,) DEBDERERS U ML, $5Cye(0,1]2BY. Tyl =
Cu.
2. (MEE))T, . : C - [0,1] REEBEKT. M, (Tro0) = Tr00-
3 (WHEM) A:={U|Uid F(G) n_HH#E&HT} &B<.
(8) A1, Ay €A, A1 <Ay DEE, Cu, <Ca,. BIT. {Ca|Ac A} BE
THEWIZRES,
(b) J1,J2 € Con(J(G-)), J1 < J2 => max.es, Troo(2) < min.e, Tr,00(2).
L EBDAc AITHL, Tf'oo|k(cv) =0<Ca<ls= CF‘.,,(G,)- =rEL
Foo(Gr) 13 00 28V F(G,) DHEEERZT ET 5.
5.QCOMEELTS, ZDLEE,

Qn ( U aAUﬁ(Fw(GT»Ua(ff(G,))) #0
A€EA
1251, Troolo REMBIK TRV, (LD 1,... 505, Tro ¥ [E
BOBSE:) IZTWS, ZOLIRBEEBEROIAITAERS.)
6. (No Julia set of {{(M}).}n)
K(Gy) D (M,). FE/sH DHBRHME p TREFT HOIME—DHF
HT5: EBD p e C(€) ITHL T, € L—Hiz

MP(0)(2) = Troo(2) - 9(00) + (1 = Trool(2)) - ( /C ¢ dy), asn - oo

Eh25, £oTo M(C) 2 € LORVIBRMEOZME LI E, 20
ET—RIT (M) (V) = (fe Trioo @) 800+ (Je(1-Tr00) dv)-p, as n —
oo 2B, (ZOMRED., ¥WG, OV UTHRE J(G,) BETRW
(REBHDS3) DIT. {(MP)e: M(C) 5 Mi(C)}nen @ 207

B 1w, ) £k, C(€C) O M, FEBHEMIIERE Ty 0o TES
hic 2RFELEM, 3510, (M), FPEREBREOLHO L)L T— K5
120 EuD22,

+X 5.

o ZERERGNY DAINY MIEATERENTWS ET 2, 20
LE,.YDOHAIRVIBEBRUE 7 IC&>T, supp7=A ERBDT,
G=G, TH3. £2T. G € Gai, BT LDBED T, oo : € > [0, 1]
NEZSND, :

s EEB®M2, 3&0, Al,AQE.A,Al#Az nDEE, 6A106A2=0.



4 2MERBHEAFHOZM

ZOETIE, 2TEEROZERERICB o THLSERTS, #iZ, 27T
£RO. BRBEEENERL N 2ARNEROBMEER, PaUTH
AMNEEELNT A—5 D#EE (disconnectedness locus &3 ) OEAD
FEHIZBWT, Too IR T 2HROMMK) NEBORE (h> h—ILB%)
ICR-REWEFET L THEDOIE%ART. & 51, disconnectedness locus
DERAIBVT, loo KWRTHHBOMKI EHB/NS A5 TRUST
BIENTERZLERL,. (REMKIIMNE : OBMKE L THABKROM
FEmM LR EHBEDB T EERT,

8 4.1. KOELBEES,

o YV:={g:C—oC|g RBER, deg(g) > 2}. THiZ. C LO—HRITKIZ
LBMHEANDS, IS, FEOme NIZHLT, Y™ :=Yx..-x)Y
(m factors) & BE. BUHEANS.

o B:={(h1,h) € Y? | P*((h1,hs)) is bounded in C} &H<,
o C:={(h1,ha) € Y* | J((h1,h2)) is connected} £B<,

o D:={(hy, hg) € Y2 | J((h1, ho)) is disconnected} &$<.

o H := {(h1,h2) € Y? | (h1,h2) is hyperbolic} £ &<,

o T:={(h1,h2) € Y2 | J(h1) N J(ho) # 0} £B<,

o Q:={(hy,hy € Y| J(h1) = J(h2), and J(h;) and J(h) are quasicircles}
EB<,

WHE 4.2 KEHHNBHNBND X, V? OETRHRVWHBIEETH S,

EW43. meN, (h,...,hm) €Y, 2 CETHLEE, UTOREZ
5,

o S(hy,... \hm,2) =

inf{t 20| ¥ > ) (R, -+ by ) ()] < 00}
ne€N (wi,...,wn)€{l,... . M} hy, hu, (y)=2
€ [0,00] EB<.

o EBD pe (0,1)IZR/L. T(hy,ha,p,2) %, C LT, B, h ZHR
pT. hy 8RR 1 - p TRRT DS YLRNERITBITSD, BEE
Hooe CINRTDHR] £B<. KDEMITIE. 74, pyp = Poh, +
(1-p)dn,, EBVWT Gpi3—RhDT4 v ). T(h1,h2,p,2) ==
Trp, npproo(2). EB<e (20 T(hy, ha,p,2) 3 F((hy,ha)) £ R
MEXKRKTHB. )



o C DEBORHHES AITHL. dimy(A) £ A OREEMITHT SN
TARNTRIEET B,

TH 4.4. (BB C) RO IM5 14 OLTHARDIUD,

1. (hy,ha) € BAD MD G = (hy,hy) ETB. TOEE. ATHI(G) N
h7 (J(G)) =0 &7x B,

LHNIMHNBNC)=HNBNC &725.

S AEED (hy,hy) € HNBND IKH L. dimy(J((h1,h2))) < 2 E7ED.
J({h1,h2)) V3 porous TH 5.

4. (h1,ha) € (HNBAD)\Q T3, ZO&E, EBD z € C\P((h1, h2))

LT, dimpg (J((h1, he))) = S(h1, he, 2) £12D, EBIT, HBe>0

& (b1, hy) EHNBOBDIEH V ITk> T, MEED (91,9:) € V & ERK

Dz € €\ P((g1,92)) KR L. dimp(J((91,92))) < S(g1,92,2) S 2~ ¢!

Ehs B,

.DNQR=0&7i%.

V2 OEBOBEREERS VITHL, QNV iV ODHEMST variety ILF EN 5,

(HNABNC)\QRHNIBNC) TRETH 5.

AEBED (hy,he) € (BND)U(HNIBNC)) EEBDO<p<1ITHL.

J((h1,h2)) =

{20 € C| 20PEBDEHU K L. 2 T(hy, ha,p, 2) 13U LEE T}

&%,

9. (h1,hs) EHNAMBNC), 0<p<1 ETH, TDEE,

[z T(hy, ho,p, 2) 1 € EHIE] <= TJ(h1) N J(h2) = 0l

10. (h1,hy) € (HNOBNCH\Z LT B, TDEE, (hy, he) DHNBIH
H25H5EHV RH>T. HED (g,9) eV EERDO<p<1iTH
L. 2+ T(g1,92,p,2) 12 C LM E 725,

11. (h1,hg) € (BND)U((HNHBNC)\I) £T B, ZOE&E, FHD
z€CIZHLT, B peo T(hy, hap2) 1 (0,1) £, ERFHNTHS,
oI, £EO ne NU{0} KRLT, B (p,2) » EE (b1 ha,p2) B
0,1) x C LHEGETH 5,

12. (R TEIME) (hi,h) € BND, G = (h1,he), 0<p<1&T B, C
nEE, B3 (BEL) BRUE ., M JG)XH>T. ROVLTHhED
W=7,

o supp v, = J(G).
oy, KMTBIREAERTOR 2 € J(G) RBWT,

o NS >

lim sup |T(h1, ha,p, 2) — T(h1, h2,p, 20)] _

z—2zg ‘2 - Zol

ETED. 29 Tz T(hy, ha,p, 2) REWDVRAETH 5.




i, J(G) DIFIEAERIEE BAHD. BOBETz— T(hy,ha,p, 2)
REMHATTETH B, (v, EHLIBRBE, £, Ti= {hy, by} &B
&, BHER S TNC - T'C 2 (11,72, ),9) = (12,7, ) m ()
TREHET S, Thyhap = ®;°=1(péh, +(1- p)th) EBL, ZhiEN
OHRAUETH D, o . TN INELTRER, DED o(n,ye,...) =
(12,73,-..) 825D ETB, f:TNxC o INx CD (0,74, n,,) KK
THMMI POV—ZRKICEEB N x € LO f RERBNEE 5,
EBL ([83))e vy BHE e : TN x € = CIRED v, 1= (mp)u(5p) &
HLIEHBOTHS,)

13. (A ERDEEDANILY —ERME) (b, b)) e HNBND,0<p<1
ETBH, TOEE, 2o T(hy, by, 2) 13 C EANY—HBTH 3.

14. (h1,h2) € HNBND, G = (1, h2), 0<p <1 &ET B, § = dimy(J(G))
EL. HEZERTEDNDARITREE TS, (E: ZDEE, [S5/&
D, 0<HS(J(G)) <o TH3.) ZDEE. 5 [RERI a(hy, ha,p)
NH->T. KD (a)(b) W T,

(a) alhy, h,p) < 17251, HERBTBIFEAERTD 25 € J(G) 1T
MU,
limsup IT(h1, h2,p,2) = T(ha, by, Py 20)] _
=z |z = z
&2 29 T 20 T(hy, ha,p, 2) B2 BARTTHE,
(b) a(hi, ha,p) > 1725, HO BT BIEEAERTD 2 € J(G) I2
MU,

lim sup IT(h1, ha,p, 2) = T(ha, ha, py 20)] _
z—420 Iz__ ZO|

&1LV, 290 Tz T(hy, he,p, 2) 1E 25 FilE.

0

A6 TR 44D 1214 KD, ZBD (hy,h) e HNBNDIRXMLT. &
20<p< 1B, v, THTDIEEAETRTD 25 € J({h1,h2)) T
13z = T(hi,ho,pz) REMSRARELN, HO BT HEEAELTO
29 € J({h1, h2)) Ti& 2> T(hy, hy,p, 2) BERDIABIREICTL B,

EB 7. LDz T(hy, hy,p,2) REBORBE (4> h—IVEK) ®IX—
JORBRMBOUKTE LIREEBA, £E, 20 %%(hl,hz,p,z) 13, A
BEOMEFA LR ERZA D, TOZEEUTICRAT S,

R:= RU{£oo} &<, hi(z) =3z, ho(z) =3(z - 1)+ 1 &BE. R E
T, BE. BRI TOTh 2RBRIDI Y LRNEREEXD. 0L
., Tioo(z) &, +00 IWINKT BHE) EB<E Thooloy 2% [EBROBE
Bt (HAVRA Y F—HEK) ELTAShTRAHDIT-HKT 3,

Ere. hy(z) =2z, ho(z) =2z —1)+1 &BE. R LT, §E. h, £
BpT. hhy 2R 1 - p TIRIRT D5 T LRBRN¥REEATZLED, T+00
ITWRT 5HER) 2 U(z,p) EBL & 2 U(z,p) 2[0,1] LTEZAZ LI



R— Y O%BRKIT—BT 3. (F : BROBBEOIIX—/O¥REME,. 5
AL HERERAVWTERTAZOL I ABRRBSETITREM oKD
izBbhs,)

e 0,1 EQ z o (5 (2, }) REARKE —HT 2. (ZOC EIXEAH
NS5HSNTVNS, M-LOOWHE (HY]) 288, )

ChSDZEEBEAT, SEXDOEE 4.4 D 2 T(hy, ha,p, 2) WEKROD
BN AR — VR REBOEREELIREBA, £z %%(hl,hg,p, z) It
BAMKOBREEEREBADDOTH S,

2 qi(z):=22~1,g2:= ‘T’,hl = g3, hg := g3. (h1,h2) € HNBND. The
graph of z — T'(hy, ha, %, z) (a devil’s coliseumn: a complex analogue of the
Cantor function or Lebesgue’s singular functions).

3: The graph of z = 1 — T(hy, ho, 3, 2).




4: The graph of z — %T;(hl, ha,1,2) (a complex analogue of the Takagi

function).
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DEEMNT 0o € F(G) BEERT.
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B 444 2FTTIENTES,

(e) (Be] & 0. EH 4.4-6 MHES. EE 446 EFEH 442 2HHEDE



T, BB 447285,

(f) EHDHE 3b £ 0, TH 448 2185, T/, EH 3.1 OEHADK
ORNOHEERNT, BE 449, EE 4410 2185,

(g) EBADA$ 3b #ANWT, BH 4.4-11 2155,

(h) T T— REE, V- REOE. R7> vVl F—~OEl
EBEAEEEAVT, TH 4412 27T EMHRS,

() F—ROBHEBZEEZANT, TH 4413 RT T EMHKD.
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