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1. N- fractional calculus method to a partial and
fractional differintegral equation

Katsuyuki Nishimoto

Abstract

In this paper, a partial and fractional differintegral equation
p=@p(x,t), o=
‘pa(l)-a(pﬂ(x) a,ﬁER—{O}
is discussed by means of N- fractional calculus.
When a, S ER” the above mentioned equation has the familiar form
e 2 5’!‘1’
=0 5.
ot ax’
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2. &(-2) and the graphs of (-x)

Katsuyuki Nishimoto

Abstract

In this paper, some identities for {(-z) and the prime numbers, and the graphs of
{(-x) are reported, where {(z) isthe famous Riemann's zeta function and z= x+1i y

(x,yER. i=+1).
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3. Some integral forms for Riemann's zeta function

Katsuyuki Nishimoto Descartes Press

Abstract
In this paper, some integral forms for Riemann's zeta function and some identities for prime
numbers are reported. Some theorems are shown as follows.

Theorem . We have

1 & © tz-le—(l/2)(k+l)lu(1_ e-(kn)r)
i = dt (R 1 1
and

l o ® t-z—le—(l/Z)(lH-l)k{(l _e—(k+l)!)
ii -2)= : dt (R -1. 2
(i) &(-2) F(—z)z,ﬁ’ o (Rez<-1). (2)

Theorem . We have

(S )00 ) e e
_ , )
(i) I;I(l_p-z) r(z)ﬁ» 4t (Rez>1) (3)
and
(S n-p) 4 e e
P y 4 - -
(ii) r;(l—p‘) I‘(—z)ﬁ’ 1 dt (Rez <-1) (4)

where p are the prime numbers and r €Z" .
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4 . CLOSE-TO-CONVEXITY, STARLIKENESS AND CONVEXITY

Shigeyoshi Owa
Department of Mathematics, Kinki University

Mamoru Nunokawa
Department of Mathematics, Gunma University

Hitoshi Saitoh
Department of Mathematics, Gunma College of Technology

and

H.M. Srivastava
Department of Mathematics and Statistics, University of Victoria

Let A denote the class of functions f normalized by

which are analytic in the open unit disk
U:={z:2€C and |z]<1}.

Also let S*(a), K(a), and C (a) denote the subclasses of A consisting of functions which are,
respectively, starlike, convez close-to-convez of order a in U (0 £ ). Thus we have

8*(a)::{f:feA and m(ij%—;_))>a (zeu;0§a<1)},

. zf"(z) e
lC(oz).-{f.fEA and 9{<1+ f’(z))>a (4€11,0§a<1)},

C(a)i:{f-'fEA and m(zg)))>a (zeu;0§a<1;gelC)},

where, for convenience,

S*:=8%0), K:=K(0), and C:=C(0).



Theorem 1. Let the function f € A satisfy the inequality:
2 1" 1 + 3 "
m(1+ f(zl)>? T eu;0<a<1).

f(=) (1+a)
Then
R{f'(z)} >1_;Cf (zelU;0Z5a< 1)

or, equivalently,

fec(lza) 0<a<1).

Theorem 2. If the function f € A satisfies the inequality:

zf"(z) 342
m<1+ f’(z))< Tt a (zelU;0L a< 1),

then
[fz)-1]<l+a (zeU;0Za<]).

Theorem 3. If the function f € A satisfies the inequality:

" 1 — a)ftY
@ -1 @ < o cerogacnprz o),

then
1
R{f(z)} > —“;—" (:€Ui0<a<l).
Theorem 4. If the function f € A satisfies the inequality:
A=1
Sl (zelU;1<AS2)
2f"(z) 2(A+1) -
o (14 L8 <
e Al U;2<A<3
é(—,\—_l) (z€€U;2< A< 3)

for some A (1 < A < 3), then
zf'(= Al -z
fe)_ AML=2)
f(z) A—z
The result is sharp for the function f gwen by




5. 2B T S Liouville BEFE(ZDUNVT

“R LB - BT
BT B - B
kM 3L EBK - BAREE

n ka2 —7 Uy FEH R® LOEZEBEK ue C™ B, A™u =0
EBdlE mBMTHE LV, we HYR?) LxbT, ERIEHKIC
%4 % Liouville ODFEEN, ZRMBEKITONTWANA EILFEINT
WBDT, FNOHELUTIZELD B,

FTE A, ueH"R"YWHBLWs>2m-1) LRET D, TDELE,
u BEAL s /M)%IE“C& 251D DLE+ TR,

(1) rll»oo 7.3+n 1 /{x dz|=r} +dS =0 ([1])
(i) limipf mgc T:(rT) < o0 ([2])

(iii) rll»oo o [{x l$!<r} dr = ([3])
DTN BEYILIDZ & TH D,

ZOBETIH. b (i) ~ (i) LV BFWEOEFETRET D,
FEE. LEFUREDTT,

lim inf /{ Jol=r} ut dS < o0 (1)

T—00 rs+n 1
BRED IO 6, witEmix s ROZIER 2D,

TOEBEIEATEI-OIC, ROBEEFED,



#% 1 (Almansi 7#%). (4]) Z#AMEK ve H™(R") (I3 LT,

2"V hi(z) (2)

NE!

u(z) = 1

& 72 B FMmBEEE {h}n, € HY(R™) »° (—EMID) FET S,

#WBE 2. uweH®RY)LTD Z0LEx, EEDCLERE N IIH
LT, HPHIEEHE C=C(\u) L uilX>TREDEX k ROZLIEX
Py (r) B»FEL T,

/{x:|x1=r} uz’ dS = Cr¥*" D u(0) + Pojyjin-3(7)
D3R D ST,
ZHE M IOV TORMEICL D RTZENTE S,

TOHE2I1CLBE, EEHOFEM (1) LROFENEMETH D Z &3

REND
limi -s—n+1
imjinf r /{x:];r:{zr} lu| dS < oo (3)
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6. VRLI7BE¥EOEEIZDOWLT

—F &% INC PSS S e
KE 5L R B REREFFE

T4V VESPARTHDRMBELFET 55 L 0 IO THE
PHICE D —EDOHERH D ([10], [11], [12]). ABETIZ, PHOHE
(\ZB#E L 7z Herron-Koskela DL DORER [4] #—MLd 5.

R DE{IEK B EDRLEEREE v THRHE

Jp lerad w(@)P(1 = [2))® dz < o0 M

EFHRTHILOEEZD. ZZI, 1<p<oo, —-l<a<p-1¢&7

5. ZOBEBL, BEREOREFEOCESEZRWT, AERE (AEEN

ODORERE) b2, TOEMEL ulgg £FKDOT L, ulsp € LP(0B) T
— 14

//anaB |U|aB(.’E) ulaB(y)i dS(.’L‘)dS(y) < 00 (2)

|$ - y|n+p—2—a

= $ ([13]).

FHE. ECO0B,1<p<oo, -l<a<p-1&35LE, (1) &7
7L
ulop = xg  (EOFMHERE) (3)

& 72 BAARLES B u BEET D LIRET 5.

() p>n+a2bif, ERIEEETHS.

(i) 2+a<p<n+a2bid, EOKEMEIFETHS.
(il) E OREMENBCTHIIE, EIZFRETHD.
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7 . a— L HOFEES (rarefied set) D7 4 F—EH|ELM:

HE KM FEK- ARRE
BA HF FEK-B

S*L(RM NOBALRE) LORD ENRERL LK QY LT, RTADK P O
EERTE (r,0) TRDYH,

Co(Q) = {P = (r,0) € R™;(1,0) € 0}

Fa—rr k&, $EEE, Q= ST E¥EARE) OR ORI - THD,
TTITVT VA, DREES An

n-18 &
An——-r—g;'f'w-*-r A
BT 5. QTOT 4V 2 VEE
(An+A)f = 0 on
f = 0 ondQ,

DOR/NZECERE L BHBEE A, fo(B) TRDLT,
24+ (n—-2t—Aa=0

D2 m% aq, -—ﬂQ (aﬂa ﬁﬂ > O) k—g-éo
Cn(Q) OEYES ETxLT

Ex=En{P=(r,0)€C.(Q); 28 <r <2}
LRE. C(Q) EoFIEK
K(P,00) =1 fo(8) (P = (r,0) € Ca(Q))
O B, ~OR#H (balayage) & R .\ (P), Ca(Q) ©7 ) — Bk G(P,Q) TRDTH,
DE: —
R w(P)= [ GP.QBRQ) (PeC@)

725 Co(Q) EOBIEE Ap, DERE Ap, (Ca(Q)) & MEx) THDT.



Cn(Q) DESIESR E B oo THETH B (rarefied) LiX. Co(Q) LOEEERMEBEK v(P)
<

o wp)
Pel({*l,.f(n) K(P,oo) 0
N
EcCc{P=(r,0) e C,(Q); v(P)>r*}
RABLOBRHFEETHLEEVD,

Cn(Q) BH¥ZEM D L & D Essén and Jackson [1] EOFERN, a— ML TRO L I I
—RILENDZ LEABET B,

EE 1. C,(Q) PEHES E 2 co THETH 5D DOLE+HEMIX

>~ 27\ (Ey) < +oo.

k=0

EH 2. v(P) % C,(Q) COEMERMBELKL T3,
v(P)

Pelcn,.f(n) K(P,00)

ERLLE, co THERERE T, Co() — ELETHr - +o0iT2ohToy(P)r—on 28
cfa(@) IC—HRINEKT 5. bOVHFET D,
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8. C\ {0} DHRIEHA FYBE D Martin B

W BB KA THERF
IEfE 5408 SEREE R P EEH

WxC\{0}DmEFRFRBEER(1 <m<oo) &L, W »5H
C\ {0} ~PHE LT 5. €\ {0} D Martin compact {tix C L F—#
INHZEFE<HBLENTWS. W* % W @ Martin compact 1k,

A~ Z W O Martin 5, AT Z W ® minimal R &35, A~ OF
WAEEE LI, UTFCH, W ELT, ROE S I LTRSS
Heins D m RIEFARBEBBE EET 5. {c.} &

0<e, < 2‘“,7}3%10 € =0 BT-TEINETH.

C=C\(TU{0}) (I =u,I,, I, =272 +¢,)) £B<.

Cr, -, CnCDcopy E35. =1, miZxL,C; Loglvnal
DFRECy EOYIV O TOLEREEHELT(j mod.m) HoHLD
C\ {0} D m % cyclic A R B % Heins O m EHA RGBT L S
. TDEE RBIRY T=0.

W@ 1([M-S 1, M, M-S 2]).

1) I 0 Tthin THEILELIE, (A =m.

2) I M0 Tthin THRWELIE, AT = 1.

Do ={0<|z| < 1},Dy = n7Y(Dy) &¥< &, D5 ® Martin I
A~Un~Y(dD) LE— &N, Dy ® minimal EFHI1E AT Un~1(0D)
ER—REND. p~ € Ay THE LD Dy EO Martin B¥% k) &
RTZEICTD. MELEY AT =m HDDT, AY = {py, -,p}}
ERL. IoLE MEL L A~ OFEFEELY, BB, m=2i1x L
TiE, ROBGED .

mE 2 m=2&9 5.

1) I H* 0 Tthin THHELIE, A~ =[p},p3]. T,

[T, p3] = {p~ € A™|kp. = thyr + (1 = t)kn (1 €0,1])}

2) I A0 Tthin THWELIE, A~={1RA}.

m>2 DEED A~ ODFKBBBEIZZRD. o~ En(a™) =27 2HZT



RET 5. k(@) =1(j =1, ,m) EHITETD. py & Tk
IZH > Martin BI%DS (ky- + k7 -+ kL) THERABAD A~ O
ETBH. IDLE REES.

ITEE m>2&75.

1) I 0 Tthin THEIELIE, A~ = [p5,p7 U5, p5] U p5, P2
2) I A0 Tthin THEWELIE, A~ ={1&}.
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O. U—T VEDAMERIZDINT
Sl B [EER B AR ENT R

FA%E LVOFESK g(> 0) & b0, marking OOV e B —<E O 1% R, S, BB 5
26N E L REOS ORFIEEZZFNEFN : R w ¢35, S ED conformal
metric ds? = p(w)|dw|* (72721, p(w) IZEEEREE T D) ICHL, R D S ~D
MEFEDOER [ ThoTHOENNLHEEINDIMEG vy : 2 2w BT AV L
sy .

1= //R p o w;(2)[|wy /821" + |Bw; /92)dz A dZ > 0
EHEBRROLODHORLRE LI OFET LI EBhnD, LIEB->TIDL
3 1 BAEDRD 2T [[f] ORVNENEREZ O LTy, ZOME L TR®
5 S ~DFINEBRNERIND.

AEOHEBITFMELOISAEE L U, BITEEG - ERT CEARNRERO—
ALIC OV TR, FILWREREZ L RET D,






10. A REMARK ON AHLFORS’ UNIVALENCE CRITERION
AND ITS APPLICATION

\\\

Al By UERRSE - B

Ahlfors {32 0B 41 725 X [1] 12360 THEE Teichmiller 258100 Bers #8314 720378 B(D)
CEBOWTHES CHDH T & &aEB L72n3, Lehto X [4] 1B W TEOFEH KRR IL LY
BAKIIC, quasidisk D ICAT 2 HEMRNFER o(D) OKRD L) Rl # 5 A TWA 2 &
A fEfE L7,

o(D) > 2 inf [0A2)] = 19A(=2)]
D' |N(2) - 2)%pp(2)Y

L2 TAC o CiaD i+ 2 5850 (gc reflection) T, 9D ZBWVTIX C 4T
HHLDET A BEMRNER LT, D EOFTHRARREE f 2

Sl Bp) = sug pp(2)?Sp(2)| <o
M

AW O f D ECTHELRDEHIRER e > 00KRKEOZL4E9, 22
(o tE D ORMMFFEOHEL L, SpiL f O Schwarz &2 & +T L4 5, o(D) X, ¥&@
Teichmiiller ZZ/] D Bers MO 1A 7+ T(1) € B(D) i2FBWT, DD Rl(,nmnn %‘f%fﬁ?s’(&‘,ﬁ +
nnw%ﬂtmﬁﬁéﬁfbbfzena

L LZemes, UJuHﬂﬁE”Ni"‘O)GL 2 72— D quasidisk 35 L UBREEMUZ &F L TUE Lb‘
ZEETFTOEZNIEE S LUWbiT Tlizewy, EEE £ 0% Lehto (3B E 5] 12800 T
ZORREDBHLERTERIOEY (EMCIE, 0eDELT, &0 rD0<r < 1)
DO DOFTESNT D HANT 9 HLIBORL EN5) EWIHIRED T T EORE A4
BlLCwd, £/, mIETH Betker [3] 285 2 & 4172 Lowner chain (2T 72 L 5 7208
BIZRBEBEBR DV T [BREDFIMI A b2 Cnvd, LavL, ZOREA[AEIE LY — ok
ROTTHDUDTHSH LD ZLTMLLEDARNTHS 9, EBEIC, RO Z & AGF
cE-oTHE LV,

EE 1. A F quasidisk D OERICEAT 28 ETHIE,

fgd/\ )| = 10A(2)]
en [A(z) = zPpn(2)?

REYio,

sETZIE, Bers (2 L 50 UERE [2, Lemma 1] # AEANZ VA0, #IERIS T
L Bt PR qlld‘:ldlsk O Gehring (& L DR HTH e KA AEWICHW S,

AT, ZORRA UL T RRE &ﬁwwtmt)ﬁi%mm#%éﬁomﬁ\
WS ODDIEHIZ DN T L Lo,
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11. A CONFORMALLY INVARIANT METRIC ON RIEMANN SURFACES
ASSOCIATED WITH INTEGRABLE HOLOMORPHIC QUADRATIC
DIFFERENTIALS

B BE SR - B

COBBBETIIESEM 2 KB OLEMMOLEE A SEHALHBLYEEL, FOHED
FBOMEIC W TIBET 5,

¥ REEBEDOV -~ @E LTAR) % R LOTHESTER 2 KMy RO +H %
N NTERE L

AolR) = {8¢ € ARY el = [[ e / ol dady < 7)

EEDD, RFTEELZEE L LT,

gr(z) = sup |p(2)]'?
pEAQ(R)
EEDNE, qr(z)|dz| 1T R LOBHEL D, IVELLIE, AR) BEDKRTAES
(DFEV RPAATRVWEFBEDOER 235F7) 2o, qp 3 EBICHREE 2D, FnlL
AOBEFIEFEINZ0IIRD, V-~ HERIZDWVWTAR) =0 &R LBEEHENE, +
ITRWVIERE MR LIS LT 2,
R 72 RS ICHDNWTIHRD Z ENEZ D,

FH 1 RE—BYEY—TUEEL. TOLORFREE : #—D2BET 5. 2 = 2(py) &
THE ChITHLTHD oy € Ag(R) N—BMICHFELT
QR(30)2 = 990(30)
THERET. LHEIOp lZROBENXEE-T -
2 .
Plzp) = B2 JI By wi e agmy.
™ R Y0
BIBEORIZE->TINE,
o, ZOFHBIZOWTKROEMRNLL T B,

iR 2.

TKRr(z,z) < qr(z) < ha(2).

2720, ZZTHKRIERO® Bergman ¥, hg it RO Hahn 3t & L4 5,
UFTIERIIRMHAIE T 5, B(R) 4 R FEONBEA R TER 2 RES 2D 7233
FTonERE L, 2O/ NVIE |p|lpw) =supppilel KL > TEHT S, 7770, 224



pr = pr(2)|dz| (TR ORHFTE LT D, £ Tx(R) = sup{||¢llaryi ¢ € A(R)} £ ESD
5., FFIZA(R) C B(R) & K(R) < +oc THAHZ LILEFET D, EIROZENEZLD,
fHE 3. ,

st =sup (%))

peER \ PR
BT, qr/pr ARIRIOA B o(R) 2 RAHE L1 B2 L5 = & itk B, k(R) 120>
TR RER (1] 12 & B BARBIFEM AR b ATl B 7%, qn #3E L <HRITH = LIk 0.
FNEHETLHI ENHED,
BETIX, BRB7 g OFFHER, — 2L OBR#EIZIOWTHLERTIFETH D,
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12. Distribution of projective structures
whose holonomy images are function groups

% EKER  (REI¥ARF BEIEHZER)

IRy R R) -V EEOHEEEOEMIIBNT, FO )/ I -FEROZA
function group (2% 5 b DDHHEFNL.

S %fEfk g D2 L LOBME L T 5. BE#R T30 b 3RTTEHE M A S 12K
4% compression body TH 5 &1d, M 2WRD L ) IR S /& &2\ 1Sx(0,1]
D Sx{1} Wi THOHD2 —NU NIV EBED, FERIZ S HTELLZIII3 —
NYFVERES. Sx {0} WNIET 5 OM DORLS % exterior boundary & IFUN oM
L&, S IZMT % compression body £fk% CB(S) £&L. M, M, € CB(S) \Z
%t LC, embedding f : My < M, i f|OoM; : My — oM, D EMEZD & &
admissible TH 5 &\ 7).

T4 FEPEH IEATAT7y 7 ABTCSH/T L2500 5. T IHT
5 H LOERI 2 RMHDZER % By(H,T) LEL. pe Bo(H,T) IZLT, €D
developing map & holonomy £¥ % #h#h f, :H— C, p,: T = PSLy(C) L &
. By(H,T) DEDREERDL I IIERT S !

C(T') = {¢|f, & covering map}
U
Co(I') = {p € C(T)|p,(T) iZ torsoin free T H/T = f,(H)/p,(T')}
U
CE () = {p € Co(D)|p,(T) i geometrically finite}
U
T(T) = {p|f, \FEHT C LOBEABERITIIRTES }.

T/
So(T) = {p € Cy(I)|py(T') 1 Schottky group}

LEDD. So(I) Cc CEI) THA.

C(),Co(T) x> 82 b THAB. p e C(T) I3t LT, pu(l) i function group
T f,(H) B8 EDARERS5 & 7% 5. (Torsion free 7% ) function group I3 topologically
tame DT, ¢ € Co(T) IS LTHB IV + 3RTEME M, BHFELT
int(M,) = H%/p,(I') &7%25. M, € CB(S) Th5b. o € T(T) IZAHLT M, =
Sx[0,1] THY, e S(T) LT M, = H, (Hy 1 $¥$ g ® handle body) T
H5.



g e CE (D) #& CE(T) DEMEBSE CCp) &L, £7: p € C(I) D%
AERZEM%E QC(p) LEL. ¢ € C(') #° minimally parabolic Té 5 ki, p, (')
7% rank 1 parabolic subgroup ¥ & X%V E X F WV, p e CEI) LT, CC()
i3 minimally parabolic %27C gy % & &, CC(p) = QC(pe) NCE(T) L7225 2]. &
D gy VT OCC(p) = QC(po) — QC(po) LED . (CC(p) = {p} DL &I
0CC(p) ={p} £75.)

CE(T) DEHERSICH LT, RORENRIERID 5.

& 1 (Matsuzaki [2]). o, € CE(I) &9 5. ¢ & o 7% CE(T) DR LEREHR D2
EINDLETDTFEMHII kerp, = kerpy BN LD L TH .

72, ROZEEBEZ bbb

R 2. kerp, # kerpy, DEE, Thbb CO)NCCW) =0 D& ETC(P) N
CCW) =B 70 .

LOBELY, HEHEREHES CC(p) 1= CC(p) DI CE(T) D AFIHURE S
B bid, TORFITEBEOESERT ZEH L2 TRELLWI E25b2 5
Mod(S) # S OE/BEH L TA. Mod(S) 1ZHRIZEDS Co(T) | J’Eﬁﬁ‘é.
o € Mod(S) %% p € Co(T) WER LB D% oo L &EL. 0 € Mod(S) 120t LT,
M, = Mo R ker pyo = o.(kerp,) % EDEL Y LD,
RVPEERTHS.
FIZ 3. 0,9 € CED) IS L TRDEMIZFETSH 5.
(1) % o € Mod(S) #ETE L Tkerp, C a.(ker py) DSHLY ILD,
(2) admissible embedding M, — M, WHFET 5,
(3) %’Ll%: {'l/)o}gEMod(s) @Eﬁ@bi BCC(ip) %’é\ij‘,
(4) #3E {I/)U}aeMod(g) DAL CClyp) DRAADIBEDIZEZTIE 2V,
FEBOREHRED L, 2) 5 3) 2 R-TI&12d5b.
EED ¢, € CE(I) 1233 LT, admissible embedding S x [0,1] < M, & M, —
H, "BEETAHDT, FOEBRLOVRD2ODF%155.
F 4. EED Y e CED) LT, BB {¥7}remonsy PEAIZ IT(T) 2 &

% 5. £ED Qe Cgf(F) EEED (/NS So(r) WX LT, #iE {wa}o‘GMod(S) DR
139CC(p) 2 BT.
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13. Jgrgensen groups of parabolic type

Hiroki SATO
Department of Mathematics
Shizuoka University

1. In this talk we will consider Jgrgensen groups of parabolic type.
DEFINITION 1. Let A and B be Mobius transformations. The
Jorgensen number J(A, B) is

J(A, B) := |tr?(A) — 4| + |tr(ABA™'B™1) - 2|.

DEFINITION 2. Let G be a non-elementary two-generator sub-
group of Méb. The Jgrgensen number J(G) for G is defined as follows:

J(G) :=inf{J(A, B) | A and B generate G}.

DEFINITION 3. A non-elementary two-generator subgroup G of
Mbob is a Jgrgensen group if G is a discrete group with J(G) = 1.

THEOREM A (Jgrgensen-Kikka [1]). IfG = (A,B) is a
Joargensen group, then A is parabolic or elliptic of order at least 7.

2. Here we will consider the case where A is parabolic, that is, we
will consider two-generator groups G, ;x = (A, Bo,i) generated by

11 _ { iko —k%0 —1/0
A:(o 1) and B"v*"“(a iko )

where 0 € C\ {0} and k € R.

Let C be the following cylinder:

C={(o,ik) | lo| =1, k € R},

THEOREM B (Sato [2]).

(i) For each point inside the cylinder C, the corresponding group
Go,ik is not a Kleinian group and not a Jgrgensen group.

(ii) PEvery Jargensen group of type G, i lies on the cylinder C.

Last time we considered the following two kinds of one-parameter
families:

(1) {Gu} (k€ R) (Sato-Yamada [4)).

() {G, 52} whereo = - (0<60<27) (Sato [2]).

THEOREM 1 (Sato [3]) Let G_gie s = (A, B_gis ;1) be the group
generated by A and B_ o 4.



(i) Ifo<@<m/6orn/3<0<m/2 then G_gie;x = (A, B_gio i)
is not a Kleinian group for every k € R.

(i) If |k] < 1/2, then G_gio ;1 = (A, B_gio ;) is not a Kleinian
group for every 0 (0 < 0 < 2w) and not a Jorgensen group.

THEOREM 2 (Sato [3]). Let

(11 _ 0 —ie®
A_(o 1) e B"_(—ie” 0 )

and let Gy = (A, Bg) be the group generated by A and By (0 < 0 < 7/2).
Then the following hold.

(i) In the case of 8 = 0,Go has the following properties:
(1) Go is a Kleinian group of the second kind.
(2) Go is a Jgrgensen group.
(3) UGo)/Go is a single Riemann surface with signature (0;2, 3, c0).
(i) In the case of 0 = 7/2, Gy /2 has the following properties:
(1) Gaxy2 is a Kleinian group of the second kind.
(2) Go is a Jorgensen group.
(3) QAGx/2)/Gxy2 is a union of two Riemann surfaces with
signature (0; 2, 3, 00).
(iii) If0< 0 < w/4 or /4 <0 < 7f2 then Gy is not a Kleinian
group and not a Jgrgensen group.
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14. Rigidity and finiteness theorems
for holomorphic mappings
of complex hyperbolic manifolds

WL AASR - TR S8 B

1 ERAEf OB

MR DR DR & &, BAESHA M NI L M — N DI
BOLW S 0ORMEE 2 5. $ bbb, ROWNMEEEETS.

PIZE. LDk 5REMNEDDLET, AT My 7 2 JHEBIENT L /-
M =N (=12 IRALTf = foi5hiimEShdn?

BEL AR 10 EW TR OV LTIE% < OfFgE (B 213 Borel-

Narashimhau, #11, 11, 4 ote) HBHDH, 2 TR OE A
WU RER TR ES R BN TR DHIPHZ W TE XD, Tl L, #
LWL REAR 2 1Z, B ER B © C™ @ antomorphisms & Y 72 5 i
MO T ORI L LTRBENS m WTBEL KD Z L L35, £k,
FEBOM (divergence type) i orbit (2 LT H B RO AL LT
EHREIND. Flzi3, M=DB"/THar,_ MebiZRHTh S, H
o = 1 OB T Fuchs BRI, THBHME NS Z L LT HADL
HF Riemanu [fi B'/T 28 Green R 2N Z L EMITHS. ZO
Wik D Z &M En5.
THE 1.1 M =B/l #RERMIE kLTS, £, C'HOHDAT
WAk N /G ORgZeml (G 1d N OBCIERIE 17515 872 % i D #ft i)
LUTERBINBEHEEHAEN = N/GI# LT, (N) 2Bzt Eh
BRSO WIE DI KAt &35 & dim Hol(M. N) < ((N) H3E 0 D
= 2in, Hol(M,N) i M 2B N ~OJEBE 7 g AT 5.

FE 11 MBI s "Nr—F—% AT N B RUBHETSH D &
X, MO T 3] TRERTNS.



LAl DG SR DT LAIrrD.

L2 MNZEM L1 ECbDETD. ZD&E, fe Hil(M,N)T
FAD) s NINTHIEG Z2GT b DIX, F0 monodromy 2 TikED. F

Joo (IN)=0THdEX, [ e Hol(M.N)bZFD monodromy 7213 Tik
5.

2 FRIEGOFERME

Wi Tk Uz RN S A% W % NN TR o A7 Y C B A 35 2 b
MT&B.

FHE 2.1 M =B"/T, NiZiiEMEMTbDT, &5 DR T
NiZay X7 NThBEMETH. DX, MPAS NA~DIENT 4T
B EE AL boREA IR THS. £z, (’(N) =()ThdLx
Hol(M,N) 1254 IR TH 5.

Fio, N DBSRERIZ 5 RO MUE T3 2 B4 0 I A oMIPE « AL D

D,

SE Xk
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15. Boundaries of capture components for parabolic
cubic polynomials

TIREE S RRLERFE

BEHME 1 OB TS E S X 572 3 KEERDIE Per (1) #E 25,
FOREELZFITEEN LT OIWCETZEIZEY P(z) = 22 +az?+2, a€ C
EEZLIV, P, Ofisid

cala) = 1 (o vaT8) = & (<12 1=/,

ThHY. a=+V3 THKTHOTEERXET D, ZOEROF THEESNK
WIR) LB 0 DFk B,(0) ICEEND &L ) 72/3T7 A—4 a DK% parabolic
set, FOEFERSY % parabolic component & FESS, MfEmA & HIT 0 DEREEK
B:(0) {Z& 45 & H 72 parabolic component % adjacent component, £ 9 T
72V H, D% capture component &S, LAT T capture component W %%
x5, W NTIROOEAISME NS DT B(0) ICBENDERE ci(a)
£, P (a)) € B:(0) 2= H/ID k> 1% W O preperiod &9,
aeW 25613 K, I3BFMERERDT e (a) & K, NTc(a) ICFESE v B3 L
N5, v BEANC 0B;(0) &R0 DEE 2, &<, EOIRY FIZ—FERHTIL
DS, K, X full 20T 2, II—BRICEE D,

BHEO.1 acW Bbif 2, 13 P, DRABMETH S,

ZDEE 2, € 0B(0) £V 2, TOD combinatorial rotation number X 0 T
IR THARGIRV, o T 2, ICEMTINMRIATE LRSS, ZORHR
acoW ETHELEZLOEZRIY 2, £,

W 0.2 2z, 120 TRIFNT W THLREMTH D,

WHE0.3 W Lz #0 25T 2, ap € OW ([CEHT DIMTRONEAA L
aEW DLEDTNE—EKT B,

WP T 2, #0 DL E W OHDEFEU OFR a lHL 2, ETIUTEFMT D
SAFBRIL c_(a) & Bi(0) 0BT D, £ I Tz, & XOBUBICEMT DGR
THEND T 7 ¥ —FE W () EE2RVEEE U,. £0HH P7Y(W(z;)
BARVZEEE U, £8< & P, U, — U 122K proper 22 ERIERIZA
%5, BIOEYRERT v L th# CEENT- puzzle piece ETEX THEE
Th b, #€->7T, thickening IZ &Y quadratic-like map P, : Vo — V] BEFET
& %, Straightening Theorem &Y, Z#d& 5 2IKLIEK P (T hybrid FHE



2250, BEME 1 OB FRBIS AR OO T Q(2) = 22+ 1/4 TR TR
BN, 2, = 0 D& XX thickening (HfF 2 22\ A3, ROME L V [ UbA
2155,

#HE0.4 W LEkz,=0%c7925, P, DO TRUVREIS —a & 0% K, NTH
SEN EBEDH, TDHE Y EIZ 0IZERTD —a D inverse orbit LD A
zj, § > 1 BEND,

—a it J, DEETIZROOT2ALEOASTBRBEMT D, -T 2; IZHE
DG THONFRBBRT HH, ZNOOIAFBROFIZIE 0 ICEHMT DI
BIZINETAHLONH D, BIHEO0 2 OFFRLEREIZ LT —a 23 0W £T
LR THD Z LT END, HE- T stability X 0 ZOMEIZ W OFFEO
HBHEFE THRE-ND, TN HONHBRE AT EERIERIZ LT quadratic-like
map P,:V, — V! 2 ERTZ 2%, 5L thickening (TLERV, THIRE
D Q(z) = 22 + 1/4 IZ hybrid FfEIZZ2 5, #FZ 0B;(0) 1% J(Q) & [EFEARD
TRBREINT,

¥ 0.1 W % capture component £ 35& W O&5:EFE LT 0B2(0) 135
FHEfRETH D,

#-T B:(0) @ Riemann B8 v, : D — B(0) % ¥.(0) = c4(a), ¥a(1) =0
EEHET D E Y, 1X 0B(0) ETERIETENT ¢, 09, - 9B (0) —
OB(0) 1T W %#/RF A—HZEM LT D 0B;,(0) ¢ holomorphic motion Z 5
z %o

#E 0.5 Z O holomorphic motion {337 A —%% W O&HDHEHE U £T
holomorphic motion & L CTHEIT¥D, RZ 9B;(0) 1T U L Hausdorff distance
WELTHERETH D,

#%E 0.6 W % preperiod k 0O capture component &35 L a € oW 72 BIL
Pk(c_(a)) € 8B:(0) B3,

$€-> T preperiod k ® capture component W {Zxf L conformal position map
m:W — D % m(a) = Y7 (P¥c_(a)) EEETDHE m T W OERETE
BB e LTSRS N DAY, & L oW D EETEFRE /2 11X Caratheodory D
BLY m: W - D IFRMEEB®R*5x5, D% Y conformal position map 73
OW D parametrization 5 x5 Z £ R)b, oW ORFHERBHEIZEL Tt
BT Buff-Henriksen I L » THFFEE STV D,



5 5 @ R

1 RS A& 327 —ZEEOREERAT

IRETF (KR ILARFEER)

1 B79 7 XBEOZREDO XTI XXy XTM4X
1.1 RHPESN—F B

SEMENPGIONI 1 ERDEN-FTRET D, ERE m (S) DERK
Fa Bk SOFERE ), ERRDKRTF (o, 8] T BIBTIZHBT 71(5)
75 PSLy(C) ~NOERBEEEIZT Lty FRMHEEZ ART., 8512F0%
% PSLy(C) DHEBEDIEBTEH - TEONAEEMEY . REEML Vv
R(mi(S)) DT I LT 5, FRZEH D DELT PSLy(C) DEERES
B(77AV8) 12258 ) aRAZKILHALETEME, "D & F —
TABOEME VY D(ry(S) ER/DLTIEIZT 5, BAET v 7 RS
b RRBAESENSKS D(my(S) DESEEE ., 8T v 7 AENE
Blewwy QF ERDTZEIZT 5, 2DEE, D(m(S)) & R(m(S)) @
HEaEELE) . QF it D(m(S)) PHBTEESEL LS ([4). &5
IVAF-DORERNPS . QF O R(m(S)) TOMEIE D(m(S)) o —FKT
5L bbns ([6]).

1.2 1 2R E b =5 X EOFTARIETRIIRE D ZE
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IR IAAE re= R -Q ICIET %, Lo T vy =7 LER
T5,

PENSRDE ) RER
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16. SIZE OF SUPPORT OF INITIAL HEAT DISTRIBUTION
IN THE 1D HEAT EQUATION

V. K. TUAN, S. SAITOH AND M. SAIGO !

Let u(z,t) be the temperature distribution in the point z at the time t of a stretched
string of homogeneous material, infinite in both directions, without sources and sinks,
and with the initial heat distribution F'(x) at the time ¢t = 0. By scaling, if necessary, the
conductivity coefficient can be assumed to be 1, and the temperature u(z, t) satisfies the
1D heat equation

w(z, t) = uz(z,t), (z,t) € Rx R, (1)

subject to the initial condition
u(z,0) = F(z), z€R. (2)

It is a well-known fact that u(z,t) can be represented through F(z) by the Weierstrass

transformation: ! ( £)?
T —
u(:r,t) = \/TTt/;?F({) exp (“ 4t ) d¢. (3)

In [2] one of the authors shows that if F € Ly(R), then the following isometrical identities
hold

2
Jir@rds = o [ [ s oo (1) dray @
@ty [ |@u(z, )]
- SB[ | Q

for any t > 0, where u(z,t) = u(z + iy, t) is the analytic extension of u(z,t) with respect
to the variable = onto the whole complex plane. Moreover,

Jim (Ju(z,t) = F(z)|lLor) = 0. (6)

Conversely, if u(z,t) is a trace on R x R* of an entire function u(z,t) with respect to z
such that the integral on the right hand side of (4) converges for a t > 0, or if u(z,t) has
partial derivatives with respect to z of any order such that the series in (5) is finite for
at > 0, then u(z,t) is a temperature distribution at ¢ resulting from some initial heat

11991 Mathematics Subject Classification. Primary 35K05, 46E22, 80A23
Key words and phrases. Heat Equation, Paley-Wiener Theorem, Analytic Extension, Bergman-Selberg
Space, Infinite Order Sobolev Space, Inverse Problem



distribution F'(z), square integrable on R.

Recently, another Parseval’s identity for the heat equation (1)-(2) has been established
in [1], for any fixed z,

o 9%
/R \F(6)[2de = Z (2.7+ |af (tou(z, o))| 19712t

o) 2‘2J+4\/"J+1

BT ) /Olag‘[tata,u(x,t)]f 22 (7)

=0

Again, if u(z,t) and d,u(z,t) have partial derivatives with respect to t of any order such
that the two series in (7) are finite for any fixed z, then u(z,t) is a temperature distribu-
tion resulting from some initial heat distribution F(z), square integrable on R.

In this paper we demonstrate how the isometries (4), (5), and (7) can be applied
to determine whether u(z,t) is the temperature distribution resulting from some initial
heat distribution with compact support. Precisely, we solve the inverse source problem
of determining the size of the support of the initial heat distribution F(z) from the heat
flow u(z,t) observed either at any fixed time ¢ or at any fixed position .
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17. Painlevé #BEEBEEL & small function

T ® BSA, BT

HERBIM f(2), g(2) FX 5. T(r,g) = S(r,f) BRILT 5 & &,
g(z) & f(z) €BIF % small function TH 3 & 5. BAH f(z) KD wn
T, % small function g(z) @ deficiency, ramification index %

(r,l/(f—g))

T(r,f)
e N 1/(f - 9))

¥(g, f) = liminf T )

.. m
(g, f) = liminf

L hERT D
Painlevé X
(1) w" = z + 6w? ('=d/dz),
(I1) w' = a+ zw + 2uw®

DEBEORILEFHRTCHRETH L. ThoOffo 5 b TEEBEMT
H 5 b Dt Painlevé BB & FFE L5 25, ZDESMARMAYE
(), (1) €D>wTit HSchubart, H.Wittich K X VYT T 3.
iz X (1) oEEOM ¢(2) TEBAEREHTHY, EEOERH
ace CxtLT (a,¢) =0,9(a,¢) <1/6 THBHT LHBHbITWS.

AKFEE T (1), (II) %3#67c3 Painlevé MBS CBI L T, small
function @ deficiency ¥ X Uf ramification index DFHfli% H 7 2 5.

b(2), ¥v(z) FERTH (1) BX U (1) DEEOBEAEBREERIA &
T2 (FEKX ()R acZ 0t EAEEHELY D) chbicon
TRDOEREH .

Theorem 1. g(z) 23 ¢(z) CEF % small function TH % A& L,
8(g,¢) < 1/2,9(g,8) < 5/12.



Theorem 2. g(z) 25 ¥(z) IBIF % small function TH % A b i,
8(g,9) < 1/2.

Remark 1. FEX (1) «xt LTI, ramification index @ FF{di
9(g,¥) < 1/2 BHEHBHCE OB,

Remark 2. o = F1/2 D ¢ &, HEX (II) o FREEHOHOK
{x(2)|c€ CU{o0}} TRD XS5 htEE % b Db DOBHFLET 5.
(1) @Z)IE& Cl = CI(C), CQ = C‘Q(C) i)‘ﬁELT
Cir3 < T(r,x.) < Cyr®?.

(2) 1 # e bl

N(r’l/(Xa - Xcz)) = 0.



18. Inequalities on Networks

LB LEKRF HE &
BRRFREET U Wi

n+1BEDOER uo,ur, - ,Un; Yo =0ICRHLRD 2 DODEDFER :

n
>_ui
k=1

n n

g(l‘kﬁ)2 < czg(uk —uz1)? Hardy
EHBETH B, THODELRTOM W EBERRUTEGETERICIDONT
TR L DS b BETYH Hardy DFRERXE VWIS F—T7— DT iz
RXDFERINTWS X [5], [7], [9]). chsicBEETE2AEREER Y b
77— FOFRERE LTERMELT, BMBORFT > O v VAKRFEEANT,
ERAY =0 DMEERANRS,

ZY NIV DEHFLELE: X 2HROELUEES Y 2BOELEHE
B, K 2HLBOBATHNETZLE, G={X\Y,K} 2ERI/Z7L0n5.
UTFTR, 7597 GRBEFAER, BEETHCHN—7T2FERVWERET 3.
Y FOEOERBEES r 2EABRE LT, N={G,r} 2xv tu—2 LW
5. m % X LOEDOELRERMKL T 5.

L(X): X FoESEERBOLE
Lo(X): B ERESTH 2 X LOEKEEKDOLE

D(u) := Zyey r(y)‘llzzex K(z,y)u(@) (F4 Y2 L)
Au(z) = Zyey K(z,y)duly) (BE>T75V7Y)
lullm = Zzex m(z)u(z)?

Ao(# X) 22T 1< X\ Ao PERR X OHREAHES & § 2. Wirtinger
DARER Y Hardy OFERiE L(X) OB xm(u) := D(u)/|[ul2, %, &
#5pE: Tu(z) =0on Aoy OFCR/MET 2L EDUTORBIEE KD 2
R EA B LD TE D,

IN

n
C Z(uk —ug_1)® Wirtinger
k=1

2B (Ao) == inf{xm(u); u € Lo(X; Ao)},

F7 U, Lo(X; Ao) i Ao ETHE 0 2& % u e Lo(X) D&l Eio, K7
AV - VRV 7OFRERICEE L ZROGHEBBEDERE X 5:

AQ) = inf{xm(u); u € Lo(X)}-



—RCIE, 0 < AR < AP (Ao) HSER b L.
AHRTE,

(1) A2 B AP (Ag) BELARBDED
(2) AR R M (A0) DT

(3) WS 757V ORNEHEELOME
EDOWTHRET %,

SE Xk
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TH%, ST, AFTREE S 3BREIRE (M, dViy),
Mt oHowt® (E4) xtl. AME A, dVy) < E4BL
T rro = 549, &k Kyia Mm%%if—ﬁﬁﬁﬁﬁt’é’a.



FHE M EERA L >BORA. (E4) M E
n. FE m%}ﬁ\’c“%ﬂﬂf&@%ﬁ 5 ¥ > Nevmite N 5 MR
S M aBER24HA. dVi2M Lot 3 5E2F
v Fr, ST SBRINNEMRRTE . EoEz
AR f—?fé’ %% %?‘Fﬁ L> AV PE m’%ﬂ?ﬁz“%ﬂ@i‘@
o WL, HWEERE

T ¢ A, Fa ol ) — AlH Eek fo AT 6)
. )wan Shed s s nganBEY .

L.
D Moo SMr@fir § 8 4RSI AR
¥,
® Tr SN s AR EMRE - &> S 0B
® dVy[T] S LoRlBvaY.
0<VYf e Co (M) ria“ LT

SS:H}& Lim S fe XR(@f)

tow 0}:&!

A quae oA e LURR s, BEL,
0= 2R X R
R(g, )= {xeM | —t-1< Tro< —t | .

H 32l 7505 4K % o 1 S
[ - / v — .
220 T-2-FTg A 2 e

— 50 — /‘r—ﬂé }_/71) X\7



23. TTHANKHMESDITMICH T 3 AMEMEICONT

NS ¥ (R LEARFEETEER)

p e C"EOFEESESRMBHRE T 5 L &,

(1) log(1 + |2I%) = O(p(2))
(2) EEH Cy, Dotiite L

|z —¢| < 1= p(z) < Cyexp(Dop(¢))

MBI T 5.
ZHI12TH D%, weight EIER. LI, p i3 weight TH 5 LIKET 5.
V CC'i2 BT EEH 5 VIR ESLT A EEH A, B »F
FEED ze VIIHL
|f(2)] < Aexp(Bp(2))

EHTTEIICEND L) % VEOERBEE fORTEME A,(V) &2
C.OWV) 2 VEQRRIBEOLTRET A L, A (V) 5OV )@irs TR
W25 DIEAHL . £ T, A,(C") # Hérmander algebra LIE5Z &
5.

X C Cra BT EALT 5. 2ok &, HIRERE px : A(C?) —

AX) kpx(f) = fIxICE VEHRT D &, px 3LFT %D, T77, LD
B35 212 px (Ap(CM) C Ap(X) LB, #Z T, px(4,(C") = Ay(X) %
Jﬁ_a‘a &, Xi¥ 4,(C) s BT S RRISHEATHL LS. A, IR

X3, 5xbnr ﬁ@#ﬁéﬁiﬁﬁ%/\x C C"4% A,(C") | Bé@“é%ﬁf'aﬁ%ﬁ%fzx
t&%f:b@%#%ﬁoﬁéf’uﬁ%ﬂf‘%é.

2EBMDIDHT XH [EBMOBERT 7 1 Y HAZEOIERA] OB
BO]IZDWVWTORREREK L. 22T, [HEET 714 Y HozEMER
BHESIIPZ TEm Lo L ot,c%zn‘?J EWVWIHRENEZOND. L
DL, WELRDERDLOPEELVOT, [THEEORBMNESDIERF] *
[CrAI DB S FID m M&%’ﬂ,‘a‘ﬁgf{%@@ﬂ% (7272, m>n) IZH 2T
HoTHh7z. ZOERIEIUTOBY TH 2.



TFE. X = {(}ven CCPRBBAFIE T 5. $72, C™H 5 C (m > n)
DEEREE F = (F,...,Fa) € Claa, ...,z 1XFL,

d= max degkF;
i=Ll...n
EBL. 2ok X,
(1) Xi&, A}.«(C™) I2BS L THIMSHRETH 5.

(2) EE# e, CLERMPES ECNPFELT, FED veN\E,
ze F1(¢,) 2t L

(%)
D187 (2)] > eexp(—Clz|*)
k=1
RIHIT. 2L, BB FOXY aCiFH JFOTXTD n x n/h
TR DOMIHEDFITH 5.
oI, FHX) REED|b > ad |23 LT, 4. p(C") (BT 2 MM S 1%
HRTH5.
BEI, EFBEOTONATH I o7& 2 AHIRDOEKMBRMEDOHHR T
[RBE| THAHZ LrRT.
KEgRMEIZE ([BT)). p, q% C* LD weight £ L, Wb T A p < gk H
ey ERET A, ZDL &, Cr LOBITRIESES X205 A,(C) ICBELT
WESHRETH B R 51E, A, (CM) B L THHBSHELE 2 50 ?
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24_. Nondegenrate entire maps of C? to C?
BTERE

T 1 (WP kD) flo,y) ZHEEHEBKET S,

(1) 3o € CIZH L, f = a OBEKKSIZEDOESRA R D
Riemann i & IERIRIAY 2 60 (I L TR OTE &V D) BdbdE X, f
2 B Y O BB EL & TR 5,

(2) &4 1EDORIMEZ RS TXTDa e CIZH L, f=a DEEM
AW EROB THD & &, fERMBEOBER L L5,

(3) (2) T “MBEABOKWROEm” & Lizbx, 2B R
DS L M5,

(4) (2) T"REAOE, AHMEEAR CHRED puncture % 8-
W7 &Ll &, fARBR OB Y L5,

EEA (R 1976)  floy) #¥EKL L, EcVad f =a
DH LRIV OE TH Y, capE > 0 = f i3RI ok
B

THB (GH—Ln)  flo,y) 2BRE%KEL, E3VaD f=a Db
DERIN D BREBOETH Y, capl > 0 == [ 1TAER OB,

TEC (BHF 1975)  f(r,y) 2REUOBMBLTEE, [=
poPoT EET D, T TIZ p(2) 1XEERS, Pz, y) IXZHR, T € Aut(C?),

E#H2 F:C*— C? 2IFRESE (F € (E)). Pla,y) EEHE
HA LT 5,

(1) VPIZXIL, Po F AREhAI OB D & & | F IF3EMth B oo ik
gL L5, (Fe(SH))

(2) IPIZxL, Po F AWM AIOBEIK O & % | P i3k oks
g &5, (F e (H))

(3) VPIZX L, Po FAMWUORBEHO & &, FiIlpRoks
QLS (Fe(P)

(4) YPIZX L, Po F Rk ORI D & % | F I35 %EY
TOBTEZLES, (Fe (SP))

(5) VPIZxt L, Po F BREMOEKEKD L = FIIEHOKE
s, (Fe(A)



EE (E)=(H)U(P),(H)N(P)=0. (SH)C (H),(A) C (SP)C
(P). (AEMFET=IEMILZ2,)

FW1 Fe(A) e FIZF = FpoT L #3 5, =21z Fy i3IBS
HAXEG  (Fy € (PA)), T € Aut(C?).

o DB HERRDZ EIZE>T, ROEEEXHD,

M2 Fe(A)OL+FMHE. ko (1) & (2) BT HZ
(1) HoaREWME &, HLARE L BH>T, C2- EeVpiZxtL,

lp) ik (BEELZHTC) TELEORLYVKD.

(2) E OB BRBOSLHED B> plext L, Fyl(p) X C2 o

fhiaEEH, E-E>VplzstL FTYP)IdA2nfBORL VKD,

L F = (p(z),¥() € (P) = (4), ZITp() ¥(y) TENEN
Z a0, BEMERKTH D,

EE  F=(xe)e(P)-(SP).

HE (P)DFTEDorder =phipe 0,00 DHLDBIFET D,

EH3 Fe () &T2D, @aaBEOS Eyspizxt LT F (p) X
C? O % &H C? O By, LOSEROT F-Yp) ITEREELIAD
TTEnlORLLKD, = F e (P)

EA F],FQE(A):>F10F2€(P)a
FDEJ%_E 1 Fl,Fg € (P) — F] e} Fg (P)7 y,’l/) %%@%Eﬁﬁkfé

EEL (p(a).(y) = (p(2) y) o (2,9(y) € (P)? [, 9 ZREARERL
LEHLE | (fg) RIBRERS (f,9) € (P)?

ME2  f.g PBUREEKE T L& (f9) BIRIERS (f,9) €
(F)?

M3 HWHESRORNMESEIN~<D Z &, measurc)?



25. Parabolic or hyperbolic Stein manifolds of dimension 2
RIEE

PP R 7 — 2 X DGR O < OES D 2 RITD Stein ZkiE M
IR ENT WS, £ZTM EOERIGEA, bR & il & 508
C? LRRIZEER SN D,

FH 1 {EE D Stein B4EE M EICHHARBEGBHFET 5,

FHE2 M EEWNOERAGEET D EE M EKWE (M e P), #
(EL7pu b XA (M € H) £5 5,

HE3 HHPEMONEUGETALELMEETH S,

R4 P M LHREMBKBIEE LA






26. FEIHDB DT EOREERDOINRIC OV T

R AN ORI e
/B TESE

D % nkugiFia— ) v N C NosE e L, D 1O Carathéodory
Wis % cp, Kobayashi Ji#f% kp, Kobayashi it si% kp THET I &IZT
Z. HUSORIY], 7203, PV ED cp L kp DEDLEVEFNDL L
2L, BB oW T, ROMRP SN T L.
FI 1. D C C* % i, {D;}2, & MUOST, fEEOHRE WAf L
TD,CDj, &£ D=UD; ilirzL Tw2bbDEFTLH. TDEE, cp,
J
i$ ep (Zkp, 1d kp IZHFMTIHT L.
ZOEMOANIT I TE AL HL i3z, EEE, D E#
K@ L LTH MY 2. GFL I, Hristov [1], Jarnicki-Pflug [2],
S. Kobayashi [3] 7 & & SRS 72w,
AT DY IO GBI 2 5. 3, D IO S
VHIDERDPHIRO L ).

JAI=

() [EEOHRE j IS LT, Dj 9 Dy,

(i) \D;=D

j=1
D2EMEHETEXE NS, TOEFRDDL LTI, NEHEEOYUHIL
SF LD Dl LS nI EEREFEELTEL. S TUTOHM
Lafiz:.



IR 3. D BN CRMOBRE b OHMT (D), A7 D ITHUR
LTw0BEE, ep, E ep 1ZILHE HIUKT 2.

EIR 4. D %5 C2-MOBER % & DT {Dj};?il 25D ICIRH L
TWoEE kp, W kp IZIRFE—HIAT 5.

TH 3 L EH AL U TVED, IR e R a2t %
EELTBL. F0EWVE, kp 1 kp DRETIETH DA, ep 1&—AxI21E
HERR/NET R ORI TR W L2k B #H 3 DFFHTIE D Fof R
IEHIBE XD AUAY, EHE 4 TILRDERL 5 & kp, D 0D D LT O
TS LEE 2 5.

EH# 5. D ZAHT C-MOBEHR%E b O E L, {D;}2, #° D 124K
LTWLEE, kp 13 kp IZKITIAT .

\)

[1] V. Z. Hristov, Limits of Carathéodory and Kobayashi pseudometrics,
C. R. Acad. Bulgare Sci. 29 (1976), no. 7, 951-954.

[2] M. Jarnicki and P. Pflug, Invariant distances and metrics in complex
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[3] S. Kobayashi, Hyperbolic complex spaces, Springer-Verlag, Berlin,
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27 . {ERE D INRIR thr) 1548 s T O 451

$5R IR REAFILKF TFER

+

P™(C) (n = 2,3,4) OBE S T, (1) S B hyperbolic 78 b ®, (2) P"(C)\S
H% complete hyperbolic 78> hyperbolically imbedded in P*(C) T&H 3D, &
303, (3) (1) & (2) DBEAOHHEAR LD, OFEIXDVTRNANASHS

NTHBED, ORI d = degS IV THENZIVHDEEFLEDLDHLERDED

12785,
B @ )
n=2|d>4 d > 14:even [AS] | d > 30:even [AS]
d>51[7]
d=6k+ 3(k>3)[N]
d = 3k(k > 7) [MN]
d = 4k(k > 8) [MN]
d = 2k(k > 21)[MN]
d>19[K] , d2/3
n=23 | d>50:even [BG] d > 18:even [SU] | d > 350:even [Z]
d =6k + 3(k > 3) [N] d = 3k(k > 57) [MN]
d = 3k(k > 8) [MN] d = 4k(k > 57) [MN]
d = 4k(k > 7) [MN] d > 22:even [SU]
d>22[K] 030 wad
d>11[D] dz/4
n=4 | d=3k(k > 64) [MN] d = 4k(k > 183) [MN]
d = 4k(k > 49) [MN]
n:—% d=2n+1][G] d = 13" [§]

[AS] K. Azukawa and M. Suzuki, Some eramples of algebraic degeneracy and

hyperbolic manifolds, Rocky Mountain J. Math. 10 (1980}, 655-659.
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= >
SEIROFUZDOTH LT B, =
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(1997), 3527-3532.

M. L. Green, The hyperbolicity of the complement of 2n + 1 hyperplanes in
general position in P, and related results, J. Amer. Math. Soc. 66 (1977),

109-113.

K. Masuda and J. Noguchi, 4 construction of hyperbolic hypersurface of

P"(C), Math. Ann. 304 (1996), 339-362.
A. M. Nadel, Hyperbolic surfaces in P3, Duke Math. J. 58 (1989), 749-771.

M. Shirosaki, On some hypersurfaces and holomorphic mappings, Kodai

Math. J. 21 (1998), 29-34.

FHER, BB %, On hyperbolicity of complements of Siu-Yeung hyper-

surfaces, AARHFR 1999 FEMMRESBRIBERIBISHR.
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ezamples, Math. USSR Sbornik 63 (1989), 351-361.

n= d>16 | d > 31
n= d>36|d>173




28. EEHEZ AN O/ R EIZ DUV T

FEAEE SRRKFEFER

1970 4B HER K-/ HRBBE R OEE ([4)) (2, (ERFEZER P (C)
N O+ E VR E D —ARE 2B E I (/IAR) e T2 &
WO BEAEEIN TV, ZOBBEIRETLRERTH Y, WD
b@%b%&énfwémﬁ&wotkﬁfbé

P3(C) A& B#E 2>V T, 1977 &, Brody-Green (2 &
0, d>25122oWT, ki 2d DHLOBESRH, £DT%, Nadel, Goul
R U Demailly (2 & 0, KEMRZNLEN 21, > 14 KT > 11 DHLOH
wran (6], [3], [2). o, &iE, BEKD, KE 10 O@2dE
DEEFIEFE X (7). —F, HBRUFOKE, EED niIxfL,
WEMN S ETE, PM(C) NICREBFENSFET DI L &T
L7 ([3]).

T, FERRIERORINCEIT A HEAXHRLT, £FEDO (> 3)
XL, Pr(C) ROKRE 20 KXseIBsm A BT 5 LB TE
D EERETD.

FHEHEEL L) ERAFETERS=OIL, W ONORELZHATD.

€& 1. FEAIE f:C—-PC)ZxfL, P*C) DEREZE%H
WIERR fo=(fo: fii: fa) B8, f OBRIFETRTHD 1L, fi B
EEESLEFRVEERTHIIEEZERT D.

EHE2. n+ 1 ETEDOdEREKRSERXQ(uo,u1,. .. ,us) B, FIHF
(H1) #RERf = (fo: fri -t fa) EOFRIE®R f . C -
PM(C) 7%, SEK c (/L Q(fo, fi,---, fo) = cff BT &Z, 2

2, fIIEHTHS.

(H2) TR f o= (fr: for o ¢ fam1) EFOERIFER f: C -
Pr(C) 73, SFEBEK c TR L Q(0, fi,-.., fa) = cfiyy (€ C,c #0)
BT Ex, ohil, fIIERTHS.

B L&, &fF(H) 2@ TEREILICTS.

n+1E8 ug,u,... Uy O d RERZEROER P, 25, €
DEDOEZERICFDEERDBREDOESL N7 braxtiteEd &
c:;ngma(W%M—m}&ﬁ~ﬁfé.::f,Numy:@f)

TH3I. FRSERICHETHRME (P) 4, —BRD d KFKSE
HITSNTRR Y Lo b IE, HE (P) BROIEARNE D REKRSE



ADEED, Py,(=CVEN) LOFFHEBLEROESESICZTEND
EEERTAHRLDETAS.

FHERIT, KOZHOOFBICETLHLNS.
Q(uo, ur,u2) 1%, &M (H) 277

FEIL Quo,uy,...,u,) ZEHETD dRFRSERE L, &t
(H) 2@7-3&95. L&, —io2d REFKRSERK P(ug, tUnst)
(R L, ZIEK

(1) R(u()’ul’ s !un+l) = P(u07 un+1) - Q(UO,’Ul, e ,un)\D'\ ///S> .
bLED, & (H) 27
INOCOEBEFRATHIE, BRHICKROFRETTIENTES.

R1. AU EDEEOER dicxtL, P3(C) AIZ 2d kD (/h4kK)
R EHME T, 2d— 1+ (d+ 1)(d +2)/2 BOREEICHII A2 R5
A= —TRABESNDEBFET S.

2. £ED n(>3) IZxtL, P*(C) WIZ 2" kDR h#g#B dhE T,
27 4+ 6 EDOREENTIRIL AR T A —F —TRB SN DENFETS.

a K.
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29. Criteria for Algebraic Dependence of
Meromorphic Mappings

YosHIHIRO AIHARA

Numazu College of Technology,
3600 Ooka, Numazu, Sizuoka 410-8501, Japan
E-mail address:aihara@la.numazu-ct.ac.jp

Let M be a projective algebraic manifold. Let 7 : X — C™ be an sp-sheeted
analytic covermg space with the ramification divisor B For a positive integer [, set
M! = M x --- x M (I-times). A proper algebraic subset X of M' is said to be
decomposab]e if for some posxtlve mteger s mnot grater than [, there exist positive
integers Ij,---,l; with ! =1l +---+ [, and algebraic subsets X; C M?%  such that
Y =X x--x X,. Let¢ S be an analytic subset of X. Nonconstant meromorphic
mappings f1,---,fi : X — M are said to be algebraically dependent on S if there
exists a proper algebraic subset X of M' such that (fi x---x fi)(§) € X' and
Y is not decomposable. We fix an ample line bundle L — M. We denote by po the
least integer such that poL is very ample. We define [F/L] to be the infimum of the
set of rational number ~ such that YL ® F~' is big. Let Dy,---,D, be divisors
in |L| suchthat D;+---+ D, has only simple normal crossings. Let Si,---,5, be
hypersurfaces in X such that dimS;NS; < m —2 for any i # j. We define a
hypersurface S in X by S=SU---US,; Let ki,---,k; be fixed positive integers
or +oo. We assume that at least one dominant meromorphic mapping fo : X — M.
Suppose that the union of all irreducible components of f3D; with the multiplicities
at most k; coincides with S; forall 1 <j <gq. Let F be the set of all dominant
meromorphic mappings f : X — M such that the union of all irreducible components
of f*D; with the multiplicities at most k; is equal to S; foreach 1 < j <g. Let
Fi,---,F, be big line bundles over M. We assume that there exists a line bundle, say
Fy,in {Fy,---,F} suchthat Fy®F; ' is either big or trivial. We define a line bundles
F over M' by F = mA® --®m F;, where m;: M' — M are the natural projections
on j-th factor. Let L bea b1g line bundle over M!. In the case of L # F, we assume
that there exists the least positive rational number 4 such that FF @ L7 is big. If
L=F, then we take ¥ = 1. Let R be the set of all hypersurfaces X in X such that
5 =Supp D for some D € |I~J| and X is not decomposable.

Definition. Let Y be a compact complex manifold. We say that a meromorphic
mapping f : X — Y separates the fibers of m: X — C™ if there exists a point z in



C™ —(Supp m. BUn(I(f))) suchthat f(z)# f(y) for any distinct points z, y € 7~'(2).

Set ko = max {k;,---,kq}. For 1<t <1, wedefine G, € Pic(M) ®Q by

_ [ ko
Gt—( 1 (30_1))L®(—k0+1 0).

Theorem 1. Let fy,---,fi € F such that (f; x---x f;)(S) C X. Suppose that
fi»---, fj, separate the fibers of mw: X — C™, where 1 < jy < --- < gy < L. If
G ® Ky is big, then f1,---,fi are algebraically dependent on X.

The method of proof of the above theorem uses the second main theorem and the
ramification estimate due to J. Noguchi (2] in an essentially computational way. We
now give another version of a criterion for dependence, which is obtained by a slight
modification of the proof of Theorem 1. Set

q
_;kj

— (K /L] = 2p0(s0 — 1).

We also define
ri=q—[Ky'/L—2po(s0—1) and  rj=q— [Ky'/L] (2<j<).

Then we have the following (cf. {1] and {3]):

Theorem 2. Let fy,---,fi be as in Theorem 1. Suppose that all r; are positive
and f, separates the fibers of w: X — C™, If

Po — 7“‘“ - /L +r122( -g—%[ ,-/L]) >0

then fy,---,fi are algebraically dependent on X.

We can prove some criteria for algebraic dependence in the case where [D;] # [D,] for
t # j. These extensions of the above theorems have wider ranges of applicability and
some interesting results are obtained.
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30. Cohomological completeness of
g-complete domains with corners

MA (KBR A H)

n RITHEZ R M OR%ES D TEHINL O ROKEH o
iZ, Levi form 8dp 75 &b n—qg+ 1 BMOEDEFHEERF DL
%, g-convex THHEWND. F/o, HEREZRKE D I3, D ED g-convex
function ¢ T, FEDO M c RIZML {PeD:p(P)<M}eD &
15 bDNEHET S L X, gcomplete THBH ENT.

Andreotti-Grauert IZ& 0, IROBEEEIH SN TN 5.

Theorem A ([1]). D %% ¢-complete domain T, F %% D LODf#
WrEEEED & X,

Hj(D’f)zoa ]Zq

EZAT,D1,Ds,..., Dy 1}, 1 DD n RICEHREZHEAE M 128
15 g-complete domain D & &, LIS D1NDaN---NDy 1F, 2
g <n—1 04, —fICIF Andreotti-Grauert DFEKR®D g-complete
domain 121378 59, Diederich-Fornaess DE®%®D g-complete domain
with corners 1278 5.

Diederich-Fornaess iZ& 9, ROFEYEHNH ON TS,

Theorem B ([2]). ¢1,¥2,... ¢t 7% D LD g-convex function
D&, HHEBEE ¢ = max{p,p2...,p} &, D £ C* BD ¢
convex function IZ& VEMT A ENTES. ZIT,q:=n—
[n/q] +1 T, [ ]I Gauss &LHFEKT.

L7:#%> T, Theorem A & Theorem B 2#lA&bHE 5 &, EHIZ
KNEZB.



Theorem C ([1]4+[2]). Di,Ds,...,Di W M IZEFNS g-com-
plete domain T, F " M L OBTHrEREED & x|

HI(D;ND;N---NDy, F)=0, j=7

Theorem B {21 T, g-convex function with corners ¢ % C? #®D
bOTIEMT BHE, H£ED (n,q) IZHL, 7 EWVHIEFEEINLLLEHE
ER/IED C OB DA B, Diederich-Fornaess 12 & » THFL I N T
W5, TR L, cohomological completeness {224 T (3, Theorem
C &0 b, M ILD.

Theorem. Di,D,,...,D; 2’ n RIGEEZE M IZ5FN 3
g-complete domain T, F 2% H*(M,F) =0 2§72 M EDRBITHY
EEEO L&,

HI(DiNDyN---NDg, F)=0,

v
=)

toT,

7—1 (¢ n OHHTRLEE)
THb. 51T, EED (n,9) I L, §EVIBFEECNULEE LS
T C* NOHEBOR bHFET 5.

{6 (q ¥ n DHED & %)

&
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3]. F—TF A LOEED T T 7 DLENIE]
I G 2 A

K#% Croay 3y MRSES L L, CO(K) & K EOBFREIEE
A% Banach B & T2, f € C(K) D/ vl sup-norm | f|| &7
B, B, fm € C(K) DZERIZL > TERSNWDBEEERE
[fi, s fms K] £ 8L, KOZERMAZKTRT, T72bb

K ={zeC":|p(2)| < |lp||, for every polynomial p}.

K =K%t ex, KIIZENMWEGEWDWS, BB D77 7%
SELIEI(f, K) TKRT, Thbb

Y ={(z,f(z)) e C"*': 2z € K}.
BiRE KL/ T 7SOSERMNASIZED L HITh> T BH 2

D={eC:[N<1},T={ eC:|\=1} L, T?=TxTtk
95, B= {Z = (21,' - ,Zn) eCr: E?:llsz < 1} L. %@fﬁ‘zﬁ*%
OBTHET, FCHML C~DBERRFR 21 TERT, TOLER
DT EBFMBNTND,

KDPHBATOREZL. feC(T) DT T 7 LIZOWTIEL, Wermer
? maximarity theorem 75, w(3) = DE7IE, 7(E) = TOWI1
yARVIR SRR

KHBBREOBEAITIE, f € C(OB) DT T 7ROV TIEI
m(¥) = BMHSIT B, F£7o, f23B EO pluriharmonic BA%k DB
E~DHIR f = glop’z BIE. E(f,0B) = (g, B) BALY 3L ([A1]),

ZZT K& =52 T2L L, B fi3FT2ENOBERILEEEK
DEEIT (REKOBED L &) FARXTHZOTENLEHRET D,

Bl f(z,22) = 2Pz (m,n IXERE) DL EE,
2 = Ea [zla Zg,f;T2] = C(Tz)

fRE LiXC?oar sy MERAMESR LT D, f,gid L OFE
BEUTEAZBEEETA, N={zcU: f(z)—g(z) =0} &L, KiZ



a Xy MEAT, KC LN NZF-T &35,
of(z) 0f(2)

0z “Bz2
9(z) 9g(z)
621 322

R, ZorE, 1)KCNNL, (2) A2 NBA(Y) #£0%
W37 bid, L2E2FLET D4/ ball Box &iud, Bon N
Id totally real ZFE(KCTH B,

fiRE Uz CroOB£EE L L. N% UD C* totally real submanifold
&T 5, LATIL N2 totally real set DA ([S1]) HIELVY,

(1) 2% F T B4/ & e ball Box LA, By N NIZZER
ESTH S ((NW)),

(2) KB NHND a7 hREEANESRR O P(K) = C(K)
ZT7-9 ([NW] cf. [AW2]),

TN OO, Rossi DRFTRRKEXMEDRE L totally real mani-

fold(set) ™2 Z 7 A % 7= totally real manifold(set) & 725 Z & & Hu>
TR%EH/5,
EE EREO, - MEBREn LT, J={je{l,-- ,n}:
1)\J| = 1} &_a_éo f(Zl,ZQ) = (21 —)\122) tee (21 ~)\nfz‘2) ()\1 v )\n ?é 0)
R, Zokx

(1) J=¢7261E, E=%. 61T (2, 2, f; T% = C(T?).

(2) J # o7 DI

Y=Y UUjes{(21,22,0) : 21 — Ajzp = 0}

Az) =
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32.

Infinitesimal Locally Trivial Deformation Spaces of Compact Complex

Surfaces with Ordinary Singularities

Shoji Tsuboi (1¥#88=) , Kagoshima University (R &XF)

TRy b BRI 2 T BT S A R S D L5, R
S TAERREAEEHD LiZ. SHSOETOEIZANVT, C3 OFRSIZMT
A OBEEORAT RO EDWT LRI LB - L ThA:

{(i) 4=0 (HH5) (i) ve=0 (i#%2&E)
(it1) xyz=0 (@H3EA) () xv2—-22=0 (L&),

IIT, (x,y,2) (3 C3OEEEART, CHEEXRORIZED D,

S: MERHRELF OBEEME . Ds: S OFREES (SO 2BHBEE)) .
Stg: S D3BADNES (St 1Z2EMB Dg OBRAES L HI 5 LIZHEE) -
Yeg: S DREADES [ X - S SOERE (X IFEBRTHL ZLIZHEE) .
Dy = f~YDg) : Stx = [THSls) : ns : Dt — Ds . nx : Dy — Dx ZFLFE
N Dg . Dx OEB vg: D5 — S, vyt Dy — X FFNAFNER ng, nxy &8
FEH Ds — S, Dy — X EOEMEE g DYy — Dy 1354 fm\, : Dy — Dg
DIEHULET A~ TFE R Sts o= ng'(Sts) 3 Tty = ny' (Stx) ( Stk
. 658 nsog: Dy — Ds (78D Stg OWiff L - ﬁcd‘é EITEE)
Sei = ng (Ses)e Tl SROBHHIB L RORKIZEET 5.

Os := Homp (25,05): S O EDERANY M ILBOR,

Ox(—logDx): X O LD Dy (ZIa-> - IR FILBORE.

Opy(—%cg — Sty): Teg BEV Lty TERIZAeD DY O LOERINY b

) =N

Ops (=Bty): Tty TEe LD Dy O EOIERINT FABOR,

aREn O—BE HY(S,05) . @BHEFRLAEF-7-#Fdim S o [BFFERL
TROEB/ANERM) SRR L2975, Ziuk, 5O TBEB) Rlsngd-—-5—
DR NEEN ZOEMOBIZFEST L L1285, 220, [BiERLLER) &
I, AT RE DN 2 4 A TR EOER 2 EKT 5,

FE 1 KD Os-IEE O5e £ (BIEET 5

w fBwr,
0 — 05 “T5 .01 (—logDy) @ vs.Op; (~Ecg - £ty)

wrx —wg

— l/*G')l);((—Et;()—)O

ZIT, v:i=forvy=vs0g,



1 HL. 5%
HO(X,0x(~logDx)) & H(D%, Ops(~Lcs — St§)) — HY(D, Ops (~EtX))

NEF S KROBRMNEET D -
HI(S, Os)
~ Ker{H'(X,0x(~logDx)) & H' (D%, Op;(—ecy — Ety))
— (DX, Opy (-Ztx))}
EH 2 5
HY(Dg,Op; (~-Scs — ty)) — H'(Dy, Ops (-Etk))
IXHS Th D,
TOEBROIHICE, 2EBES®] g Dy — Di 1Y J.N.Mather DE% T BT
RELEUEBR THDHZENEEMZAN LR,
%2 4L, 5%
HO(X,Ox(~logDx)) ® H°(D5,Op: (—Eck - Bt5)) — HO(Dy, Ops (—Ety))
RO B EG
HY(S,04) — HY(X,Ox(~logDx))
[THE ThH D,

I IT. HYX,Ox(~logDx)) . FFRRME X &, £OPOB/LBHRLFFO
thik Dy O# (X, Dx) ORAEHREROER NERTHD Z L 2EBEL TH

SE 3K
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L

HBHE(C LS EFGRO—EMH

Ry oF KBFFILRF TR

F % C 9o PYC) ~DIEAIGERI S 5H5EETH. Fic,
S 7% P"(C) oL d 5. ZIT, S OHFEM-CEEFM TR

O2A4TAN

EE fge FARTFELT [7(S) = ¢°(S) kAT ES, HiC
f=g o, SIEKF CHTEI—BHEEIFODEND.

F12, C DRREESTIHEHEUHIRICTT 5 —BEHEF OO
BRI T 5 (C—EtE@EHES (URSE F 7213 URS) &by, PY(C)
DHIRES THEHAHEBEICHT 52 B 2R >b O HEE
RAENICXT T 6 —EIEfEHES (URSM) & L3«

URS & Gross & Yang ([GY]) 2V e* + 2z DBESESEHELTH
A2, D%, Yi([Y2]) ik D AREROEONEGZ St £
72, LA —RHEEBESGOERTIE, FEHEELERLTWAY, Th
AR LI2HODHNZ DT D, Yi([Y3) itk EZ 5N TN 3.

C DFETIE, FITREAISEBLER B4R IR TR B

IS L T—EM A2 L >ELSOHIZDNTHNE. T, Bk o



WIRD, SEHROERKIIERFIOREKLETS.

§1. Nevanlinna OD—EHFIE L Gross DREIRE
Nevanlinna([N]) 3IRD 2 DO—FEHERE 5 A/ :

FE 1.1. f,g 2FEHAHEEEHEL, ¢; (1<;j<5)%C O
MELSL5 5&ET5H. JDEE,

fHa;) =97 (a;) (1<j<5)
DK D ST S, f = g.

FIE 1.2. f,g AR AIFEHEBEEHEL, o (1 <j <4)
% C OMEIILD 4 HETEH ZDEX, EHEHELADT

fHa;) =g (a;) (1<5<4)

MIDIALDIEOIE, g3 f D1 RGBERTHS. £72, a; DO
20 (BIZIE, as,a )1E f & g D Picard BRIMETH 0, FEHFIL

(a17a27a37a4) = -1
FEEMABLREM f EEE SCCIiTHL,

Ey(8) = {(z.m(f.2)): f(2) = a}

a€S



LB ST m(f,2) BB f— () O : TOBMETH S, (B8
DEE 0 12X LT (ao(1), o2), Go(3)s Go(e)) # —1 EMLB 4 Ha; € C
ZED, S;={q;} EBFIE, FHEH22I1T&Db,

SEEBAEEME [ & g 55 () = E,(S,) (1 < j < 4) £o%
i g

BREMICH LT, ey =00 ELTHEHERLDT, EDALMMD
2 EORETHENE S S A arap as A ETUE, FEOERIE D
ns.

% 2T, Gross ([Gro]) RIKOMEAHLE L7 -

Gross’ Problem(1976). 2 D (bAWE 1 ) OHIEES
S]‘ Cc C T, Ef(S]) = EQ(S]')(]. = 1,2) %;9‘7‘:—3‘ 2 O@;F%ﬁ%ﬁé
BfEgRBLI—HITBLOOIUEEZRFODLDRH B0 ?

§2. Yi ICk B —EDER.

Gross OMEIZH LT, H-X. Yi ([Y1]) 3 1994 ok %5 L.
2 DDEEY n,m 2ED, w=exp (2ri/n),u = exp (2ri/m) &

<.

EXE 2.1 Sy ={a+batbw, -,a+bw 1}, S ={c} &£BK.



12iEL, n >4 Ta,bBLLclidb#0,c#a (c—a)™ # b
EHILTEMET S, CDEX, JEERBEMEH f & g H Es(S;) =

E (S;) (j=1,2) AT HoE, f=g.

BHE 2.2. S = {a1 +b,a1 + byw, a1 + bw '}, S, = {ay +
ba,az + bau, - a; + bu™ '} EB L. KL, > 4m > 4 T
ar,b1,00 BERDL by 136y #0,b, #0, a3 # ay BAEETHS. O
L&, IERHBRBE S & g DVEN(S) = Ey(S;) (7 =1,2) 277

woild, f=g.

Yild&E 7, Gross OMBEOHBEBHEMOME LTRERL TS

FIE 2.3. S = {a1+ b0 + bw, -+, 0 + bw™ 1}, S, = {a, +
bayaz + bou, - ay + byu™ T} BRU S3 = {00} EFBL. L,
n>6,m > 6, Ta,b,e; BXL b 135 # 0,0 #0, a7 # ay
BHOEHTHE. DS, FEEBHEEE f & g 2 EL(S)) =
Ey(S;) (1 =1,2,3) A8, f=g.

BT, Yild, 1995 FRICRD & H S AHBEED URS Ol 52 7 :

I 2.4([Y2]). nom & n>2m +4 HAHE IR EERE L,



LIERX P(w) == w" + aw™ ™ +b=0 DEREHLALLLIIT0T
HOEHa b LD JDEE, S={w:Plw) =0} FURST

H5.

W‘JZ'J"I, S = {w cw’ + w® +1= 0} 2 URS T, %?&:0)1@1&&(’(%

ZiE, 0L AHONTWWAR/ND URS D—D>Th 5.

§3. EEHFHFEMNOERELED—EH.

ZITR, C HhS PY(C) ~NDIEAEZO—BEHEHRIIOWTE
~%. 22T, Fujimoto IZLBRD 2 HODO—EBHEREMENT 5.
f &gk Cmhs PYC) ~DFIBH/EL, H; (1<j<q) %

P"(C) D—fEOMEICH HBFEHETS. 4, WFEAHT
fr(H;) =g (H;) (1<) <q)
WYL > T B ERET 5.

FE 3.1([F2]). f £7213 g DRIEIERILT ¢ > 3n +2 51T,

f=g9

FI2 3.2([F3]). f 7213 g BHREMWIERILT ¢ > 20+ 3 15543,

f=g



AR, BE 24 2FIT C S PY(C) ~DIEEHEABH I
TEHEBWHEROELAENES. 12720, JoBa, EEH, sIBk
Bt REHBERMIIZ TR T—HTAHLERELTH L.

pEdEd>22p+8BLU p>25ATHINIELEHELT,

P(wo,wy) = wo? + woPw, 4P + uy? E <.

F1 3.3([S1]). PY(C) iZH1F B P(we, w;) DEEESRIE C Ho
P'(C) ~DIEHMIEMBRITHT 5 —BEUARD. HBE [ &gH
ZNENBHER (fo, /i) BEY (90.01) 21D C » PY(C) ~
DIEHEUNFRT, BEEFLBOHIERB o 12D

P(fo, f1) = aP(go, 91)
DD > T AL 51,
fo= 890, a1 =8hk
WEALT S, CIT, fidBli=a EHIZEEHTHS.
RIZ, Pi(wo,w;) = Plwg,wy) &L, n > 225 U TR
Po(wo, -+, wy) = Pooa(Plwo, wr), P(wy, ws), - -+, Pwn_y,wy))

IZE Y, FMRZEK Py(wy,- -+, w,) ZEFKTS. T/, S, %= P*(C)
I8 B Po(wy, -, w,) DFELEEELSEETS.



FIP 3.4([S2]). S, T C 5 P*(C) ~DOREHFERLIERIEH

Ioxtd 5 —EWAERD.

¥ 72, Gross DEED P*(C) ~OIEABHOFMUE L TROFER
"EoNT.

FT91 (a51)0c,0cn € GL(N+1,C) EED, S, BIY S, 22NN
we + ...+ w,P =0

bIU
n n p2
Z (Z ajkwk) =0
7j=0 \k=0

TEHINS P*(C) OBHiEET 5. TIT, pr & p FIEEHT
H5b.

FI2 3.5([SU]). pi,p2 > (2n+1)* &L, MELS (j,k) & (1,v)
I LT,

(ajk) PO # ()0
PO OO ERRETS. 1270L, pid p & pp DR/NAEE
LT3 IDEX, Cho P C) ~NOBREIBILENER f &g

XL, f1(S) =g7(S) (=1,2) B, f=g

COEBIT, YiOoFEHE (FH21) OFUTHH 5.
EH 3.4 Tk, FRIBAIIRENIERILTH 7. £z, EHE 35



T3, BRIEBIERLIIY, —BEHEE I DICE 2 HOEED
WETHB.

Z TS, BIBIERLERISGICH L T—EM £ /o %
Y 5.

Qn(w0~,' : '7wn) - P(wO’wl)q + - + P(wn—l)'wn)q~
EEL.

FI2 3.6([S3]). > (2n— 1) EFBHE, . Quluwo, -, w,) DE
BESRIT C S P(C) ~NDRIEFIERIIERIBEGRICH T 5 —EH%

.

Z DI, Borel OFENMEDNS ([F] L7 [Gre] £B8).

§4. JINFRILH 4.

fBLL g Z22NTNBHFIRER (fo,- fn) BLD (90, ,90) %
b2 C o PYC) ~DIEEAIEHR LTS, Z 2T, 4—F P (C)
OB S BH ARG L T—EREZRFODEO) I EEHEHLT
HBHHFEIZTB.

S DRRZIEN P(wo- -, w,) DEREETHALETH. TDEE,



HeDEH)—EWHIL HIFERIMOEBEE o IIXHL,

P(fO /fn) = C(P(go,"' 7gn)

DD >TOBESIE, f=¢g THHENHITETHS. —H, S

DV BHRI &) 2 &I,

P(f07"'afn):0

o, fIREMENH S ETHD, FiZ P(C)\ S 2% Brody Mitf
e Z &R, HEIFERIBOEEE o ICHLT,

P(fo, -+, fn) = a

HoE, fREBENHIIETHA.
ChoOMWEIZIIEENRHS D ZH R BT HD, Pl EbF
HEEIC IO D ETEH00HE. £2TC, ZOHTIE S, D/IIHEN

HPEIC DTN S,

TFIE 4.1([S2]). S. (/NI TH 5.

FIE 4.2([S2]). P™(C)\ S, EFEMWEMAHTH O, P"(C) Il
MDA ENTINS.

References



[F1]

[Gre]

[Gro]

[51]

H. Fujimoto, On meromorphic maps into the complex projective

space, J. Math. Soc. Japan 26 (1974), 272-288.

H. Fujimoto, The uniqueness problem of meromorphic maps into

the complex projective space, Nagoya Math. J. 58 (1975), 1-23.

H. Fujimoto, A wuniqueness theorem of algebraically non-
degenerate meromorphic maps into PV (C), Nagoya Math. J.

64 (1976), 117-147.

M. L. Green, Some Picard theorems for holomorphic mapsr to

algebraic varieties, Amer. J. Math. 97 (1975), 43-75.

F. Gross, Factoriztion of meromorphic functions and some open
problems,  Complex Analysis (Proc. Conf. Univ. Ken-
tucky, Lexington, Ky. 1976), Lecture Notes in Math., vol.599,

Springer—-Verlag, Belrin, 1977, pp.51-69.

R. Nevanlinna, Einige Eindeutigkeitssiteze in der Theorie der

meromrphen Funktionen, Acta Math. 48 (1926), 367-391.

M. Shirosaki, On polynomials which determine holomorphic

mappings, J. Math. Soc. Japan 49 (1997), 289-298.



[S2] M. Shirosaki, On some hypersurfaces and holomorphic map-

pings, Kodai Math. J. 21 (1998), 29-34.

[SU] M. Shirosaki and M. Ueda, An analogue of Yi’s theorem to holo-

morphic mappings, Preprint.

[Y1] H.-X. Yi, Unicity theorem for entire functions, Kodai Math. J.

17 (1994), 133-141.

Y2] H.-X. Yi, A question of Gross on the uniqueness of entire func-
q q

tions, Nagoya Math. J. 138 (1995), 169-177.

[Y3] H.-X. Yi, The reduced unique range sets for entire or entire func-

tions, Complex Variables 32 (1997), 191-198.









