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1. N- Method to Some Linear Second Order
Ordinary Differential Equations

Katsuyuki Nishimoto Descartes Press
Abstract
In this article, the linear second order ordinary differential equations
Llp,z,a:gl=@,°z+¢,*(1+a+g2)+@p-ag=f,0 (z=0)
where
¢, =d'pldz* (k=0,1,2), ¢, =9 = 9(2),
f=f(z) and g = g(z) are given functions,

are discussed by means of N- fractional calculus.
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2. Some Extensions of N- Fractional Calculus

Manju Purohit , C. L. Parihar  Holkar Science College

and INDIA
Katsuyuki Nishimoto Descartes Press
Abstract

In 1993, some theorems for the N-fractional calculus of products of two
power functions are reported by K. Nishimoto and S.-T. Tu. In this paper, some
theorems obtained by extensions of the theorems which are obtained again by
the use of N- fractional calculus are reported.

Subject Classification 2000; 33C65, 26A33.
Keywords ; Fractional Calculus, Nishimoto operator N*, Appell Functions,
Lauricella Functions, Multiple Hypergeometric Functions.
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Lipschitz $HIZ %3 % Carleson [6] % Hunt-Wheeden [8, 9] D&/ {H5 LA
¥, BHEEREORT > IVRICHTIHANKEBEINTEL. £OHT
b % Harnack J{EE® Martin 55 R OREIIH.LHREEETH > 7. Lipschitz i
3IZ % L Tid Ancona [3] ®® Dahlberg [7], Wu [11]; NTA #E8IZx$ U T Jerison-
Kenig [10]; Holder f112 % L T Bass-Burdzy [5]; —HRE L —4k John SUHIT
HLUTIH[1] R 212 E. TS OMRIIEBOBAIENEEEZRDOTNLT, &
CETRF v NARNBEENR DM DN E VRS BBICE TV TV,

IITRENAMZEEZD. TRAOBEBRORT Vv I VRHERZEIZEZ,
FNNEAENRHEEZEAINEERTS. I TH5A55484E, EENETEREE
FUEAETRERD, VE+TSRETHS. FICFRANOARELSEBRICHL TH
BHHRBIZR->TNS. LF DR OFREREL, 6p(x) = dist(x,D) &B
. P x¥E r OBRBLUVEREZE B(x,r) & S(x,r) THEDT.

EEL EXAL A >1BEUrg>0MHoTéedDEO<r<rpiTHL, u &
v DN B, Agr) LOEBDOERMBKT 0D N B¢, Agr) LTHAZZSWE

u(x)/u(y)
SRS <AL (nyeDOBED)

EB-oTWB EE, —HER Hamack MR THEND.
(1, Theorem 1] TKRZERL /.
EIE A, —BARII—IBR Harnack RB%2H /=T .

COFBEOYELEALD. —BREROEHEIIEROLLICHAICEEINDD
12, 5% Hammack BEEIIBESEBRVWTORITAIENS, BR@EIULZEE
PR H— BT K ENE NS BREEREERET 5.

EE2. THA>1 Erg>0NEELT

C B¢, \D
apge2n(BE, 1)\ )>l €€dD,0<r< rp)

Capgyo, (B, 1) A
EROTVBLEZRREERENRILTIENS.




RRAEEZAWD LARBESRHI

(u—ﬂr
wx,DNSEr),DNBE¢,r) <A — (xe DN B, r))

LB B>0DEELFAETHS ([4, Lemma 3])). EEFEERHORKEDE T—hHk
B John B & R8T 5 T EAHIRD.

FE1L DIIBRBERUER-TLTE. CDEE DM JIohn @R THIVLE
+o%M%kZ o> O BEELT
op(x)

r

(1) w(x,DnS(f,r),DnB(f,r))z%( ) (xeDnB(g,K’))

BEBDEcOD E0<r<n ICHUTRITSHZLETHS.

EHEAOBILUTICEENS.
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4. Isolated singularities of super-polyharmonic functions

R EBRRKFER - BEFER
KEBIL LEBKE - BERER

TOMETIX, RREFMIBEKL T D m WK m EWMBEAK DS A
EH [6] IZDW TR~ B.

B(z,r) & S(z,r) it v EnEThdlz, ¥Er ORMKEKREERT. &6
2, B=B(0,1) % Bk, B,=B\{0} £¥3.

QEa2—2Vy FEMR"(n>2) NOBEELTS. HMQ)IRQEOMm A
R OLEL T2, Q LOBAARS 2 TEERBKu BREBT L &,
v mERMBAKTHI LV, ue SH™(Q) TRT :

O [ua-Are@izz0 (e lP@,o20
(i) wu(z)= lir%][ u(y) dy € (o0, 00] (Vz € Q)
=0/ B(z,r)

2m KD Y — A% Rom %,
R (2) _ lz|2m-n (n ‘iﬁ&i 7: ‘i n> 2m),
T |z log(1/)z])  (n iEABEAD 0 < 2m)

eL,

A
Rami(6,2) = Ram(C = 2) = 3 57 (D*Ram) (-2)
gL ™

ETB. &EBIT, ap #01%, (—A)™Rom = o' (6 : RATD Dirac &)
LRRDEKETS.
EE 1 uc H™(Bo) R BEM s (LA L

lim infr‘f lu| dS =0 (1)
e 4 5(7‘)
BWMI-T 2B,
u@)=h(@)+ D, c(A)D*Rom(z) (z € By)
|Al<s+2m—n

L2BheH™B) LEK D) BFEETD. BT, s>n-201D01, (1) %

lim infr"][ utdS=0 2)
S(r)

r—0

WRERZADZLNTED.




TE2 ue SH™2By), u=(-A)"u T3 ZDLE&, HHEHs>n-1
WL

r—

liminfr"][ ©udS=0
S(r)
P36,

u(z) = v(z) + om . Rom,1 (¢, z)du(C) (z € Bo)
0
LB v e H™(Bo) BFEETS. T, Liks+2m—-n-1<L<s+2m-n
AWM TEELTS.
EbiT, uit(2) BWTR 5,

u(z) = h(z) + ) (A)D*Rom(2) + atm /B Rom (¢, z)du(C) (z € By)

<L

L7225 heH(B) L ER () BEET B
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5. AFMART Y VI X 5L DEFEBREICONT

KE L IR B REFEREFHER
TH & JE B RFBE FH

Siegel-Talvila [6], Sjogren [5], Ronning (4], Brundin (2] OBFZRICBEEL T, ¥ZEM
D = {z = (1, ..., Tn_1,%n) € Rz, > 0} (n 2 2) KRBT BHEMAT Y VBT L 5
4y D HEFRHE R T OMBRE & BEREBREICOVWTHRETS.

R™! toBA% f 4, ROKBGEMT LT 5:

o [ a7y < oo

ZZiZ,1Sp<oo,yERLTD. BRTF—F fICHTEIT4 V7 VEERILEDIT,
KOZBEEEZS: zc RPIZAMLT, Ki(z) = |z|™* 22

K@) (1 < 1),
Fam(®) = Koo ~9) = ygnas 3 [O02P Kl -0)|_| (w2
LT 5. ARTRROBEEEEZS:
Kamfla)= | Eam(@y)f)dy

n-A—-1l-(n—-v-1)/p<mSn-A-(n—y-1)/p (p>1)
“A+yESm<-A+7+1 (p=1)

15, R B0 f BEE (1) W EE,

lim x2|z|1'"+(""'1)/”K,\,mf(x) =0 (m<n=-A-(n—v- 1)/p),

|z|—+c0,2€ D

lim  aa]t 1D/ log []) 7 Ko mf () = 0

|z|—+o0,x€D

(m=n-X=(n=y=1)/pp>1,p =p/p-1)).

p=1,m=-A+7v D& &, Siegel-Talvila [6] IT L > TR,




BRF—Z fIZRT274V 7 VEIX
2
Un,mf(z) = ;anﬂ,mf(z)

n

THEXOND. ZIIT, on REMROKHEEZRT.

(& 1] &4 () 283 R LoEFRBEK F iTHL T,
-l-(n-y-1)/p<m<—(n—-y-1)/p, 1>-(n-1)(p-1)

ROHE, U f KB T
(i) Un mf € CZ(D) |'-)C'O( —) ) (11) oD k£ Un,mf = f ) (ln) DLt AUn,m.f = 0;
(1v) Unpf(z) = o(@[al"1=0=10/7) (ja] 0,3 € D).

KIZ Prf(z) = If*xf(( )) DEFEREOFEELARLD. T2, A2n-1,15p<

o, f € I?(G), xc ERMEE G C R™ OB L 35, T, T/ u—FHEK
An(§) = {z € D: |z = &| < h(zn)}

A>n-1),

t
x5, ZIIE, h(t)=C n-
EEZD (t) {t(lOg%)p/( 1 A=n-1).

[BE 2] BLAETRTOERREEGIBVWT, RE AE) KRBTz {DLEE,

Pxrf(z) = f(£)-
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6. Beurling’s Minimum Principle in a Cylinder

BE BT THEKXK.- B
WF B THEK. -BR

D%R™ (n>2) LOWSHREREBOERBKEL,
(D) ={(X,y) e R";; X € D,—00 <y < +o0}

B F—ERE. T, (D) DIIVF R A VRS O, (D)U{+o00, —0o}
THD, HDMLBEERIBITEYNT % Ko(P) (PeTn(D), Q€
A) TERTETS. ,

[, (D) D¥BEEE E N Koo P) DIEMEMFNEBIB 2 characterize T2
i, E EIZBWTh(P) > Kioo(P) &2 2B DIEMMABIK b ITX L
T, Tn(D) LETh(P) > Ky oo(P) ET2B L EZE NS,

[a(D) DER53ESR E # 400 T minimally thin TH 3 &,

RE, _()(P) # Kiao(P),

E72% Pel,(D)WEETHEEEWS. HL, RE _(P)REIHEY
% K 1o00(P) O regularized reduced function &9 5.

B(P,r) % P e R™ ZHud, ¥ &2 r OBIRE L, d(P) % P € T,(D)
5 (D) DEARETOEMELTS. ECTa(D), p(0<p<1) ITHLT,

E, = UpeeB(P, pd(P))

255,

Z DWW TIL, Dahlberg [1] Ic & 59 5 M RHR 2O RIURIC B
BMEE, 22— LNSERICREANS BERITBOTHET 3. I
BICI[2) KB SRREEAT 5.

EE 1. [,(D) OMHEA EIHL T, U FORKFIIRAETSH 5.

(i) E M K o0 (P) DIEMMFEBI Z characterize T3,

(it) EEED p, 0 < p <1 XML T, E, i +oo T minimally thin TR,
(iii) 3% p,0< p< 1 IZHL T, E, & +oo T minimally thin T/,

£ 2. [,(D) DIAES BT LT, UTFTOEHBIAMTHS.

(i) E H K yoo(P) DIEEMIEBIK % characterize T3,
(i) EBD p, 0 < p< 1 IZHLT, |E,| = oo,



(1) BB p, 0 < p< 1L IZHL T, |E,| = o0.

Ta(D) ADRFY {Pr|}ms1, B¢ separated sequence TH 5 &1, H3E
(> 0) MEELT,

|Pi = Py| 2 cd(P) (3,5 =1,2,...,i # j),

ERBEEENDS.

®. {Pn}m>1 % separated sequence £ 5. M {Pn}ms1, P Kio(P)
DIEERT BB % characterize T 5720 DHBE+34&E1T

f;ld(P,,.)" =00

TH5.

&30k

(1] B. E. J. Dahlberg, A minimum principle for positive harmonic func-
tions, Proc. London Math. Soc., (3)33(1976), 238-250.

[2] I. Miyamoto and M. Yanagishita, Some characterization of min-
tmally thin sets in a cylinder and Beurling-Dahlberg-Sjogren type
theorems, Proc. Amer. Math. Soc., to appear.



7. Notes on univalency of certain analytic functions

Shigeyoshi Owa (Kinki University)
Dinggong Yang (Suzhou University)

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

f(z) =z + Zanz"

n=2

that are analytic in the open unit disc U= {z € C: |2| < 1}. We denote by S
the subclass of A consisting of all univalent functions f(2) in U.

Let g(z) € A with g(z)/z # 0(z € U). Then we say that f(z) € A belongs to
the class T(A, u, g) if it satisfies f(z)/z # 0(z € U) and

(fr-28) - (-5 | <+

for z € U, where X is complex with Re(A) 2 0 and g > 0.

Theorem 1. If f(z) € T(\, p,9) and 8(g) 2 I’1_+l-‘7>‘_l for Re(A) 2 0,1 > 0, and

(1/g(21) = (1/g(22)

21 — 22

rn #F 2,2 €U 2 GU},

8(g) = inf{'

then f(z2) € S.
Corollary 1. If f(z) € A satisfies f(2)/z # 0(z € U) and

2f(z) 1420z 2l 2 "_ 2a?
R " (G+ap {(f(z)) <1+az)3} <

for z € U with Re(\) 2 0,4 > 0,|a] < 1/2 and

B 1- 2|a|
1+2X\ = (1=l

then f(z) € S.



Remark 1. S.Ozaki and M.Nunokawa (Proc. Amer.Math.Soc.33(1972)) have
shown that

If f(z) € A satisfies

22f'(2)
f(2)?

-—1‘§1 (z € 1),

then f(z) € S.

Theorem 2. Let f(z) € A, g(z) € A with f(2)g(z) # 0(0 < |z|] < 1) and
d(g)21. If

<2 (z€0),

then f(z) € S.
Corollary 2. If f(z) € A satisfies f(z)/z # 0(z € U) and

l(m)’ <2 (ew),

then f(z) € S.

Remark 2. M.Nunokawa, M.Obradovié and S.Owa (Proc.Amer.Math.Soc.
106(1989)) have shown that

If f(2) € A satisfies
z n
_— <
’(f(2)> i 2l (€D,

then f(2) € S.
Problem. (1) If f(z) € A satisfies

I(m) a2 (z€el)
for some a, then f(z) € §*(8)?
(2) If f(2) € A satisfies
Z n
(m) Safl (z€e )

for some a, then f(z) € K(8)?



.y M) —< HEHMOEAEBZIZLS
BB OBEHEOBZHICTONT

KETuRZEREREEH R IUAR B

C%V—< HE R FLOBEEOBHBETRVHMMBRE TS, LTOLRME
- TERE r >0 OR/MER Nr(C) LEE, “RIIITSH C D
HEAY LERFEIZTA.

- R EDd A Cy FEHELT, Cy % r Al iterate L72d D
Com & C LHPEHFEIN—TL %5,

C 7 R LEHLZPAMMBORIL, Np(C)=0 L ED5.

R, Ry TN g1, 02 (g1 > g2 > 1) DI 37 M) —<VH,
f% R 25 R ~OEREREL, C % R LOEZEOHHTRVE
AR E T 5. KEETIE, R IINNT3 f(C) DEZR Np,(f(C))
D L5 OFHEIC OV THEA L7z,

f:Ry — Ry DS % 722, Ng,(f(C)) d f DE#d; TL
POEMETE 5. Lo T, Riemann-Hurwitz OB{E (cf. Farkas and
Kra [1])

2(g1 — 1) = 2d(g2 — 1) + B(f) (1EL B(f) i f D5 IKEOK)
£, Np,(F(C)) D g1, go DAIKIET BB & % £ 5 DFH

Ng,(f(C)) < df =

PERLND.

—7, f: Ry — Ry IS 2 F OB, Ng,(f(C)) % g1, go DRI
FIAHTEPOEFFMET A2FIL, —RIZIETE 2V, £ZT, N, (f(0))
DL o DFHEZ KD B LT g1, go WHHFIAT BERELT, C D
BHEE S 15 (C) 2FATAHICT S, BONFHMEIUTOLESD
Th5.

ER Ry, Ry PENRFNER 91, 92 (g1 > g2 > 1) DAYINy P —=
YHEEL, f% R 5 R ~OFEBERNERELTS. R EOHERE
DO HFEARIHAR C 12X LT,

ANRZ(f(C)) S Inax{:z;—:i) A(glr g2, lR1 (CJ)}



AE Do, {BL,
(14 2(g1 — 92)(g1 —1)/(92 — 1))

A(gl7g2) l) = sinh W(l) )
n(l) = 2771- (77 — 4arctan(tanh %)) ,

F7, g (C) 1, Ry LOME -1 ONMFHEICLSE CORELT 5.

£E

[1] H. M. Farkas and I. Kra: Riemann Surfaces, Springer-Verlag,
Berlin and New York, 1980.

[2] H. Yamamoto: On the multiplicity of the image of simple closed
curves via holomorphic maps between compact Riemann surfaces,

to appear.



9. % K =2 7O B D BALR K

INEETF KR KEKRFERBEMAR
Charles A. Matthews ®#* 7 78I KE

2ODAEIAERS(2) =242 & T(z) =1+ (1+21) TE
RENBEE G =(S,T) &, regular b-group of type (1,1) LT
NTWBHBEZ T4 VBILRb, G3) - EHE CILEAIC
ER LT, #0ERATIAELREERES Q 2 1280 FL. £
DEHLEM QG X1 ERHEI—F AR S,

—% C # W 3ATZME HS 0EREBE W, CTO Q OHE
&0 H? TORMBMALEEZ S L. MATDHER Dome(Q)
2 G RERIERT 5, FOBZME Dome(Q)/G b 721 8K
})% }‘—72‘:&60

FIT, INL2D0D1ERHEI—FADP I A I2T—
ZRTENL LVEENRTWAE D RFFM L7 25BN 132
S—PEsEY logK £¥ 5L,

THRE  2.0015 < K < 2.0161.

ZOFMEISH—A PV ORAE K =2 FHEORBIEE5Z2TV5
ZtE, IOBETHET S,






10. SO3) D IEHEHIRS BEDE T HES

#EHE (SR - E)

BOBHELBMLICHEELERTILEND S, TITROER
ZREAT 5.

EF (Beardon [2] ). SL(2,C) D& E G BHEHTHD LR &
2¢eH OGN ERESERDIEESD.

PEBITONWTIRROGENESHNTH 5.

#%8 ( Abikoff-Haas [1] ). G % SL(2,C) DWERLETE L 1 80
2ENEIREZEE X CH3 TG ARERLONEFEEL TUTOWTNNA
B DD,

()X IZH D1EANSS,

)X ZH =C D1EDAENERS,

B)XECODBNERZ2HDINELD,

BIZGM (1) 2A9EE GARALER (& ) DHENS2B T
CLRRETHD. I5IC G (1) ERETHERT X ={¢}, (e H &
T35 3Afe MR s.t. f(HY) =B3, f(¢)=0& fGf™' < SO(3)
EfB, ZhED %R SOB) DRAE G IKOVWTERTS, ZITC
DEERERE Fg={¢e€S?|g)=€¢fordge G-{Id}} &
L. &5I2 k=23, ---,+00 1272 L G DK k DEROBEERES
% Ft={¢cFg|lod(g) =k} &EEHETS. £ N =(0,0,1), S =
(0,0,-1), E={(z,y,0) | 22 +y* =1} &£B<,

TR, G % SO(3) DHBHBARLET D LRONTRNAKD LD,

(1) 3f € SO@) s.t. Fpgpr = f(Fg) = {N,S}. L

(2) 3f € SO(3) s.t.f(Fg) C {N,SYVE, f(FG)NE C f(F§) & f(Fo) =
{N,S} U E.

(3) F& =S

ERICIERDZDDMEZHAWNS,



HEL SO(3) DHMRBAE G 71 S? LOLHBBAMBRER
LBNET S, 3510 ¢ RUKERAOEREZSDLTE, T5H&
FF =S 400,

HWE2 G SO(3) DHBHBAR THRMKOERDOLN SRS E
THE G S LOBBRAEFREKCT 5,

FEORELTROERESES,
%. G & SL(2,C) OHAEMMNZNMIET C LONAZEHBAREIR

LBWnETS, 5& GUHHTHEIIEE G DITRTD ITTERE
DEVHERTHD ZLEEETH 5,

FE EORT VWHRIHABAREIZLAN” EWIRREA-S
WERFINEET 3,

BE 3

(1] Abikoff, A. and Haas, A., Nondiscrete groups of hyperbolic motions,
Bull. London Math. Soc. 22 (1990) 233-238.

[2] Beardon, A. F., The geometry of discrete groups, Springer(1983).
(3] Inoue, K., Fized point sets for non-discrete subgroups of SO(3),
preprint.

[4] J¢rgensen, T., A note on subgroups of SL(2,C), Quart. J. Math.
Oxford (2) 28 (1977) 209-212.



11. Semiconjugacy between actions of finitely
generated Kleinian groups

BRI
(RBRHIZKE)

Y —< U RELOESRERTR (—ROBEMR) £4& PSL2(C) ADRERK
BOBL VI VBL EE V- RER2 3IRTRAOER 2Lk
F2E, —ROBERLEIEIRTKEADORT A LHEICHL TREZ
FBOXRBERUICHEREN S, ZOHBRICHL TS 54 VBH3 3 KT REZEM
H® LOBBBIRLA—HENn5, #-T. 754 VBTICHLTRHS
BN =H3 T 2ZBX5ZLMTED, RLhToFERNISAL VBT
i3 Np 28 (HERGHE) av sy h 3RTSBEONBLERICRI L &, I
HERE (topologically tame) TH 5 L bh3, k. (RUhTEEL)
74 UBNHNRETH S LI TOFIMEBIERYR, RLhxts
¥ RVENRERBSE L STRICZ D FiEhs, 85 MIAEMRER
I oA VBHIERERTH B Hic. ARERY 74 VBIIMIHENRET
HBHZ L bTFRENTVS (A.Marden).

—F. VA B IRASHREOEREED ) < VRENOERELE
25k, Thid (BWE) HFERLARTIEMNERE, WFERKBVWTER
B2 b0 DO—2 I MM L RITN 2 HERVH B, THIZI T4 VBB
WTitha 8P b (convex cocompact) ¥ FEIENE 7 T A VBEISHIGT
5, JZT, AU AT NS4 VBRI L BANTOANS L
LSEIFNERRZ I A VHTH S,

CZZTERYHBHET S 751 VBG IR G OEBOERMNBOTIIAM
M THY, ZOBEEIER (translation length) A G ICDRKET HIEDTE
WTTFSMEX 5N T35 L &ITH R (bounded geometry) 2Ff> &
Ebhs, 200RAERI FA VBT, £ T LREERp: Ty o T ISHL
T, 2EEEHRR:C > CHp(y)oh =hoy RERD v € T ITHLT
BT B e &, hIZARER p ISRT HHERR (semi-conjugate) TH B L
5, BREYEETHNL, HFERO (RHEN) KT ERS.

*The author is partially supported by Research Fellowships of the Japan Society for
the Promotion of Science for Young Scientists.



TR, ARRALFOUENRERSAURTICHLT. aayny
FRISAVET AR p: Ty - T L ZTORRICRT 2B/ ENEET 2,
i, RUhTOBNBAICOVWTRROZ L AL T 5,
ER2. ARSMLRMENERZRUATEFLLVI S VBT
ayny 5&79'{'/#1"0 '('Nro < Nrﬁ‘ﬁ*ﬂ&tﬂ@%ka. H: Nro = Np
(AR LARp: To 2 T2 H o B ShoborT3, oL &,
HYHREMy 728 ERg: N, 5 Nr TEOY 7 b §5: H? - H3 AU
RIGERIRE N Y OMEET 2. IS TOMBHLRIL p IS T 2B R1G
K5,

COMETIE, I (HEHRELIMRELZ) BRERS 51 U HO%
BRBOT, BUBAIFETS-00RGE2RLEFETH S,

BE M

[K199] Klarreich E., Semiconjugacies of between Kleinian group actions on
the Riemann sphere, Amer. Jour. of Math. 121 (1999), 1031-1078.

[Mi94] Minsky Y., On rigidity, limit sets, and the end invariants of hyper-
bolic 3-manifolds, J.Amer. Math.Soc. 7 (1994), 539-588.

[M]  Miyachi H., Semiconjugacies between actions of topologically tame
Kleinian groups, preprint (2002)



12. Jgrgensen groups of parabolic type, II
- countable infinite case -

Changjun Li (Shizuoka University),
Makito Oichi (Shizuoka University) and Hiroki Sato (Shizuoka University)

ABSTRACT. Last time we stated that we found all Jgrgensen groups of parabolic
type for the finite case. In this talk we will state that we found all Jgrgensen groups of
parabolic type for the countable infinite case.

If (A, B) is a Jorgensen group such that A ia parabolic, then we call G = (4,B) a
Jergensen group of parabolic type. By normalization we can represent this group as follows:

Let G, = (A, Bu,s) be the group generated by

(11 _ [ po wlo-1/c
A—(O 1) and B""‘—(a o )

where 0 € C\ {0} and u € C.
Then it gives rise to the following problem.
PROBLEM. Find all Jergensen groups of parabolic type.

Here we consider the case of 4 = ik (k € R). Namely, we consider two-generator
groups Ggix = (A, Bix») generated by

(11 _ [ ke -Ko-1/c
A—(O 1) and B”_<a ko )’

where 0 € C\ {0} and k € R.
Let C be the following cylinder: C = {(0,ik) | |o| =1, k € R}.

THEOREM A (Sato [2]). Every Jgrgensen group of type G, i lies on the cylinder
C.

By Theorem A we consider two-generator groups Gou = (A, Byy) with o = —ie®® (0 <
0 < 2r) and p = ik (k € R). For simplicity we set By := By, and Gy = (4, By ) for
o= —ie'.



After some considera.tion we can see that it suffices to consider the case where 0 < 0 <
m/2 for finding Jgrgensen groups on the cylinder C.

Last time we stated that we found all Jgrgensen groups in the case where 0 < ¢ < 2w
and 0 < |k| < V/3/2, that is, we obtained the following theorem.

THEOREM B (Finite Case) (Li - Oichi - Sato [1]). There are sizteen Jargensen
groups in D = {(6,k) e R | 0 £ 8 < /2, 0 < k < /3/2}, in which nine groups are
Kleinian groups of the first kind and seven groups are of the second kind.

This time we will state that we found all Jgrgensen groups in the case where 0 < 8 < 2w
and v/3/2 < |k| < 1, that is, we obtain the following theorems.

THEOREM 1 (Li - Oichi - Sato [1]). Let Gox = (A, Bgx) be the group generated
by Aand Bgy. If0< 0 < 7/6, m/6 <0 <m/4, 7/4< 0 <73 orm/3 <0 <72 then
Gox = (A, Byy) is not a Kleinian group for every k € R and so not a Jorgensen group
for every k € R.

THEOREM 2. There are countable infinite numbers of Jorgensen groups on the
segment {(6,k) | =0, vV3/2<k<1}.

THEOREM 3. There are no Jgrgensen groups on the segment {(6,k) | 8 =
n/6, V3/2<k <1}

THEOREM 4. There is only one Jgrgensen group on the segment {(8,k) | § =
n/4, V3/2 < k < 1}, that is, Gy/4,, is a Jorgensen group and others are not Jgrgensen
groups on the segment.

THEOREM 5. There are no Jgrgensen groups on the segment {(8,k) | 6 =
7/3, V3/2<k <1}

THEOREM 6. There are countable infinite numbers of Jgrgensen groups on the
segment {(0,k) | 0 =7/2, V3/2<k<1}.

References

[1] C. Li, M. Oichi and H. Sato, Jergensen groups of parabolic type, I - finite case -,
preprint.

[2] H. Sato, One-parameter families of eztreme groups for Jergensen’s inequality, Con-
temporary Math. (The First Ahlfors - Bers Colloquium) edited by I. Kra and B.
Maskit, 2000, 271-287.



13. NEVANLINNA THEORY, DIOPHANTINE APPROXIMATION, AND
THE SIEGEL-CREMER PROBLEM

YUSUKE OKUYAMA
(R ILABAT)

ABSTRACT. We attack the Fatou, Siegel, and Cremer problem on irrationally in-
different cycles of points and circles of rational functions by the Nevanlinna
theory, and obtain more general and natural Diophantine condition for non-
linearizability than those ever known by completely diffcrent arguments.

1. NEVANLINNA THEORY

Let [p, q] be the chordal distance between p, q € € such that [0, o] = 1. For ra-
tional functions f and g, we define the pointwise proximity w(f, g) := log(1/[f, g]),
and the mean proximity m(f, g) := k w(f, g)do, where o is the spherical metric on

€ such that o/(C) = 1.
Definition 1.1. Let # = {fi};2, be a sequence of rational functions such that
dy = deg fy T o as k — oo. For a rational function g, we define the Valiron
exceptionality

VE(g; ) := limsup —— (g’fk)

k—o00

We say g to be Valiron exceptional for F if VE(g, ) > 0.

Example 1.1. In the case that ¥ = {z*} and g = 0, we have VE(g; F) > 0so g is
Valiron exceptional for .

We write f* := f°% for k € N and a rational function f.

Main Theorem 1 (Fundamental Equality). Let f be a rational function of degree
d > 2. Then for every positive continuous function ¢ # 0 on C,

o ¢ wlde, fHdo
dk . Jéd)dcr )

2. THE Fatou-JULIA STRATEGY

VE(Idg; {f*)) = lim sup
k=00

For a rational function f, we define the Fatou set F(f) and Julia set J(f) by the
set of all points of normality of {f*} and its complement in C respectively.

1991 Mathematics Subject Classification. Primary 30D05; Secondary 30D35, 37F50, 39B12.

Key words and phrases. Nevanlinna Theory, irrationally indifferent cycle, Siegel cycle, Cremer

cycle.



2 YOSUKE OKUYAMA

Main Theorem 2. Let f be a rational function of degree > 2 such that F(f) + 0.
Then the identity of C is non-Valiron exceptional for { 1~

3. SiEGEL, HERMAN AND CREMER CYCLES

Let f be a rational function of degree d > 2.
Definition 3.1. Let { ff(zO)};;, be a cycle of points of period p. We define its
multiplier by (fP) (z0). Let { ff(S)}j.’=l be a cycle of topological circles of period
p, where we assume that for every j € N, fi(fU~D(S)) is a homeomorphism from
fU=D(S) to fI(S). We define its multiplier by exp(2nia), where @ € R is the
rotation number of an S !-homeomorphism topologically conjugate to f?|S. We
say a cycle O of points or circles irrationally indifferent if its multiplier equals
exp(2ria) for some a € R — Q, and then Siegel or Cremer if it intersects F(f) or
not.
Main Theorem 3. Let O be an irrationally indifferent cycle of points or circles of
period p and of multiplier A. If O is Siegel, then

lim sup — ! - log ——— ! = VE(ldg; {f7)).
k—o00 d I ll
Main Theorem 4 (Non-linearizability Criteria). Let O be as in Main Theorem 3.
If
. 1
(0(d)) h?l. Sup =% d,,,( log ——r TR 0,

then O is Cremer.

Remark 3.1. Main theorem 4 completely generalizes the classical Cremer theorem
where he studied a cycle of only points and more restricted condition:

lim su 1lo L = o0
P gk 8 ) <

Definition 3.2. Let D be a connected component of F(f) of period p. We call
D a rotation domain if there exist a conformal map 4 from D onto either D or an
annulus and A € S! such that h o fP = Ryohon D, where Ry(z) := Az. We call D
a Siegel disk or an Herman ring respectively and A its rotation number.

Main Theorem 5. The rotation numbers of no rotation domains satisfy O(d).

Remark 3.2. Our treatment of rotation numbers of irrationally indifferent cycles of
circles dispenses with quasiconformal surgeries.

Main Theorem 6. The multipliers of no irrationally indifferent cycles of circles
which are boundaries of cycles of rotation domains satisfy O(d).
ACKNOWLEDGEMENT. The author would like to express his gratitude to Pro-
fessors Masahiko Taniguchi and Toshiyuki Sugawa for many valuable discussions
and advices.

DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE, SHIZUOKA UNIVERSITY, SHIZUOKA 422-8529 JapaN
E-mail address: syokuya@ipc.shizuoka.ac. jp
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RdbEHERD SL(2,C) REL P L—AEFK

b LAHBRAFERERS TRBEHENEH

0. B. F#AEITREZMELT 5, SOMETE) BRI F OXKIF(HESH)D PSL(2,C)
RBTHD, BERRICBVTIH F LostEMED T/ I—-RAL LTRSS T 5. F ?*RNii%
Y- ETHD L E, TOWRENES,SBMMAK D ~D Koebe B & 2 HEMERIFN KX
T8 515 Fuchs BEBIIFOHBFTH D, ZOFID L) IKEESLOFORIMBITH L RE
ASHBRIRV Y,

ZOMENERE. R EHEROREL PSL(2,C) B (EHMEIREL 2V )DEMICH S
BEAELBATHI LD, TFR—OOFATEOHREHRAT 5,

K& b -5 ABLE, 200 SL(2,C) DFFl A, B T. XRF [A,B]= ABA™'B™! ¥
BB D trfA, B] = —2 &2 F b k> TR SR BN 2 DHERTHE L5, 2
L7k & b— 5 ABOREERROMEEL (A, B) £t E1. FHEMRKE

(A, By) ~ (A2, By) & #5 C € SL(2,C) #%>T Ay = C'A,C,By=C'B,C

L BBEME R, TEbT. {4, B} € R HLT o =trd,y =trB, z=trAB LB &,
Ihbit, Wb®h Markov DFBAE AT

(1) ? + 92 + 2% = zyz.

@iz (1) £8&%T 1,9,z € C* 52 6hdE z =trA,y = t1B, z = trAB TH 5
{A,B} e Ry t*—BMEE B, METHEL (1) 2AT (z,y,2) € (C*)3 iz Ry EBRA%E
DD, RICADE b— 7 ABROERER MC, O (z,y,2) BR~OERER 2. MC) 1127
S:{AB}— {A,BA} & T:{A, B} » {ABA™}, A"} TEBEN L, S DIEAICLY
(trA,trB,trAB) it (trA, trBA, trABA) E&h 556, S i3ER S,(z,y,2) = (2, 2,22 —Y)
XEDD, AL T

(2) S.(z,y, z) = (:L‘, Z,r2 — y)’ T.(:c,y, z) = (ya z,ry — 2).

o = TSTS-! £ %15, 0 RRBHTH, o, a7 = (Y2 3+ V=3 3- Vi,

2
BIUFOHEAREYEET 5. 4 7 SHETS {4, B} OR&ER A, B £#RBEL, 0 i {A, B}
YEETHNT, 5 C e SL(2,C) ¥*FELT

(ABA-3, A2BA™Y) = o(A, B) = (C™'AC,C™'BC).

IDEE ABCtoTERSNBET it SL(2,C) ORMBABW(TLbLY 74 VB)TH
h. M=HT it 3 RKERE B B8OFHRUBOREMEAMTHS, 0 £EDS S DA

1Bers HOAM[Ber)iz £ 5. § :t( o1 ) T :!:( S ) ORIET MC| 76 PSL(2,Z) ~OF

M3, AHE—FABRLVIBRLBEE o, ¥RBMMTHEI LN, |tro| =3 obh5,



CRAEE®RZ A LT2L. M ERHEI-FA S ERMI=[0,1] £DK S x I DERDH,
(z,0) € S x {0} L& (h(z),1) € Sx {1} ¥ A—RLTHOh, BA S' kO 7 71 /—ZEMD
miEL b0,

St EDT7 7 AN—MiEL b OVNBEMELRVSET ) L —ROMEICHEATES &
2 L7zv2, FD4HICIE. BREROERY (2) PL) CABMICRRTE 5 &) LiiEEFEDE
Wkt PSL(2,C) ZBLEMICBAT A LEVDH D, b LENERZMOTTHLEA PSL(2,C)
RRZMOEERDLTERBOLRZVOL LI, EIENDIFETINETRTHO, T4DS (1)
CHYTAROLEILLR S,

1. R #@EBO SL(2,C) RREM.

1.1 CORRTREDRYMEICT 301 ARHEWELEL 5, F 2HK g > | OBEHITHE
MBE, pt F OREL, F'=F—{p} 8. SO 2558 m(F) RROBERE b O:

m(F') = (a1, b, ..., ag, by, d : [a1,b1] - - - [ag, bg]ld = 1).
CCTdikp dEIY A —ATAEMABBOKE N E-RTH S, KAZEM
Ry ={p: m(F') = SL(2,C): p BEKZRHAT, p(d) RBWEAS trp(d) = —2}/SL(2,C)

¥E25, SL(2,C) CBVTHELRBRFALODLRZLTWAS, AM%kH trp(d) = -2 i1
BHERICOVWTIREIL T3,

R, =8 SVTHBRLBRBRRIA—RENTREDT, W{2»D m(F') DI x4, ..., Zn, ... &
AT, ERODEDS b L— AWM p s trp(z,) PIKE R DERE Lrﬂéﬁﬁ-rzamiafk&#
ZTh5(1 & 2T [Luo] B8). \.uftiﬁﬁﬁﬁoﬁilﬂmiwmid’%ﬁaf’w)k FL— A
HD—20 variation TH 2 N\ BEREVWI LD AT S,

1.2. Alength. S'={e?:0<0<2r} *HNARLT 5, HMMAHMR
¢: (84, S'-{1},1) = (F, F,p)

D St — {1} ~OHIE ¢ = g|s1_(py HBViZ. EDORE ideal arc LIFE, ¢ DERLEHOHT I
2ONKMMER ¢, " C F' #5% b peR, L, FORELS p THRLTILIILTH L,
FL—AREE. BERAE PE-BBBROMELRICLLV)DREEERRILTVHOT

Ae, ) = —(trp(c') + trp(c"))

NEF S, Thkidealarcc ® p 2T 5 Alength &£V 9,

2T DRERIEET, —HIZIR (LHAARBBOERBERALLLT) S OFPHANHFEL, 0
BOPWERFLNBEACARERV o —ONBBERIIHET 2, CZTREROHELVIEAZMEIZOA
HBI kb, T2 (2) RBEARBRTHIH, ChORHE M —FADRENHRIETH S,

3ZZTit SL(2,C) ¥R EXTVA, orbifold #4#1 5 L 213, EFNHBELUBOTEEDOE, £0 SL(2,C)
ADBELRARD Y A LVILEERLET 2,




(1) X length D%&#id. p # Fuchs KRB TH S L &, Mc,p) 7 Penner [Pel] 2*#AL
 72(EBAICBYB) X length EFSEEBRTI—HT 52 EKHRT o ROFRERD
AEE/REBRDS Penner D7 A 7T IZKo T2,

(2) SL(2,C) ~DEBRADFERITFIOFFIME Lo RDE F— 7 A (A, B) %* Fuchs
BORAI tr[A,B] = -2 Th b, A,B,C € SL(2,R) #320RH SHREANHTLERTH L &,
trA < 0,ttB < 0 THNF trC < 0 TH A, TRTOFL—ZANFETH S L) IIHBEC & A7
TERV, ZREDT LM bHo TV 5[Zie|. Alength DEXT L —ADTAFAEEITNED
tt, Fuchs BRBUHRETNITT<TO A length FIEE %5 &) IfTFIEREZ LHTEBENH
Thhbo

1.3. ideal triangulation. ideal arc ¥ A = (¢, ¢3, ..., Cq) &+ E1,...,Cq 2° F D=AF
SEN A oTWAHEE F' O ideal triangulation 2D 5 &V ). HEVIE A EDLD%E F'
? ideal triangulation ¥ W&, D& & Euler MO IHMIZL Y A O ideal arc DEXKII
d=69—3, =AKOKIIn=49-2 THhb, COENDBHTH 5 ideal triangulation L
? X length Ac 54 R LOKBREBRREFZIAHC L EBRD,

E® 1. A= (c1,c2-..,Ca) ¥ F' O ideal triangulation & T 5, CD L aER
ta Ry — (C)* p (e, p)s s Mcas P))
HESTH S,

K512 1y DRFETEHEPEMBIE, ThDB (1) KHESTE Acr,p),..., Aca,p) 7
ARt REREEETTENTE B,

F#/. T % ideal triangulation A D=AW(T bbb F' — UF_,C DEREBRI)ETH. b L
TU {p} DEREE N 72 ATREH 6 EVICRDb b 2\ 3 RN B2 b0 L ETHR
i, T i3 untwisted TH2 L W), ) ThWVELE, NZF—F22 5 1 2OFREZEY BV
bOLEMTHY . T 2 twisted TH 5 &) [Mos].

14. AD=Aa¥* Ty, ... Tn ET3, EHILE Tk 221k Ck1, Ck2, Ck3 € A tT5, pE R; i
FLT

A(ck1, p) ek, p) A(cks, p) )

(T, p) = e(Ti) ()‘(Ckz,P)'\(Cks,P) * Mewss p)A(ck1,P) Mk, P)A(ckz, P)

B4, TZT T » untwisted 2 51 ¢(T) = +1, twisted 251 ¢(T) = -1 TH 5,

£ 2. (hL—XEHR) EED pe R, HLT Y s(Thp) = 1

k=1

CNTRADFITHENRS ST DT 74— Ri% b0 3 RERBMERE(LLL T 74312
R EHME)ZROTH10DL Y EDFERS, T4bb L—AEER (1) D—BILATEAL
T2o RE M— 5 ADPAE, EED 2 O ideal triangulation FEFEHROEATEMETH 5
DH—HED - AEER (1) ZUTHEBITRES, g > 2 D& &1 ideal triangulation D

9O FEELRALDOT Ac,p) RELT 0K ELEVI LR ERLTH,



BLEDZ 57 LTORBBEOKIT L — AEERVIFET 5, TNEHFRVIREMIZS(1 4
R 2 WM g OF F) 0HE, TOFABER (9—1) x (9—1)1/2 @ LEHB 5 LV [Pe2))o &T
RICEHEEROEHAORRIIBA ),

2. BfRSEE.

2.1. ERER MC, i3, MEEROFMER h: (Fp) — (F,p) DTAV PE-—RD%LT
BThHb, 4 A= (c1,0...,ca) & F' O ideal triangulation &+ 2. [h] € MC] 123 L.
hA = (h(c1), h(ca), ..., h(ca) b F' O ideal triangulation Th 5. SR [h] #5I3R-VHE
BEHR

OhAA = Lha O L) ta(Ry) — ta(Ry)
PEHEERTHAIZEZRLIDNIOENBNTH S,

2.2. elementary moves F' ® ideal triangulation A P e€ A #—2&%, 5,5 % e
CRETA=AK. a,b,ek S; DB, c,d,e® So DBL L. WllF Q=5 UeUS, 2B
Tat cHFEVDHATHILETP, e QDO —20xAR fICBERILIELICLSTH
L\ ideal triangulation A’ = (A — {e}) U{f} »*B o N 5,

Figure . Elementary move

LBt e EENIBETIZAR L EREBTEICHE L LT LD LRTZ S,

A 2o A ~NDEFE e LD elementary move &£V 9o p € Ry E L A, = A(a,p),
Ab = /\(b,P): Ac = A(cap)) Ad = A(d,p)) ’\e = A(e) p)1 A,f = A(.fap) Bl g‘ Af ‘iliin 2]
A lengths £ b bWVWTRD L) Kb SIS,

(3) /\f _ 61/\0/\c:\|- 62)\1,)\4.
e

2REL g (i=1,2) RUTOL)EDB, T} % a,d, f 20162 A OZAF. T) & b,
¢, f BlLCb2 AN D=ZARET S, bL G & S H¥FEIL parity b2(F bbb, &6
twisted Th 5, Bz 55D untwisted THD)& &id (e1,62) = (1,1) TH 2o, THLL
NOPE S & T) HRAL parity 2 b2k &id (e1,6) = (=1,1), B% 5 parity b2 & &id
(61,62) = (1,-—1) Thb, (3) i2&h

‘PA’,A =LA'°LZI : ( )Aaa/\MAc’AdaAev“')H ( 1AG)A61AC,/\da)‘f’"')



BRABRERTHHI LI 5,

#H. [Pel] £ED 2 O ideal triangulations A, A’ (237 L T elementaty move O # BR%|
A=0g— A= Dy — - = A=A PFET %o

A 2—2BEET 5. [l € MCy KL, LO#WEE b 5T elementary move 5!
A=A0—’A1—>Az—*"'—+Ap=hA %EO”'ZJt
he = 0raa = a,8,.1 00 PaLA
REREROARL LTRRVABRERTHL, TLOHE

E3E 3. SREHE MC, it (CX)%-3 CABRERE LTHAT 5,

CHLTLVEDHERFOTR Lz EBRKIEALTAL ), KiZB 2 DL s TR
WitED LA KETH D, CORBTIEHBEDLE D o7, 20RHE b— 7Z#’5.‘#X.TJ$Z>° hal/)]
it
A B,C TERSNWLREHK 3 DEAET. C, D =[A,B|C 3BEWE. trD = -2.

# % ideal triangulation ® b & T, ) lengths it £ = —(trA + trBA™!B~!C), y = ~(trB +
trB1C), z = —(trA + trAC), u = —(trAB + trA~'B~1C), v = —(trC + trABA™'B™1)
&b, £E 2 TV FL—RFERL,

uvz + 'vzy2 +utvz+vzlz + 'uyzz +vz2? - uvzy - ux2y - uyz2 — 2uzyz + ﬂuv:ryz.
WS OPDERE(Z CTIREERONBECTHEE L L TOREERR (A, B,C) ~DERATEDT)

(pz(A B C)=(ABA™,A7%,C),
03(4, B,C) = (A, BA"\B-'CB, BA-'B-'CBAB™)

DEBERIZ
w+z2z
P1e - z,u,z, T) v
_ —vy? —vzz+uyz Y+ 12
‘PZ. . ya z, uzT ) u » U
@ . (.’L‘ —uvy+zyi+z3z  —uwdvztuviy+urly—vzy -vz’z —uv+:§u (u?v—uzy+uvzy+vyl +vzz—uyz)?
3« - ’ vz ’ uyz ’ ulvy?

b TIZT (z,y,2,u,v) PDEREFROERICLZRIEFERL,

=193 0 BEAES 7= (—4,-4,-4+8/-1,-8,—-8—8y/-1) b2, ZDHIH
e 2% 5
17-5y=1 _p 21/=1 5+411y=1  _ 184371
= =5+v/—1 - —-1+2/-1 _._._xC"-li =1

4

—

4 —25+25\/-1
= 1
¢ ( 2+42/=1 -6 )



THY

sip-1q_ [ -1 —4
ABABC'—(O _1)

%Af:”-o
(1 —14/
-5 707
EBLE ($(A), 6(B), $(C)) = (M-1AM, M- BM,M~'CM). T % A,B,C,M TERESh
ARLTH H/TH2ARDEN-FRAETTAN—TH S L7 74— LD,

7 N

<] 1 3 2 s
-5
Vo N
T DV 22DRTD isometric circle V76 D, FTHDFL co NEERSTHROERER
3. ICH. &% A length BROWOPDILHEES X 5,

3.1. BREROFERATRELER 2 AHR. A % F, O ideal triangulation &3 5, 1.4 fi&
FLREOTT. = Mew, ) i=1,2,3, EBCE

Q= Z(d’\kl Adhea + dha AdAz + dAz A d/\kl)
k=1

HEREE MC. OHBTRETH S, hE Fuchs BERNZMICHIER L 220t Weil-Peterssen
HATh 5 [Pe2].

3.2. BWRER. a),...,q, ¥ F, LOEVIIZD S 2V EMABROEAT, LD206T74V E Y
Thwet s, 7, Tay Lb”% Dehn twist £R®OTODET Bo (ny,...,ns) € Z° — {(0,...,0)}
Elor=mt-m Bl ZDELE T (LA THARITHE T t&bgfﬁﬁ)ii‘?’%f&i
BZEM R, CEERT bRV,

b LESMASHEIZ, Z0M0 ) length ORSA(Markov OFBEROEMMOBM [NiNal], &
BRAL L ORMBENE Y 2 5 4 ZMOAHM [NaNa2), HEHFuchsB~0EA [NNR])iz 2w
THWRATER D,

BhWic +ERDIEFMEE TH S Helsinki K¥D M. Nadtinen RICEBOELETS v,
L ENR CEEBEEIC R o REEZAEIC S ORELTEN TV T 2o 2D BETH
60 :Eﬁ%ﬁﬁ U ‘I\f: Lf_’-o
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5 Rl 38|
STHE T UL FBRET 1A 77> XM
FO@EARR ®K-HE

Tk 9 EKDF LD, LESFHNRET MEFTHEABRLESH] LVWHBTEE
L7, 4@, 20BDIOFEDERZRENL, MESIIODVTERI W,

1 F—FEFEE

E—FEFHIE, BROBMAAZRODILVWIZETEETHS. — KT, R

Nevanlinna ®#, A. Bloch, H. Cartan, #7&/RXKER, L.V. Ahlfors %% 1930 F A%
WCHFE L, BRI TIE 1960 £4%, W. Stoll, Bott-Chern, H. Wu HIZLDBERAICHE
=¥ (AR

Cm OMEERE 2= (z) LT5. RORSEEDS.

llzll = (Z;123*)/2, d=0+39,

d° = &(9-9),
a = dd°||2|]%,

v = (dd° log ||2|[?)™~* A d° log |||

p(z) ¥ C™ LEHE NI [—00,00] IEE b D, RAMICSELAMBPBOETERS
NZMKETE. ALY FOERTOZRMS dd°[g) SHFERMET ¥~ ME /R
45 (1L,1) BRTHE. Z0LERD Jensen DARNHILT 5.

#¥ 1.1 (Jensen DAX) EEDr>s>0IxL,

Todt
- = [ —F 2dd° m-l
/{uzu=r} #lzhiz) /{uzn=c}‘p(2)7(z) / t2m—1 /{nzu«} lne

f(z) & C™ LoEBRMBE LT, o(2) =log|f(z)| &8 . f(z) DBEF% (fo,
BETE (flo £15. (f) OBFR, (f) = (flo— (oo TH5.

#i¥ 1.2 (Poincaré-Lelong DAX) # L bE LT,

2dd°[log | f]] = (f)-
o(z) =log|f(z)| L BE, HELL HE1L2 LAV LRERS.

1.3 I - 1 z
(13) Aww%mmm)mm og|£(2)(2)

., - [ et
1 27 Jai<ern(o 1 2 Jei<en(e



KDL ICED D,
(1.4) logt t = max{0,logt}, logt=1log*t—log* -:—
mr )= [ log* f2)7()  (RBEANOBERE),
{lzli=r}

Todt
N (1, (Fo(eesp. o)) = / oy /
resp 1 ™ J 1< ogeess. o)

T(r,f) =m(r,f) + N(r,(f)eo) (XT7 > 2 FOUHME).

o™ ! (fEXBAN),

(1.3) & (14) LW kR%HBS.
TR 1.5 (%—IEEE) T(r, f)=T(r1/f)+ f"z":l log | f(2)|7(2).
ROMELBEIZEET 5.

log™ |a;l,

log* |a;| + loggq.

#-T,

T(rQ(f1,--, f)) SCi Y T(r, f;) +Ca.
1

IIT, Q) REEBAEEMETHL. HIC1/(f-a),a€eCEELDL,
T 1.6 (B—TBETHE)

T(ngmg) =T s -0 - [ teslf(s) —airts)

=T(r,f) +0(1),

01)| < log* fol +1og2-+ | [ 1og]£(z) ~ al()|.

Itzll=1

#E 1.7/ log|£(2) — al7(2) H a € C LoV THHAR (EiLiEH) Ths.

lIzll=1



1
NG, (- o) T (ns )
N(r,(f —0)o) =N(r,(fleo) £EZX 5. BEXY, ROBELTENXLES.

T2 1.8 (RTrLVLFTER) HLEBCHFELT, £EDa € PHC) I
L
N(T, (f - a)O) S T(T, f) +C.

T(r, f) OMMEBKR . Q % P(C) @ Fubini-Study st &AX, 2% h BFER
O(1) ® Chern R & ¥ 5. WAKDCIHBAM ([22) ZRDEHICEHT 5.

—_ " —_— * m~1
, Tf("‘, Qo) = /1‘ t2m—1 /".zust f Qo Na .
EIE 1.9 (WK [22] - Ahlfors [1]) T(r, f) = Ty(r, Qo) + O(1).

DE% n REBREHERBKNWEREV LAERER f: C™ - V KILERT 5.
(¥}, *HEMEE C(V) DBBREEE T5. f'y;Zoo £T5. (Y}, KT
LA BMBERTEDS.

Ty, {3 Fjm) = max T, £°;).

LoVEIVI—-FESRKE, QL % LD Chen BRE L, LICHTAMNEREEE:
RDEIICED S,

Todt
Tf(’l", L) = T(T, QL) =/ T—-l/ f‘QL /\a"‘_l.
1t llzli<t

FHE 1.10 (i) Ty(r, L) < C1Ty(r, {’lﬁj};':l) + Cs.

({)yL>0 b, Tf(r, {lﬁj};':l) < Can(T, L)+ Cy.

(i) L >0 %5, Ty(r,L) = O(logr) & f A BERTHSZ L HAETHS. B
2, Ty(r, L) = O(1) & f AEERTHD S L XFMETH 5.

Ty (r, {¢;}1=)) RAT 72 ) ¥ FOUBBKT(r, f) OEIR, Ty(r, L) idHEAOME
B Ty (r, Q) DILREZEZ NS,
FEBRMEF D = (0),0 € H(V,L) ~OE LB ERD &L H 128K,

mg(r,D) = / log m'y(z).

lIzll=r

EI2 1.11 (B—XEEHE) Ty(r,L) = my(r,D) + N(r, f*D) + O(1).



STEILT f(IC™) LHFDDEDLNEZEZLDN? EFHLEDOTHI0H,
a€VIIL fTlaxZEZRVON?

COMBEOERIE, EEROMEIE-boTWALIICEDNE. $5EKT,
HFOHBICIE L ZBERFBBRNTODHI2EORERNH L. FNERTOINE
FEEHTHAL. —FH, ROMBIIX, LLHEBRDE) LEBTREEN LWV,

(i) Fatou (1922), Bieberbach (1933): H4fIERIEf f: C?2 5 C2 T, Yak~
J(f)=1ThAEN, C?2\ f(C?) WEERESLELLODHE. BIZ, oz
DE)LEHTENERZg: C2 > C? T, f(CHNGC?) =0 &%5b DM
B, Z0E % LTIt flzid, HARERLZEST, $L0KHES
ETIR1AESIIRY, BREWI V.

(ii) H&3r Buzzard-Lu (2000) i3, n(=2) RTHEEP—T A N LFEZERESUCN
WAL, W IERICERIER f:Cr > N\U 2t L7 7:C*" > N 2 % &E
BEERLEL, U=n"lULBL. f:CPoCh %2 fORLETETS, fid
WMAIEBILT, HFRIZOHLTVWAIHEESUT ML, ff1lU=0Th5.

(iii) Cornalba-Shiffman (1972) i3 XD & 9 ZEERIBE f: 2z € C? = (f1(2), f2(2)) €
C? 2t L7:. SERIBE £, fo OMNEAETYH, HBEFST F101%, BERES
THBPERIZZ 2 S DODENRD. C™ OV OIDEITES A, DBEKEH,S
HBEEA , A, PEKELFMT 2HEE, BRI —FIEEEND S,
OBNE, FRDP—RICERIZILZWVI EEZRLTWS, Zhid, (1), (i) PEH
IZHARBEDLEVELYT 5%, ENTLHOBEIMeHALEL S 2 +5
WKERLTWA,

BT DIt L f*D 2B+ 2 2 ET, 20 fF(C™) OWFAbS E NI DF
UFDHETHS.

2 HEBloch - FEENTEEB LB AL H

V & n ATEEFERKROEMEL TS, QL TV LOEM 1 BROFOB 1+ %
T. f:C™" s VAFBEEBRET L. f(C™) OF) AF—18 Xo(f) (F(C™) &
URADRBIES) 2D, Xo(f)#VDLE, fIABANSRLELTWAE LW
5. MIEYICIEEBEE ¢: C o C™ EAKT A I LICL D, Fhid f(¢(C)) DHY
Ax—{gL—BTIE,L, DEFTm=1LT5.

T2 2.1 (Bloch - F&NEE) (i) AO(V,0L) = dimc HO(V, QL) > n %51, fid
REERBIELT WS,

() VET—SVEHEAETHE, BERME f:C o A KL Xo(f) 117 —
NNVEBDEREEDTFITRIIC RS,



fIEEEMRET A, COMHEMBETS. HBICTLOn=1¢T5. —KH
Y€ H(V,QL),i=1,22% 5.

frnj = (j(z)dz

EBL Y= % eC(V) RBREKETHS. f'y=(/GThHohH, F—EIEER
fFioT
T(r, f*¥) =T(r,(1/¢) < T(r, ) + T(r, () + O(1).

¢ REBIBEMTH 545, T(r,(;) = m(r,G). #oTRD & 2FMsHNIL, F
BrBaslsicn s,

#HE 2.2 (WHHHE) TENPO<I<LITHL
(2.3) m(r,n;) < logr + O(log™ Ty(r, f*¥))|es)

ZIT, YUpe” £ EQG) CRY RUEARLZFELVEET, TEXXr g E(0) I
AURILT AL EKRT 5.

(2.3) DHEBL% “/NIE (small term)” EIFV, Sp(r) LET.
COWMBEOIERIE, BHIBEROLIBRLDOTHS. V EIZT L I—FEHEEKQ %
B5., E¥c>0HHY, |n;|? < mchl.

do
N = + . it
(24)  m(r,n)) /1 e log™ |n;(2)] 5

1 o apdd
3 [, et s

log* ( / Iny )5 )
1 dt (1+46)?
= (/ / In; (2)| —rdrdﬁ) + dlog || g(s)
2 z|<t
it (1+6)2
(/ / cf* ) + dlog || £(s)
lz|<t

log Ty (r, Q) + 2log* c + & logr||gs)-

IN
DN =

IA

IN

1
3 log*
<2

—%, ik - Ahlfors DEEE D Ty(r, Q) ~ T(r, f*9) ThoHH5H, (2.3) £185.
% T Picard DEEEZ 2 5. D={0,1,00} C P(C) & <.

T2 2.5 (Piard DEE) TEN f: C-oPHC)\D X, EERTH .



SR, w = dw/w,wp = dw/(w - 1) € H(P(C), Wb, (log D)) " — KM %
NT,
h(P'(C),p1(cy(log D)) > 1.
fwifw2) =1-1/f(2). #> T frw; =§&(2)dz £ BT, RAFH UL Picard D
THEOEHIE, n=1DL ZD Bloch - BANDEHEDIEHLRL TH 5.

!

L) =50
Zhit, Nevanlinna O EMASOHBEICM L SV, wFhd, —EfbEHICIZL
SHWVEEHETH S I LIER S,

Hj,1<j<q% P*(C)DHELZBFHEELL, D=3 H; £ B<.

m(r,&) =m (r

hY(P™(C), Qpn(cy(log D)) = ¢ - L.

EH 2.6 (Borel DERE) hO(P™(C),Upn(c)(log D)) >n, 2F N ¢ >n+2 551,
280 f:C - P*(C)\ D 2 Em B 5.

A EATAHILICLY, #F Bloch - HFEDEE & Borel DERIXFEL T
EEEoTWBILITES.

—#KTE dimV > 1 TOMAHA 2213, A. Bloch [3] A€ 2.1 £RT M, FE
FTEXPIRELALOT, %EES (21 WL VFEBHENL. A Bloch D5 ALE
21 DEFRTNAKS, 2REDHEDAr vy FRNOLDTHo7. LiL, 0
TAFTOBDPSICERARELSDNVHD. HEMFOBEIL[9) 1L 5.

RERDEEMVEBHIN TS,

TIP 2.7 (MM Bloch-EF&NEIE (9], [10], [16]) M a2 /57 br— 7 — Sk,
D % 20BMEE T 5. hO(M,0L,(log D)) > dim M 7% 5 1%, {E&®D f: C - M\D
DIgIX, M DEBITHBIEEICETNS.

808 Bloch - EEOEBOGAEB<5. HEZHBMED; CV,1<j <
—oBicHsLid, HELIEED kBOXERS D, Nn---ND;, H#in—k
REEFOILETD. k>nbdBESTHAS.

NS(V) T Neron-Severi B4 X¥. L(D;),1 <j<ITEBRIhIBIROMEKE
rankz{D;}\_, L&,

TH 2.8 ([16]) D; CV,1<j<l3—HROUBIZHLBEBMAEL T5.

(i) | > n(rankz NS(V) + 1) % &51F, V\ Ui, Di @SEMAKREET, V ICHHAY
WZHEHAEFR TS,



(i) X C P™(C) * BR¥BMAE#tFL T5. D;,1 S0 SIXBHEYHTH S &
5. 1>2dimX %54 X\ U\, D; WEMMRRET, X ICREMEIEDE
FhTws,

(iii) f: C = V #SERMBRT, & D; 2L f(C)C D,; TH22, f(C)ND; =10
AETLTWE LTS, [>nLIRETH. TAL f(C) 1, RORTHFH % A
TS EREW CV IZEINS.

n

dimW £ ; rankz NS(M).

-MNn
#12, V=Pn(C) %o

dimW < ——.
=l—-n

4269 Bloch - HANDER 2.7 £ EH 2.8 1212, Diophantine U H 5.

FI2 2.9 (Faltings [8]-Vojta [29]) F # HRAMMBELL, V, D3 F LERSH
TWwaEds, S FORALOLLAEREST, ETHEREAZALLOLTY
3. R(V,QY(logD) > n #{RET 5. W % (D,S)-BBuKEGLTHL, WRV D
ERMMBIrREIITENS.

F1 2.10 (16]) D, CV,1<j <1 F EEHR SN —ROMEBICH 2 BHEEME
Y5,

(i) I > m(rankz NS(V) +1) & &%, &N (T, D;,S)-EM= K& (C V(K)\D)
EHRTH 5.

(i) X C P #BEMBSEMELE TS, D;,1 i STRBHEYRTHL LT 5.
I > 2dimX %54 X(k)\ S D; DEED (T, D;, S)-BHAKERHRT
H5.

(i) A C V(k) &, &D,\24tL AC D; ThbH, AnD; =0T A (X p, 54 DiS)-
BHEESTHA. [>n LIRETS. T ARDKRTFME 7T HIEHR
AWV itgEhs.

n

dimW < ; rankz NS(V).

-n
#i, V=P 25 dimW < 2 1> 2m &0, dmW =0, 2Fh Ak
BEREATHAS.

BE. MOWE22OFET, (24) DEMEEAL L, BRHESTNE>TW
v, EREEEESCETARENBEBICHLTRITS. M 23287 MK
FEAEL, Q2 F0Lto L - M EIERRE TS, BEMBMKR S C - M2
ML, MEEHERTELRT 5.

T dt
neo= [ F[ 1o
1 izl <t



M EOEEDER 1 B n2HL,
0= G(2)dz + (3(2)dz
& BL.
#HE 2.11 LRORFOH LT, RPELLT 5.
m(r, ;) = Sy(r).

PR ZVH?

3 MBIy MAROWBELE_XETHE

B CH L, ) MOoOBBRESARTEEKNTHAH. FICERRA
C™(m > 1) D, FDEHEI LYV BEVFHOKICBONE LD o7/, BIE,
H.L. Selberg (1941) D7 4 FT7I2b £ I e h ML SN b DEBLOTEMNL
v, DEEFET, C™ LOFEBBEBfFEERS.

: m 2 1/2
n#u=(2} )
j=1

#% 3.1 (A.L. Vitter [27], Biancofiore-Stoll [2])
m (r, %) = Sg(r).

M8 PI(C) LofsRErEEN

of

6Zj

EBL.

1 1
¥ = — I,
WP (L 7 [log [w]P?) 27 2 " 4P
221, |
/ ¥ =n.
P(C)
L1 e
*WAa™ = — a™.
f m [FP( + |1og [T
Thh.

Todt . m—
1 lzll<t



8. Fubini PEHELD
T dt .
= — m-ly
ulr) /PI(C) /1 t2m-t /{nzu«}n(f—w)o ¢ (1)
< / N, (f = w)o) ¥(w).
P!(C)
A7 P RER (EHE18) 5,
(3.2) uir) < / (T(r, f) + C)¥(w) = 7T(r, f) + C.
P1(C)
—%,

2
ldf1I” a™ =m(1 + |log |f|ﬁf"\ll Aa™ 1.

T
WA _
™ ( I ) =5s(r)

A, brok LAEHETHS. BT

Ihe (32 &0,

V ¥ n REHEHERKNERE, DEFoBMEEL TS, Ji(V,logD) TD I
B WM k-F =y FORBET S ([11]). D MERKER 2 61, WBE k- =v b ZERM
Ji(V,log D) DYIMDFEDBIZ %> Twb., —H#&IC Jie(V,log D) DIERIFEME ¢ &
k-Zxv UG LR, FEEEMR . C™ 5 VIIHL,

Fo= Einimhn(@2)™ - (& 2m)
ERBBRBTRD S,
BE 3.3 (WMY 1y MIDOBE) m(r,&in. inh.) = St(r).
UTOKROIEHATIE, BRHIIZIONEY 2y MEGOHEIIIFEFRNTHS.

T 3.4 (i) (Siu-Yeung [24]) A 37—~V EHE, D 2 ENBEBMEL T 5.
INELEf:CoH>A\DIEERTHS.

(i) (12]) A %#7 -~V EHE, D ¥ ZOBMET {a € A;a+ D = D} iXHRL
+2. 2DEE f:C o A\D DRIImET —XVEFEREDFITBH W T,
WND=0Th2bDIIEETIE.

Faltings & Vojta ¥, Siegel DHMBMNOEH AT S EEOIRL LTRDOZ
LRI ZOFELUSDWTIE, Diophantine EEAHEITLA (WD TOHE?).

T2 3.5 F L ARARBMG LTS, UTFETERS.



(i) (Faltings [7]) A %7 —~VE#fk, D ¥ ZOREBMEL T2, 0L X
(D,S)-BEBEKEIARTHS.

(i) (Vojta [29]) A %#ET — NSk, D * TOBMET {a € A;a+ D = D} it
FRET D, TN E (D,S)EBARKEGIET —NVBFEREOTITBE W
T, WND=0THhHbDICxETNA.

TNV ERERCET —NLVERE (EF—FR) ATIX, €0V zv P EMH,
Ji(A) 2 AxC" (n=dimA) L KEBMICHBICZ2OTRITLR T 25, UTE
BIMOERBMTHLIF_EEERL52 5.

EHIZLD, ADLOEELFIERDL S 28K,

0 (C*) 2 A— Ay —=0.

Ay BT —~UERETHS. (C*)t = (PLC))t LT /87 MEEL Y ADa s
s MLA%13%. 0A=A\A=U_ B; * R RFOEBRIRKEG-BHREKLNIE
BRAKE- - LLIWBOMBLETS. D% ADREEHET A Lic D Ltk
LTBL. A+ DA — DN BIZH L 5M442EX 5.

3.6 &t EXOBMEST ZC B L, Z¢ D.

BN L 2D, BERMBM f: C o A (f(C) ¢ D) ML, f* D=5, mz (2
BHRZZ)ETHLE, RKDELIIEDS,

(.f‘D)k = Zy min{k:mu}zm (f.D)k = Zy(mu - k)+2y,
Ni(r, f*D) = N(r,(f*D)x)  (3T5414) {EXBIZ),
N*(r,f*D) = N(r,(f*D)*) (EMERIH).

ROWALY 5.

N(r, f*D) = Ni(r, f*D) + N*(r, f* D),
T¢(r, L(D)) = mg(r, D) + N(r, f*D) + O(1).

T 3.7 (BEETHE [20) AW, 7 —~NVERGE (EPF—FXTHEL\). D
e 6@ TRENERTE 5. EEOEIFRAIMKRF:C o AL, 20
¥ py DAERLEBEIIERE Kk = k(ps,D), pr = 0o DF/EIL k = k(f, D) BFIE
LT,

(3.8) Ty(r,L(D)) < Ni(r, f*D) + Sy(r).
Rl RTh B2, f(z) D DIES GEB (B3 DiEShEV) OFMEE LT,

(3.9) my(r, D) + N*(r, £*D) = S4(r).



HHNESZ, ¥V 2y MEGOBEI3 LUTICRRE Y 1y MREETDH .
ALDOAITH I MY xv VM Ji(A,log D) X AxCr* ERBUZ 20T, Jxv
¥ 552

Ii : Ju(A,Jog D) = A x C™* - C™*
PENRE, f2) DRI VEMLEZVI LPFERBCFDONTIVA, Z0FE
TIRELY. #2T, Yoy FEMETEL LT Xo(f) & (D) 2V xy FEREEL
THHTEDONETATTTHE. kK& EDE

(3.10) L(Xk () N Ik (Ji(D,log D N 84)) # Ii(Xk(f))-

ABT —_NEHEDHE, Siu-Yeung &, (3.10) DRI DM % D ® Chern ¥
TEHML, k=k(c(D)") L WHIEFEMREZRLYZ. DICEEOREAZH#L, BRE
¥ Sp(r) LVIRTHR 2B, ThARRTHEZLHFFTHHS. LirL, o
DEKER eTs(r,L) (L>0) EMRDLE, LUV Bk ETFohE, EB, I
JHEXERLTVAS.

FIR 3.11 (W /FH[31) A7 —~NEHk DEEOBEEHE, f:CoA*%
REGIEBIL L BERMRET S L,

Ty(r, L(D)) < Ny(r, f* D) + €T¢(r, L(D))|| (¢)-

CDEILBAERNBONRLDR, FOY Iy MEX(f) DEEVEMTHD
ENVT VS, ROBEEBRINRILTS.

T 3.12 [17) A% n RTEET —XVERGEL TS, f:C o> A XRERIHEMRE L,
Xi(f) % Je(f)(C) D Ji(A) 2 Ax C™ ATOHFYZF—FBLETS.

W) pr < oo BbiE, BT —~AVEFEMEB C A, a € A ZLTRISHE
Wi C C™* HEIELT, Xi(f) = (B+a) x Wi DL T 5.

(ii) A DM T — <V EREL O, BIERE W, C C™* 2HoT, Xi(f) =
AXWk 7){#’-&.'3-6

—AEICIE, CORGEREBEIC Lo TVWREVI LI FE b TREND, LALE
NTh, Xi(f) BBVRTVRKEL TS I EXFH5.

EH 37 RER 311 ORI, FTHE Y BHME Ni(r,¢) % H\: 7 Diophantine 3§
DR I HBRIEY (A. Buium). = haf, 1 2/VF18 (abe-Conjecture) 222 A%
5, 7 —~NVEBEETIR, ZOMBAELUMSRLIT S L2545 (A, Buium
(5] [6], [18])-

/IRFAB L Lang FHEOMET TN R b E5 7 & Diophantine EHOIEH TR
Lbh:.



SIS ([23]) 12BEV, RO LB, dee NREWZETREAT.
d>2e+8.
“ERAKXSER Plwo,wy) %
P(wo,ws) = w§ + wi + wiwi ™

EED, WM
Py (wo, w1) = P(wo,w1),
Pn(w()ywl,"' awn) = Pn-—l(P(wawl)v"' 1P(wn—1:wn));
n=23,...,
EEDD. P, 3R¥d® DRIRFHEANTHS. e22EF5L,
(313) X = {P,,(wo,wl,. .. ,’U)n) = O} C Pa
RNKREETH D (R [23]) .

T 3.14 ((13)) X £ (3.13) T,e22 L LTEHT L. T2, REOFRRRY
BFICHLAEERES X(F) 3FRTH 5.

4 E&X¥T8

(1) EERIBHAR. V % n RKTHEFFEABROEHREL L, D2 2oBMEEL T 5. D
BEMERBRI DAL bDLTE (LRARYLKE). f:CoV rEERIMKRL
T5. LoV RERREL, |L| TEOEmREREZET. FALIEBLE R, £F
DEe|L| 2L f(C) g EXBATHI LTS,

4.1 (ERIBROEEXTHE) $2 k=k(n) PFEL T, (L(D)+ Ky)-FEBL 2 BIE
R f:C > VIiIxL,
Tf(r7 L(D)) + Tf(r, KV) < Nk(rv f‘D) + Sf(‘l‘),
my(r, D) + N*(r, f*D) + Ts(r, Kv) = S(r).
Z OFIB D Diophantine X, XD Lk HiI5216hn 5.
F 2 HERARBEL TS, TOEBREALETEUCEAOEREEGS L LY, HE
15, V,DIXFETEZXD. zeV(@)WXHL, 2e V\DOD~OEEXveEST

fhfixlo7bD% m(z,D) XY, vg SICEL T v-ENERET D ~DOEE &R
DWfixLo/bD% N(z,D), 0 v-EMNE%E k THHHEYH o726 D% Ni(z, D),

N¥(z,D) = N(z, D) — Ni(r, D)



L5, EREL oV BT 5 e V(F) D% SMK% hz, L) LH<.
FRMROEXFROEMITRO L S KBS ND.

42 (Diophantine EAELEXTHE, STHAONFH) EAOC L #ET 5.
X512, BEESRE LoV —2BEETS. 00L&, £EDe> 0 LERS

SR E(e) C Ve BHEELT, z€ V(F)\ E(e) i3 L,

(4.3) h(z,L(D)) + h(z, Ky) < Ni(z, D) + €h(z, L),
m(z, D) + N*¥(z, D) + h(z, Kv) < eh(z, Lo).

V =Ph OHEI, D={0,-1,00} L&D L, RN TNFH (Masser-Oesterlé)
ks,

4.4 (1 O/N¥F* (abc-conjecture)) a,b,c€ Z EHWIIET
a+b+c=0

YT LTS, FBDe> 0L e DAIKIEER Cle) BFEL T, RIEK
MY 5.

(4.5) (max{lal, 8], [c})**“<Cle) [
p>0, £,pl(abc)
(4.5) DEDOEBIZOWVT 3 = deg D, —2 = deg Kp1, HATH HEI Y fr ki
k=1T»5. (4.5)Dlog & &L, (4.3)12%5.
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14. EEAIEIH D logarithmic derivative DFHliIC D\ T

T R BEX BT

A#EE TR, HEEBEMO logarithmic dereivative DK & X 1B
BZEMBICOVWTIR~<S. g(z) *HEEBEH, Ao(r) = {z]lz| <r} &
T3 3o, wA)CXVEE ACCOEHREDLDT.

TR aBIUVe® (1-¢ea>1 2ficT X5 AEHELTE. TO
% R—ooo DE& pu(GNAR))/R2<me+o(l) 2ikT 5%
5 G C CREEL, FRTD2€C\G,|z|=r CHLT

g'(z)
9(z)

ﬁiﬁi.‘\_'l:'ﬂ‘ 5. CTCT Cl = Cl(e,a) l’i%%f‘tﬁ

< %—T(ar,g)

CDfER I G. G. Gundersen, J. London Math. Soc. 37 (1988)
BUIFHEOLLBRE-EBEDD L TOHREELTVS. G G
Gundersen D SHfiDEEEA T, Boutroux-Cartan DA AKEN A&
HEFeLTWE, CCTRERCHETZIIDELT, RFl q;
(7=0,1,...) |ao| < |a1]| € ... < aj| £ ... CDTOH

1

|z — a;]

Ao(R,z) = Z

Ja;|I<R

BT 2ROFMEERS -

BE c>0B8XU0a>1 2FBCELONAZEHET S TOL
¥ BAF, CHED p>1 LT pu(F) <er(l —a™?)p?, %’k
THORFELEL, TTD 2 € Ag(p) \ Ao(p/a) \ Fe €L T

Ao(ap,2) < Keon(ap)/p



BILT 5. TTT, n(R) @& Ag(R) NDE a; DBEH, K., 3D 3
E#HEERT

Tolc, LORERMLGELNER, BXUY, EFLEEEHICEET 25T
fiiC DT R TH %



15. mp /sy HEA L Wiman-Valiron D FHEIZDWT

BALEKRF
Ak T

AHE TIL (8], FERBEDOESHTEX
(1) ap(2) AP f(2) + - - + a1(2) Af (2) + ao(2) f(2) = O,
DEFHMICOVTIOES 2L e LET. 22T, AREKRESEAR Af(2) =
flz+1) = f(z) TF. E<HMBN TSI L L LT, Wiman-Valiron DHETLE
RARER B o TR
(2) dn(2) fP(2) + -+ di(2) f'(2) + do(2)f(2) = 0,
DEEEMOEKE LRI BACIEDRFETHY, v(r, f) 2BEER f O
Central index &35 & & _

(3) vir, f) =cLr?(140(1)), asr — oo,
NELI, Z0b
(4) logM(r,f) = Lr’(1+0(1)), asrt — 00,

HEHINET. I TLIEERTHY, o BB f OMEERLET. ZZTRHML
S 1/2 KD (1) DEEMCOVT, BOFBRXEFAROBRI/ONLZLE
WELET.

Central index % AV =B I EEM f 2BRERF U THZ LNHIILHE
¥, ZOFEIMSFERK ], [7]° ¢-EHHEX B3] TIHAZ TR, EAFENX
DIESITHEE LT ¥ A. £2 T, f % Binomial ##IZFKIH L T Central index 72 &
2D TEHEL, Z4Ux L Wiman—Valiron B 0P O FEETELNE L & 5 2
TR T AN EHRTAILERH Y T, Bx i, 6] OFICHFELIBASNTY
% Kovaril9] D F#E%E b & 12 LT, Wiman-Valiron Binz BESEL 7

HEFEMLET. 200=1,2(1) =220 =12W=2 L LTn>2iZxL
Tix

z(n)=2(z—1)---(z—n+1), 2™ = z(z4+ 1) (z2+n—1).

&L, (TS 1/2 R DOEERE f(2) I LT

(3) f(2) =) anz(n)
n=0

EENT

(6) p'(r, f) = sup (sup |anz(n)|)

0<n<oo (z|=r
v (r, f) = max{n | |a,[r*™ = p*(r)}.
FEELET. Z0LE, ROFEEMNEIILLET.



Theorem 1 ¥ o < 1/2 DEERE f(2) ixt L TRIEFRRZ2FRNXME E OHAT

|ay i ]rt R 1 )
< —
() S exp(=zb(k+ N)K), keN,
Ia’N—k Ir* (N—k) l )
— 5 < —=b(N <
) S (ke en(=gb(N)E), 0<k<N,

bs\ﬁin ﬁ’) el :'G', N = ]/*('r)’ EN = 1/(2N1/0’—-2)’
b(N) = 1/(N log N(loglog N)'*+%).

Theorem 2 ¥ o < 1/2 DEEEE f(2) iX, EEOBRE L& L THAEFR
RERSXH E DA T

(£) 21 = s+ 0 (3 ) M ), 121 =,

W=, 22T, N=v*(r) TH 5.

Theorem 2 2>, (1) DERTALEAD 1/2 K@D b DIZDOWTIL, (4) DFHEDSEK
MTAHIENEDICENINET. UL, FEEOBENS eg. [2], (1) DRETHL
A1 OBEIE (4) BERY IR W RFINHERTE E3 (1]

REFERENCES

(1] Bank, S. B. and R. P. Kaufman: An eztension of Holder’s theorem concerning the Gamma
function. Funkcialaj Ekvacioj, 19 (1979) 53-63.

[2] Bank S. B. and Kaufman, R.: On the Gamma function and the Nevanlinna characteristic,
Analysis 6 (1986), 115-133.

[3] Bergweiler W., K. Ishizaki, and N. Yanagihara: Growth of meromorphic solutions of some
functional equations 1. Aequationes Math. 63 (2002), 140-151.

[4] Boas, R. P. Jr., Entire functions, Academic Press Inc., New York, 1954.

[5] Gundersen, Gary G., Steinbart, Enid M. amd Wang, Shupei: The possible orders of solutions
of linear differential equations with polynomial coefficients. Trans. Amer. Math. Soc. 350
(1998), 1225-1247

[6] Hayman, W. K.: The local growth of power series: A survey of the Wiman—Valiron method.
Canad. Math. Bull. 17 (1974), 317-358.

[7] Helmrath, W. and J. Nikolaus: Fin elementarer Beweis bei der Anwendung der Zentrulin-
dermethode auf Differentialgleichungen. Complex Variables Theory Appl. 3 (1984), 253-262.

(8] Ishizaki, K. and N. Yanagihara : Wiman-Valiron method for difference equations, Preprint.

[9] Kovari: On the Borel exceptional values of lacunary integral functions. J. Analyse Math. 9
(1961), 71-109.

DEPARTMENT OF MATHEMATICS NIPPON INSTITUTE OF TECHNOLOGY 4-1 GAKUENDAI
MIYASHIRO MINAMISAITAMA SAITAMA 345-8501, JAPAN
FE-mail address: ishi@nit.ac.jp



16 Some Notes on the Deficiency of Holomorphic Curves with Maximal Deficiency Sum

FE $% (RHIXKFEER)

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

(fly' e ’.fn+1) : C - Cn+1 - {0}’
where n is a positive integer.

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

X(O) = {a = (alv'”aan’aﬂ-i’l) € Xlaﬂ+1 = 0}

Defect Relation I ([1}(V = n), [3](N > n). See [2]). For any a,;,---,a, € X, we
have the following inequalities:

q
> ba(aj, f) 2N -n+1.

=1

We are interested in the holomorphic curves extremal for the defect relation.

Problem. §,(a;, f)? when the equality holds in the defect relation.

(b) Let g be an integer satisfying 2N —n+1 < ¢ < oo and we put Q@ = {1,2,---,q}.
Let {a; | j € Q} be a family of vectors in X. For a non-empty subset P of Q, we denote

V(P) = the vector space spanned by {a; | j € Q}, d(P)=dimV(P).

For {a;|j € Q},let w:Q — (0,1] be the Nochka weight function given in [2, p.72]
and @ the reciprocal number of the Nochka constant given in [2, p.72]. Then we have the
following properties:

Lemma 1(see [2], Theorem 2.11.4).

(i)0<w()d<lforallje@q;

(i) g — 2N +n - 1 = 6(X1_, w(j) —n - 1;

(i) (N+1)/(n+1) <6< (2N -n+1)/(n+1);

(iv)IfPCQand 0 < #P < N +1, then }_. pw(j) < d(P).

Note. We can improve (iii) as follows:

(i) N/n<8<(2N-n+1)/(n+1).

Lemma 2. For {a; | j € Q}, let o:Q — (0,1] be a weight function satisfying the
condition:
Y o(i) < d(P)

jEP
for any subset P of Q such that 0 < #P < N + 1. Then, we have the inequality

9
> o(j)onlaj, f) <n+1.

i=1



(c) Further we put  u(z) = maxi<j<n |f;i(2)],

27
t(r,f) = -21" A {logu(re'?) — log u(e*’)}d4,

and Q= limsup,_,, t(r, f)/T(r, f)([4])

Defect relation II(cf.[5]). For any a;,-:-,a, € X, we have the following inequali-
ties:

(D) Y w()dn(a;, f) <d+1+ (n-d)Q;

() S5y dnle, f) SN =+ 1= L n = d)(1 - 9)

where d=3 g ¢x()w()-

2. Results. Suppose that the equality holds in Defect Relation I for 2N —n+1 <

q < 00.
[I]. If N > n =2m (m € N), then there are at least

@N —n+1)/(n +1)

vectors a € {ay,---,a,} satisfying dn(a, f) = 1.
[IIl. N >n>2and 2 <1, then
(a) #X(0) = N;
(b) there is a subset P C @Q satisfying

#P=N-n+1, d(P)=1, éu(a;,f)=1 (j€P)

and
X0)N{a;|jeP}=¢.
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17. k=HENEGBO—&EEICDOIT

ey % KBRFILARZE LFE

C H5 P(C) ~OENFERKO—EHERIIOVWTR, BLFRIhASNT
WBD, FhSIEEIERBLERMER 55 OIREKNIEREEANTERICONTD
bDTHB. ThTE, ThoEBIEHEERLBOLO, DEVFEEHEVIZ
HOTFTT—EHRLR OISO 2 (b BAA, n=1DFERHSHTHS.)

n=20BREIUTO-EHNEENEONTOTHERET .

BM p g dNiZp>25 ¢>9, d>(2¢—1)2% N>9 2lcgboel, N

7 MV v; = (ajo,ajl,ajg)(j = 1 e ,q) liﬁ@%ﬁ”&?ﬁt?&'ﬁ'é

(Cl) ey = (1,0,0),61 = (0,1,0),62 = (0,0, 1) <l_' L/T, €n,€1.€2,V1, " ,Vq li*

BDOAIEIZHB.
(C2) (a;,)* # — (@) (1<j<k<q p=0,1,2)

(C3) #RAZS 1< 1,k j2, k2 <g & n=012 KL,

. thay., tohy. ¢
Gj\p det( Vjys Yy, 'Uk,,)
Ak p det(‘vh,‘vh,’vk?)

(C4) 1< j1,ja, k1 ke <qg E 0L v <2ITHLT, j1# 2 ki £k DEER,

d d
(ﬁu) z(ﬂ1>
Gjap Qleav
E =k, jo= ke p=v HRME.

(C5) HRMD 1< j1,j2,j3 <q EMRILD 1 < kikaks < ¢ &0 po,pn,v <



2ipo Fp v FEp BEXF1L D dBR wy,we,ws iIZXL

Gjspo  Grwy W10k
det | ajope @iy waak,, | =0
Bjspo  Gjspy  W3lksy
& w =wy =ws, jy = k1,j2 = ke, j3 = k3, v = uy DFEE.
ZZT
P(wo, wy,wz) = i(ajo‘wo” + a1’ + ajpwa?)”
L5 =

f,9:C — P*(C) 2 hENEHER (fo, f1, f2),(90,91,92) % bOFEEME
AEHRETS.

Theorem 1. DX HAEBY o I2X D P(fo, f1,f2) = aP(g0.91,92)
DO DEE, fj = Bigi(j = 0,1,2) BERDILD. TIT, 4% = a B
Bof = pP = Bo".

BiZ, b %

(B) (—0)Nrd £ —1 BLU 1 DEED Npd TR wy,wsz, w3 1 LT

{wi(wo + wa) — wowz }b? # wiws

AT ERE LT

Q(wg, wy, ws) = P(wy, 'wl,'wg)N + P(b(wy + wy), b(wy 4 wp), b(we + wy))N
EB L ERMBY LD,

Theorem 2. Z2I DX HAEBEH o 12X Y Q(fo, f1, f2) = @Q(g0, 91, 92) DY
BbioEx, f=g.

ZIA P(wo, w1, w2) OF/MNREUT 25(2-9-1)2 = 7225 TH Y, Q(wo, wi, ws)

DFiL 72259 = 65025 TH 3.



18. Q LD & B/ R Bl B4 B8 s i D BATHY A IRME
BFOMKER XX -HE

19744 S. 77 [La74] RROTFHREZERELI:.

SR V RFRKRANE E EORKBRELTE. HEEDR_A LS CI
L Ve BAKRBHTHEROIE, VOrk-HBERES V() RE4AARESTHS.

ZOFRTENE, DLV Ve /IR TH S Z L BoavhiE, EEOAR
KREE L IZH LTV O -FRIESIHLAAEREVIZ LIRS, TR,
DR % “WEHRBIE” (arithmetic finiteness property) L ST LIZT 5.

Z OFAROBIMIE L OBELLI [No85), [No92] TIEH S h-. ARKARKEDORE
iX, G. 77NT 42 R [Fa83], [Fa91] %, dimV = 1 DFE & T —_NBRED
WABEEIIH UTHRA L, BT —_ASREORIBREDBEITIP. Vr2S
[Vo96), [Vo99] 23R LTV 5.

—7%, MBI 1970 I EHF [Ko70) OF TROFHEZEH L.

PR, ERNEZEM PP (C) ROREOE —ROBHE /MR TH 5.

TuoFADERIZLY, 3230 FRAKREBHSREOI/INER I RRER T
HBH0, IHRREMREBEE L EET D Q REORKREEAR P(z) BRILAHOP
D, EEOHBRAKEERESFER P(z) = 01X, HEMICEICRIR« FREL
WS ZLicRB, FRANIEEVD Z &, HRE LTRENTRERDROTR
FTWEbHEXS. M, SUY/TRORFRSBETIIE ZOXIRLOMREST
RLTVOTRBRV A EEZILND.

—REDET n > 2 T, MHRRERFEBBE X OFEIL [MNI) TRIhi. £
ITHEBEN X 13, Q LEBET S L XEROAMANREME k £ S B RIIHRE
VD ZERAND. k-HBRAOHBMELZTTICH, 1 2/ TR (abe-Conjecture) O
BEBIRTH 5 “BEKA 0 ,F18”(abe - - - -Conjecture) ([No96], [Vo98]) BLET
b5,

PRI [ShO8] 1Z, —HKOEBEERTHOFNL b o & MBI/ RN i K5 R Bl
EOMBEE RVELE. BELZHAELES. d> 2+ 8 AL TEVIRRERYK
deeN%L3d. “EMRAKRBEAN Plw, w) = wl + wf + wiwi™® 2L 5. 5l
[Sho8] TV, RMEIIZID & 3 1IZH6<.

(1) Pl(wo,wl)zP(wo,wl),

Po(wo, w1, ... ,wn) = Paoy(P(wo,w1),...,P(wn_1,ws)), n=23,....
P, i3 Q% %k¥d" ORKRBEAATH 5.
(2) X={P"(wo,'w1,...,wn)=0}CP'6

ER<. [Sho8 Itk D Xcite22iTxL, MHRBHITHS.



EEE. ([No02)) e 22 %RETA. T5& (2 TEDA X i3, WHHIAERMEL
.
FEBRICIZ, LECHREKE: & [Shos) OER, KU [Fa83] &fE9.

BZ M

[Fa83] Faltings, G., Endlichkeitssatze fiir abelsche Varietiten iiber Zahlkérpern, Invent.
Math. 73 (1983), 349-366.

[Fa91] Faltings, G., Diophantine approximation on Abelian varieties, Ann. Math. 133
(1991), 549-576.

[Ko70] Kobayashi, S., Hyperbolic Manifolds and Holomorphic Mappings, Marcel Dekker,
New York, 1970.

[La74] Lang, S., Higher dimensional Diophantine problems, Bull. Amer. Math. Soc. 80
(1974), 779-787.

[MN96] Masuda, K. and Noguchi, J., A construction of hyperbolic hypersurfaces of P"(C),
Math. Ann. 304 (1996), 339-362.

[No85] Noguchi, J., Hyperbolic fibre spaces and Mordell’s conjecture over function fields,
Publ. RIMS, Kyoto University 21 (1985), 27-46.

[No92] Noguchi, J., Meromorphic mappings into compact hyperbolic complex spaces and
geometric Diophantine problems, Internat. J. Math. 3 (1992), 277-289.

[No96] Noguchi, J., On Nevanlinna’s second main theorem, Geometric Complex Analysis,
Proc. the Third International Research Institute, Math. Soc. Japan, Hayama, 1995,
pp. 489-503, World Scientific, Singapore, 1996.

[No97] Noguchi, J., Nevanlinna-Cartan theory over function fields and a Diophantine equa-
tion, J. reine angew. Math. 487 (1997), 61-83; Correction to the paper, Nevanlinna-
Cartan theory over function fields and a Diophantine equation, J. reine angew. Math. -
497 (1998), 235.

[No97] Noguchi, J., Some results in view of Nevanlinna theory, preprint UTMS 2001-24.

[NW02] Noguchi, J. and Winkelmann, J., Holomorphic curves and integral points off divisors,
Math. Z. 239 (2002), 129-161.

[No02] J. Noguchi, An arithmetic property of Shirosaki’s hyperbolic projective hypersurface,
preprint, UTMS 2002-10, to appear in Forum Math.

[Sh97] Shirosaki, M., On polynomials which determin holomorphic mappings, J. Math. Soc.
Japan 49 (1997), 289-298.

[Sh98] Shirosaki, M., On some hypersurfaces and holomorphic mappings, Kodai Math. 21
(1998), 29-34.

[SW95] Sarnak, P. and Wang, L., Some hypersurfaces in P* and the Hasse-principle, C.R.
Acad. Sci. Paris, Sér. I 321 (1995), 319-322.

[Vo96] Integral points on subvarieties of semiabelian varieties, I, Invent. Math. 126 (1996),
133-181. :

[Vo98] Vojta, P., A more general abc conjecture, Intern. Math. Res. Notices 21 (1998),
1103-1116.

[Vo99] Integral points on subvarieties of semiabelian varieties, II, Amer. J. Math. 121
(1999), 283-313.



19. #7 — N VEHRAENBERBMBROY 2y MROBEEH
BOEKS HA - K

MHIZ, T OFFEIE J. Winkelmann K & D3 RIEFAETY.

ARBE7—~XVEHREEL, f:Co AXEEMHBRET S, Ji(f): C - Ji(A)
EFDOk-Vxy ML ETET S, ARBHLZERERZLODT, A LDV xy b
R J(A) bEHTHS. 2Fh, A2 AxC™ (n=dimA).

TITE, FUAX—MHIIRBNESLAESR LTS, 4555 EIFTIR
F—JEBILE i3, FOEIVEEHMOPTH ) AF-—F{ETHLILLTE. £9Th
WEE, ) 2F—BRILEV).

X, T Je(f) OF Y A F—18, 2% 01E Ji(f)(C) D Ji(A) ATOHY 2% — B4
ET 5.

T =NV EEDORE I, (3], Theorem 2.2 (¥ 1 F IV iZd % Geeralized Bloch’s
Theorem), # 7 — ~)V O#F4id [1], Proposition 1.8 (ii) 2BV T, X, i3 A DERDE
EHEOFTRE L C* ORBBISHENEROEEL bo L FREINLA, T
DI F vy THH Y, RILLZ GEBOF vy 713 P. Vojta DIERIZL 5) .

SITOEMI, —MRIIIRILEZVWEWIRBIEEXDZ L L, BRUTHHED
Y EOMOEHFEEHLLILT L ETH S,

f OB E Ty(r) £ T2 LE, fOHp; %,

ps = limsuplog Ty (r)/logr
r—00

EBL.
EHE 1 LEOEFTODET, RVPHILT 5.

() pr <o & bHiE, T —RVEBIEHAE B C AL ae ARUVRBBIS SHE
W, C C™* SHAEL T, Xi=(B+a)x We HRILT 5.

(i) A DHAT — VBRI 51F, BHBWE W, C C™* PFFELT, Xy = AxWi
HRILT B,

SEBIIEIE, AR 1] IR
BRI B X C Ax C™ IS, ZOFABHRERIBE

Stabs(X)={a € A: (z+a,y) € X for ¥(z,y) € X C Ax C™}°,

LEHET D, L, {JPPRBEUTEEUERBS Y EKRT S, Staba(X) X ARD
TR BORITEICL S,
I TROY xy VIR RT.

L: i(Ax C™) = Ax CMHmHD) o J(A x C™) /A = Crm(HD),



HHE 2 Staba(X) = {0) ¥ HETS. 20L&, +HKEREED LIZHL, HIR
IllJl(X) B J[(X \ Smg(X)) a)"‘ﬂ)r"('@}sfﬁk[‘giﬁ@wﬁ%*#o

ROWEVPEEDEHANDHTH 5.

WHE3 g:Co AxC™ 2 EERIMR, X 2 TOHF ) AX 8L T 5. Staby(X) =
{0} LIRETA. L 2BWE20BICE 2. THLEEDAEEEH ¢ € C(X)1ZxtL, 5l
ERENTAEBE dog X C L IoJ(g) PEEBEOKRS TER SN L EEEL
REBTH 5.

8T, REITH 5.
EI 4 3RTLT -~V EHE A LELRMR f: C > ATREALTHIFET 5.

() f 139 ) A% —IBBILTH 5.

() X £V MELET J(f):C» LA ZAXx CEOHY AF¥—182F5. T3
Y, X W (A) DR TRIEEE b7k v, B ARIES B e W C CP 4
boTX=AxW ERBI LRV,

SEREIE, HERAIC R BN, AXMEFHMBRE T - NVHEOEETH 5.

&3k

{1] Noguchi, J., On holomorphic curves in semi-Abelian varieties, Math. Z. 228
(1998), 713-721.

[2] Noguchi, J. and Winkelmann, J., A note on jets of entire curves in semi-abelian
varieties, to appear in Math. Z., preprint UTMS 2002-25, 2002.

[3] Siu, Y.-T. and Yeung, S.-K., A generalized Bloch’s theorem and the hyper-
bolicity of the complement of an ample divisor in an Abelian variety. Math.
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20. /PARET B X D haEIR O — D DR T
VKIS (BERARH)

AEE TIZERTREE & TH D Kobayashi #EFHEE AV 7B O%F
Tz TER LS. EAAREFHBIC &L 5 MEEOBFBEMTITIZONT
134 £ TIZ Vigué [2],[3], Graham [1], R LI X VL ENTWDS. B HIT—
BIZPBITAERREHEDER L KIBHLREBREY b LIEBHITE1To
o, SITIRENL IR EEHEL EITHEEHITEITD.

TEHEEABRRDIDIIHLERRABEETERT S.

TH 1. EESHE M A taut Th5 L3, EETENOBAMK A =
(CeC|[C] <1} b M ~DENEHEENERKETHBLEEL .

M Z#EFELEIEEKL T35 L %, Kobayashi #3HE#% ry(v) TRT. 22
T, oeT,M,pe M TH5.

TE 2. M, N #BFEHRE UcCM 2HEELTD. ZoL&E, ERE
B U NMBUTRERTHDEIT, EEDvET,M, aclU It
LT

far (0) = ko (@.0)
DY IDEEES.
KNEEERTHD.

FEE 3. M % taut 72 n RTEFRSHKE, D Cc C" 2B ROEB LT
5. UCDRBESLL, & U->MIiZU TRERRERERETD.
oL E FRHEEESR S Do M TOy=0 tRDLONFEETD.

ZOEEENLRVPELICDND.



%4 FEEDRENL L, IHIT M HHEEFBTHDEE, D & MIX
RIEHIEETH 5.

FEBIZHE VT taut & VD REEZRS EEEBIIRY I/ 2 &I
EETD. 24Uz M = A2\ {(3/4,0)}, D = A%, F = id: A(1/2)? —
A(1/2)2 ELTRBEDMND. 22T A(1)2) = {C € Cl|¢| < 1/2} T
0.

S5 3K

(1] Tan Graham, Holomorphic mappings into strictly convexr domains
which are Kobayashi isometries at one point, Proc. Amer. Math. Soc.
105 (1989), no. 4, 917-921. MR 89k:32048

[2] Jean-Pierre Vigué, La métrique infinitésimale de Kobayashi et la car-
actérisation des domaines convezes bornés, J. Math. Pures Appl. (9)

78 (1999), no. 9, 867-876. MR 1 725 744

, Revétements et isométries pour la métrique infinitésimale de
Kobayashi, Proc. Amer. Math. Soc. 129 (2001), no. 11, 3279 3284.
MR 2002¢:32022

[3]
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22. BERKTHEMNR TH D P EEALR TiL2W 4
WEEFIE S RFL SR

T. Nishino, Un exemple concernant la convexité par rapport aux
polynémes, Math. Kyoto Univ., 6, No 1. (1966)

2, FEANMRIBICET 2RO L S REBEINL TN S.
z & w DZER C? ‘:Q‘S‘I‘TﬁﬁﬁﬁiﬁA=_A1 XAy :
A 1<zl < M, A; w1

BLO, 3RO
(A) Y (1=t -2z4+w=0 (05t<1)
2EX,
D :A-ANZ

LEL. OB D HEERE THRMRK TIEH 58, FEALKR T
720N,

B O REN, Zotho, ZEXMK TIZRVWEWIFERD—
HRME S TWAZ LIZ&ftvz. LML LZDEFOEBENGELI
DT, FORZOBEELTS.

HE 1 ER2EE 2w OEBONAMA : 2| <1, lw|<1 D5
LHEMIc, LERLHEE E 2Ex, SbIZ 2z & w DEEKX Q(2,w)
%, fRMTE H : Q(z,w)=0 B A DRE@EY, E LREDLRWVWE D
B, ZokE b L EBSHERERLIT, 2 & w DEEKX P(2,w)
T, ZOo0D%MH -

1. EKBWTRER |P(z,w)|<1/2 £
2. AWNT, WM& P(z,w)=1 iR ANH £ —&¥ 5.

BT OORFEETS.



CORMBIZLY, YPIOFEEK D BEERL THho TEEIMKZ S,
Q(z,w)=2z &L, E & D OEENFPIZMON B RALEEL LT,
1 DZEK P(2,w) Z1ED &, AR A* : |2|< M, |w|<1 NDOAF
WET, : P(z,w)=t, (1St<00) ikt LI, 2=0 D BEEED, T D
EEOHEZBE-OT, A* DA~HTLE S Z &iZk2s. LA LEIER
AIRETH 5. :

ZOFEASGEHITEDE £ Th DM, TOBKIL TIXE DRATREMDE
AR > T e, ZN T 5 —OROMEL ERT 5.

flicl 2. BR2EE 2w OEMICBITIMAB A : |2 <1, |w|<1
ZEX,C % AILBITOEMRES L L, € D z FE~DOHEITE#H
KEENTVWRERETD. 20L&, bL B A DR (a,b) 28
725, € IXERER 2=0a D A NOE LS.

ST, Bk D ZHELTEEINMKREEKEL, E;(1=1,2,...) *
E]‘ G EJ‘+1, ]li}n;) EJ =%

LRBBEAZEEDFIE L, & E; 1IZ LT, LEDZER Pi(2,w)
ZED. EL T, EDE rp (r>1,p<1) ZENEN 5 1ITIELS B
T, WAHE A°: |z <r, |w|<p 2E X, LD TY ! Pi(z,w)=t 3 A°
ERDLIRVWER/AD t 2 t; L LT,
€= lim | JTY
v—00 J=I
EES.

ANT, ER T ICEENIHMRESTHY, DR EH—D A°
DTy Y |zl=r|wl=p PR O ZEL. Tkt TLIIKX (A) THx
ONAAITE S, (0<t<1) DEIZE>TELR TS, ENTO %
WD S, B Sy, ETHE, HE2IZEY, ¢IX S, DAARNOBLTES
to. REICEY, CIX A’ OREFTERW. 1, S, XA DRES
. TNITFETHS.

L7 o T D IFEEAMK Tk,



10

15

*EF5

|*E 8 R o ik 7w (o) —
% 3 JBPRA.

B ox o2 2 2 |T axsadoR
% I 1

PR o > vt RoftB v %o w
S LMI oo T RoBE T 0 v <o

o ZXRER 050 AT v %,
I S N By

32 (24 % [~ - TTRE 57 Math. Z. t C"
Iil 1(1 | Iﬁfil; 1£1 ITI%I’ 7N I)l lDI g

ARBOB B e, D={z=(ymeD| Ta=0 Frdg
N S R T R et A B A A A D I N O

le | tlf‘ J:Dla) llﬁlﬁsJ(:Im Ia*l/ﬂ;\lﬁ-lpalﬁ IE?&I C| ﬁ\‘lﬁl;&lblt L D[‘t

0AEE o 5 LA e v . TFEs KA eflf) < o0
llJl;I Iﬂlll;al l?llllllltrlflyll{l

£ St / £ % 1! L. ~
|1 |71D|L1”’14 =2 Ffﬂ”*ﬂﬁfﬁfﬂﬁ 1 PCI‘”IDI 2

) N ~P %12 ) -~ 2 .
Ejlril:lesﬁlfl—tl '[Dle lHI:J lsl Cl;"(Dlel {f’l lil&lrlqlglo

W T, 1 LFES 12 Ledetawe BITE P v
N L v de Mz e

I
<‘xllIllillllllllllllllllll

D+ ¥HE B B3 A K°F v ¥ x IV
il lﬁ\l?lgﬁilz’:ltl SR E L T [RER

£a;lznl LABE T2 & ot EAH AR LR SBE ¢
AN TN A A Inlﬁlol"vélhlﬁ

7. = L n ML BB PR 1 o w  F
Tl B A e LT G A 1”|"JIE’| R = e P

LRSS b

(~, Genemlization of a frea‘se L%
S T T N ) S

divf:dnt/)e t ear
I 1016'7”"11)11111111”“1

A Ea 5t —R%4 Rt D #e b B A
TS R M g e - Do i

B A % ¥ & 25x16=400



PR IR & FIFRCT B 2 v 18

L |2
11|F

I O A

|

%ﬁfﬁ%

8
14

N5 FE < - \AI’L%)?\I%[L v

1 L

5 re K2

C T

i?’:&? Dz, CZ@Tm i’ﬁ‘ﬁ\ o Co ﬁmﬁz@&/&‘?ﬁ’}g P
ﬂ%@q

zZ o %
[ ]

Ey= 0 2 3D x ﬁﬂffré’i 1< xlhfa lt 7 e
i%ﬂiﬂ f&/ftﬁ» ff&lil'? _

AN T}X’ll 1/'

T.
[

DLS\,?'/"LT’C‘FDI
o0 ’E%LT'»? DLO)/&%%’}!

I
I

/\

o TR

il

LFexL.

4 jy] MEDE
‘D ~ o ,'LEF'J 7:;%7251%36 7

S N N O
|

=p

|

[
|

L
Cfxf &P IFR
LYY L

N

|

|

|
-’a,"‘/ - g—H"L‘ ‘f’,f‘! <
“%&IJJL|11
L

J
| [ |

L Ll
=t L S(2)1a g e 9 2.
i (F)igz e 3D o 277

|

|

{1
' & Ix '518 i ]fé\“lﬁ.liﬁ_l‘vj [bi

|

[ 1

I N A
i’i?gla

|

Yo N ZESE & ,

)/llﬁléﬁllH
.D € Coo O)I'I%/é\ll:l\;tl.

I

#,=0 0> 2
A Henkm~Ra/m,nez ]wxﬁ/\

|

3 &
/il\,l. |
F Beabw-u,d ( 85 IM( ?anJ )[

[
3<3’h’a Bealroua
|| T 15

|

1‘2 mﬁq‘%ﬁr k&

]
rm%rr "ﬁﬁf”%t
I3z R EF L
F BT

%mmapufm%fzﬁﬂzﬁm

@FW?%

Twa g n\“lLliﬁ«[ﬁi}Zm B w 7’fr T~ - lt 7

ol A
I I I

Di” }S’a\é’ [ |

20

g3 l:]t‘,lfi\"] % gﬁ‘ L v\
A % ( O'n, the exi‘ens:an o‘f L ‘!ﬁogomor}ﬂgw ‘fundumSVI

K&Té

%ﬁ'j
——aﬁmbn%mserFaE] _;r;% ﬁrﬁ, t&ﬂ]\; :T ﬁﬁ@zﬂfﬁiﬁvf
75/<’0 bOO

B




24. CR structure on the boundary of Grauert tube

Eisuke Koizumi
Mathematical Institute, Tohoku University

Let (X, g) be a C“’)Riemannian manifold. For each geodesic v on
X, we define the mapping ¢, : C — T'X by ¥, (0 +i7) := 79(0).

Definition 1. Let (X, g) be a C*¥ Riemannian manifold, and let 77X :=
{v e TX| g(v,v) < r?}, where 0 < 7 < c0. A complex structure on
TTX is said to be adapted if 4, is holomorphic for every geodesic -y on
X.

An adapted complex structure is unique if it exists.

The Grauert tube of radius r over a C* Riemannian manifold X is
the manifold 77X equipped with the adapted complex structure. X
is called the center of the Grauert tube T7X.

For a C¥ Riemannian manifold X, let 7. (X) be the maximal
radius r such that the adapted complex structure is defined on 77 X.
It is known that rma(X) > 0 if X is compact, or X is homogeneous.

We assume that X is compact. Let 77X be the Grauert tube, and
let p: T*X — R be the mapping defined by p(v) := 2g(v,v). Then p
has the following properties:

(1) p is strictly plurisubharmonic;
(2) X =p71(0);

(3) the metric ds2. y obtained from the K&hler form i99p/2 is com-
patible with g, that is, ds3.x|x = g; and

(4) (80/p)" =0in T"X — X, where n = dim X.

Let Q. := {p <€?} C TX, and let M, = 0Q,. Then we see that
M. is a strongly pseudoconvex CR manifold.

We assume that dim X = 2. Let 8 := (;(—i0p), where ¢, is the
embedding of M, in the Grauert tube. Then 6 defines a pseudo-

hermitian structure on M,. .
Let S.(z, Z) be the Szegd kernel with respect to the volume element

60 A df. Then S, has the asymptotic expansion

Se(2,2) = (p(z)pe(z)_2 + ¢(z) log pe(2),



where ¢, 1 € C°° (Q) and p; is a defining function of Q, with p, >0

in Q..
The next theorem is our main result.

Theorem 1 ([1]). Let R be the Webster scalar curvature with respect
to (M., 8), and let vy := ¢|p,. Then R and vy have the following
asymptotic expansions:

[o.9]

Z (g5, w)e?

— 1 st
“g M“: 5—_ ZO gz] ) /J,)E
where

FE Vg, 1) = X2 R, w),
F¢0(A2g1) !l‘l‘) /\ —2- 4F¢0(g-;] )/‘l‘)

for A > 0. In particular, we have

1 1
FR (Qz(;n),ﬂ) 5) FO (gz(_;n)>/-") 6k

m 1 1
FE (6, 1) = 555K = 558k = == (ko) o,

F (95", ) = __Ak._’,_ £ T /J}

where we naturally consider the scalar curvature k and Ak, the Lapla-
cian of k, the functions on M,.

References

[1] E. Koizumi, CR structure on the boundary of Grauert tube, in
preparation. -



25. NUMERICAL GORENSTEIN ELLIPTIC
SINGULARITIES

e L (REED)

(X,z) # 2R TERBES, f: (M, A) — (X, z) ZR/DFFRRHE
W, Z2EARYAINETH x(0z) =0 DL E (X,z) (IHEAE
tWvwbhd., K% M EOBE#RFLTD. K=-2Zg L725YA
I Zx PEET D&%, (X,z) I3BUER Gorenstein & W biLd.

LLTF, (X, ) i33%{EH Gorenstein 2> MEMRTH D L5, Yau
D¥AYNEZ =2y> > Z,=E THbb?T. ZTITE X
R/NMEMEY A 7 V. Némethi 12X Y, (X,z) A Gorenstein 7>
HY (A,Z) =070 p,(X,z) =m+1 THLIEBTENTVD (p,
(MR (1], SEIXENRO—RIEZEULRERICOVTRELL
W X; TZ; 0BRTu—A T LTHRIFBRREDD
b¥. Zhb EEER Gorenstein 2> OFARTH D.

a := min{j|0 < j < m, X; {% Gorenstein}.

e {ord(OE(Za)) (in PicE) ifa<m

1 ifa=m.

Theorem 1. (1) p,(X,z) = (m —a)/y +1.

(2) Z BRBRA T TNYA I NIRRT p(X,z) =m+ 1.

(3) (X,z) #% Gorenstein 2 6T p,(X,z) = L(X,z), ZTZT L
iX” mazimal-ideal-adic filtration” DR S ThH 5 [2].

(X,z) B3 Gorenstein 2 HITEREIC LY a =0, H(A,Z) =0 72
5 Pic E X torsion free DTy =1 Th 5.

REFERENCES

(1] A. Némethi, “Weakly” elliptic Gorenstein singularities of surfaces, Invent.
Math. 137, No. 1 (1999), 145-167.

[2] M. Tomari, Mazimal-ideal-adic filtration on R'$.Qy for normal two-
dimensional singularities, Complex analytic singularities, Advanced Stud-
ies in Pure Math., vol. 8, 1986, pp. 153-163.
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Ck x (C*): DRBTIFEDH > T

RE &t (RKRFE BFEK)

1. BARELER

BEREHBRE M ITHLUT, Aut(M) 2 M QERIECRBEFEE TS, Aut(M)
REROSREBETIRTH BN, N7 NEMHEEAND ZEITED, M
ICEGERIERTANHEERBEERD. S5, M=DRC" DFRERTH
LZH/EITIE, BLASNTNS H. Cartan DEEICK D, Aut(D) iR —HD
BiExFD [11). L L, —KRENICIE Aut(M) i3V —BOBEZ RV, FlX
W, k+£>2D&E, Aut(CF x (C*)8) R) —HBEEZRIEBZVWERBE TS
D, T OBEIEEITHETH S ([2), [13)).

ST, 5 CtOEB DN CICRERRETH D, $72b5 D5 C* D
EANORERFMRF:D - C"BEETHERELELD. ZDEE, HOHENIZ
Aut(D) & Aut(C™) BB E LTHABICR S, ZH TR, ZOMIBRDID
ne Tibb,

rC" OfEE D I LT, Aut(D) & Aut(C™) BMUMBEE L TRBTH 57k
51, DIZ CM ITRERIFETH 25 ? |

S icHEE —BELT,

BEMBE: M 2 n RUEBERZIRELL, kZ0<k<nTHHIEHRET
3. ZOEE, Aut(M) & Aut(CF x (C*)"—F) SR L CRBTH 275
i, M 1 CF x (C*)»* K RERIRHE TS 5% ?

AHETIREIC, ZORMBEICEL T #HK 1B K RILKFERFERBEHAR)
r ORFERE [0 KBV TAS N, UTFORBERDVTHELEW:



FTEE. M % n RIUTDERLIL Stein ZHREEL, kZ20<k<n THHIEK
ETB. ZDEE, Aut(M) & Aut(Ck x (C*)"F) DUIAEREE L TRETH S
I 51E, M IZ C* x (C*)r—* IZRIERIFE TS 5.

CDEEEMNS, Aut(Ck x (C*)¢) OMHAEEE L TOBEICETS, RDZ &
Nhing:

F. ATRWEBEOM (k,€) & (K, )L T, Aut(CFx(C*)¢) & Aut(C* x
(C*)E) AR E L TR TH B DI, (k,0) = (K,0) DBEEITRS.

7238, Ahern-Rudin [1] TRENTWB K IIT, Aut(C™) & Aut(C™) 2%
BELTRBTHZDIE, n=m DFAIRS. ZOZ L5, LEEDORIZBN
TH, 2ODOHABEICHEHELTRAETHLILEVIREDH LT, AKOZE
MROILDDTIHRNWMEBbNS.

FEHEDIRAICANWSNEFHRIFE, n RIS U U(n) BERIBCHE
MERBEHELTHERT A X BRERSHEDOEEDAEITISAIRD. EE,
BRADFHEEZRANDIEITEID, ROLD BT ENEEFAKS:

FIE 1. n (> 2) RITER Stein BRRiE M LIZ, n RAZF V) U(n) BIER
HORBEMSR58E L THEEN, »OPRNICERTERESIE, M i n KT
HHR -2 Uy RERH C", £ EDOFOEAMER B® OWTNMNITWERFE
Thd.

FI 2. n (> 2) RITERE Stein ZHRE M I LT, p1, 02 : U(n) = Aut(M)
EEBDO2DDOERGENERMUERETS. ZOLE, HBT Y € Aut(M)
NEELT, vor(Un)Y~ = po(Un)) &72%. X0FELL, BERSEy 2
Y2V € Aut(M) ICBRDETIEICED, TRTOueUn) IZHLT

Vo1 (w)¥~1 = pa(u) HZE  Upi(u)¥~ = py(a)
ERRBEDICHRD. 2L, 4 i3T5 uw DERFARITHITH 5.

CORETIE, INSOBEEDHERICBNT, n KILh—F X T = (UQ1))"
MIERIECREM 57258 & UTHEER, MOHRMITEAT DL I BERS



BRI BT % Barrett-Bedford-Dadok [3] D#R, ROAER I 1 >NV k
BRI D W T DIEKIBR DR SR [14], [15] 28, FEA FRE Ck x (C*)t ORHOW
T AHEIBNTUNRENTANSNAENIDONTRRS EEDIT, &4
BIZERINZVOMDOHEICDWTANLZWN,

2. ETHIHREVDOMDOREEE

M % n RIEDERERERLHIEET S, Isaev-Kruzhilin [7] i, n K21Z5
VB U(n) WIERECRARD 5228 E U THELRN, 2OPMRMITEAT S X
S/ M EHEL, TORROBAELTROERZLEAL L

FE LK M % n RKEOBEFREREREL TS, JOEE, Aut(M) &
Aut(C) DMIAREE L THRETH D251, M 13 C IZRERIFETH S,

WMo T, RXDEFBIZBVT k = n ORBIZRIFEITIX, M 2 Stein ZHklE
THDHENSIRELEET I EMNHKS. £, 2O U(n)-EREZHTERSHK
EOSEICETAHES DR IEFECER LD OTHY, EELK DX VEHE
2R EL DX NWIEANEENS.

—%, M i Stein ZRAETH BHAIE, LERORIX [7) THS N U(n)-fE
AZEHTHEREREOSBICETIHREANS Z &£75<, Isaev [6] WEE K
EREUHEAREZBTNS (85, RS EZADT, FEAERL Z L% Krantz
MEXRL TWS [10]).

WS DONDREZIERT S/, TIT Isaev [6] ITHBI1T D, M A% Stein £
BETHLBEDEE K OFHOF—HRA > F2EVHLTBEII: £,
M 7% Stein BRI T, D Aut(M) & Aut(C") WA HEBEE L TRETH S
Z &M 5, Barrett-Bedford-Dadok [3) D#RZRWD I LITKD, M BH B
Ch x (C*)" " (0<h<n) KRERFRETHZ I EEZHEATS. RIT, Kid

(1) {CAREE Aut(Cn) BERETHD; —FH

(2) h#n®DEE, Aut(Ch x (C*)"h) ITERE TR,



ZEERT. foT, 4 Aut(M) & Aut(C) IIAIHEEE LTRETH B LR
THTVBIEND, (1), (2) &V MIZ Cr KRERFETH S Z LR S

N, EHBED B,
CITHBELTBEENIER, 0<hk<n—1Th£kDEE, (2) DX

R

[Aut(CP x (C*)"~h) & Aut(Ck x (C*)n=F) iZfrfRt & L TRE TR
ZERRIELTIRVWANENDIZETHS. ZOZENS, HOLEULZ#
REAWT, RADEEHZHAATLIZLITH L WKL SICEDNS.

Z T T, Isaev [6) ICBIT2EmICEAEL T, KOX S a@EZRER LW &
ZHNIEH R (0<h<n)ITHLT,

I .= ALHEEE Aut(Ch x (C*)"h) OERRS EEDRTEEDORE

EBL. FIRE, ERO (1) 05, [, =1TH3. ZDEH,

ME1. BE D, REASNZER A OHATREINDN?

BE 2. C! x (C*)"h 45 Ck x (C*)"F ICWERIFETH 2D, T, = I
DHPEDHBTHIMN?
HHB3A, C" D—ROEBIIHNL TR, TNSOREREENTHS. £,
C" WD 5NSER 2 R DREENE FRRKDOK {Dy},cq T,

() TRTD Aut(D,) BIESEHROBNSRBEBTH S,

(i) Dy 7 Dy WRERIFMETH 2D, s =t DFAITRS,
LiRBHDOMEET S ([4), [5). £z, —RERBAE

glzil2+ (3 1) < 1}

Jj=k+1

E(k,a) = {z eCr

(keZ,1<k<n, 0<a€eR)XMLT,
(1) TRTOD Aut(E(k,0)) SERETDH 3;



(@) E(k,a) Dt E(,B) KRERIFETS 5D, (ko) = (4,5) PHEK
BR3,
ZENnbRB ([8], [12).

WTHIZLTH, M B Stein BRI E IR 572 N—ROERZIREIIHNT S
[EARIE) ORRICIE, E5RAHLVTAFTABETHS. ILHkoT,
ELbEFHENTHD LEDND

M 3. M=DMCr DEETHLIBEI, FERELFAUBHRPKLDILDOMN?

EREPR LW, ZDBEICIE, Barrett-Bedford-Dadok [3] D#ERZEZRA VWD I &
IZ& D, Aut(D) iZ C™ DIERIZEH
C" > (21,...,2n) — (@121,...,0n2,) € C"
((a1,...,an) € (C*)") 2EORBTHII(C") ZEATVDERELTINI L
Mbhs. #5T, Dt I(CM)-FEZ Cr OBHERTH BN S,
D=C* ki D=C"\Up_, Vi

(& Vi RV OO EEEFEOIGERS) ENIRFBBELEZERTHS
BEIIREINZOEN, BEFOEZIAZNU LD Z L3 fThh > TN,
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