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

( Ilustrative Examples )

Katsuyuki Nishimoto Descartes Press Co.

Abstract

In this paper, some illustrative examples on the theorems derived, in a previous paper, by N-

fractional calculus operator N” method to the nonhomogeneous constant coefficients linear second
order ordinary differential equation are reported.
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2  N-method to constant coefficients linear n(€z' =2)th

order ordinary differential equations

Katsuy uki Nishimoto Descartes Press Co.

Abstract

In a previous paper of the author, it is reported that the constant cocfficient
nonhomogencous ( homogencous) lincar sccond order ordinary differential cquation can
be reduced to a lincar first order ordinary differential equation ( variable separable
form), then we can obtain the solutions to the second order equation.

In this paper, it is shown that the constant cocfficients nonhomogencous ( homo-

geneous) linear n(€Z" z 2)th order ordinary differential cquation can be reduced to a
linear first order one ( one of variable separable form finally ) again by repetition of
the same procedure as the one to second order equation.

This method of the author was found in his research work of applications of N-
fractional calculus ( N* operator ) to the Bessel, Whittaker and Fukuhara cquations,
etc..
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3 CONDITIONS FOR THE CLASS OF
CARATHEODORY FUNCTIONS

Mamoru Nunokawa (University of Gunma)
Shigeyoshi Owa (Kinki University)

Hitoshi Saitoh (Gunma College of Technology)
Ji A Kim (Pukyong National University)

Let A be the class of functions of the form
p(z) =1+ a.2"
n=1

which are analytic in the open unit disk U = {z € C : |z| < 1}. If a function p(z) belonging
to A satisfies
Re p(z) >0 (z€U),

then p(z) is said to be a Carathéodory function. We denote by P consisting of all such
functions p(z).

Theorem 1 If a function p(z) € A satisfies

/ zp'(2)
|z|=r

Re
p(2)
for arbitrary r (0 <t < 1), then p(z) € P.

dd < m

Theorem 2 Let a function p(z) € A satisfy

a zp/(2)
1 -4« < Re p(2)

<a (zel),

where a is an arbitrary real number not less than % Then we have
zp'(2)

Re
/|z|=r p(2)
for arbitrary r (0 < r < 1), therefore we have p(z) € P.

dd <m

Theorem 3 If a function p(z) € A is typically real and

/ zp/(2)
|z|=r

p(2)
for arbitrary r (0 < 7 < 1), then p(z) € P.

Re df < 2n







4 A PROBLEM FOR ANALYTIC FUNCTIONS
WITH NEGATIVE COEFFICIENTS

Shigeyoshi Owa (Kinki University)

Let 7, be the class of functions f(z) of the form

=z— Z az® (@ >0; neN)

k=n+1

which are analytic in the open unit disk U = {z € C : |z| < 1} and satisfy ﬁzz—) #0(z€
U —{0}). Let S;(a) and C,(c) be the subclasses of 7,, consisting of all starlike functions

of order o and of all convex functions of order «, respectively.
Let, for b € C — {0},

T (b) = {f €7, :Re <1+ ; (zﬁi)) 1)) > 0}

Ka(b) = {fe’f Re<1+%sz,';(‘;)) >0}

and

Problem Letn € N andletbe C — {0}.

(1) f(2) € T3(0) &= EiZpsa(k + |6l — 1)ap < [b].
(2) f(2) € Kalb) &= EiZnra bk + [0] = Dax < |b].

Let -
Q) ={feTn: Y (k+[b]-1)ax <|b}
k=n+1
and
Reb
Prb)={feT,: Z <(k -1) W + |b|) ar < |b|}.

Theorem 1 Letn € N and letbe C — {0}.

(1) @.(b) C 7,7 (b).

) T2 (b) C Pr(b).

) 0'< b< oo=s Q4b) = T2 (8) = PLb).
) —% <Reb<0==P;(b) LT, (b).

)

(2
(3
(4
(5) b€ (-0, —n) U (-3,0) = T;(b) € L (D).



Let 00

={feT.: ¥ k(k + [b] — 1)ax < |b]}
k=n+1

and

—(feT: ¥ k((k—l) ) o <

k=n+1
Theorem 2 Letn € N and letb e C - {0}.
(1) Qn( b) C Kn(b).
(2) Ka(b) € By(b).
(3) 0 < b < 00 = Qu(b) = Kn(b) = By(b).
(4)——<Reb<O:P(b)Z)C(b)
(5) 6 € (=00, =n) U(=3,0) = Ka(t) Z Gu(t).




5 WO EREZEZ RV -IHETE 1V
—BYEET VT XA (HERH)—

HE H— HBHRELFR P HE BROKLKFRERER

AIEID¥EEIC BT A3, "W EREYHC-EYEIE 1 I, 11 ?ﬁﬁhu‘*#ﬂ%% A
HRMOUBEIEICICHAL, S¥EIBET VIV X052 5.
HiELHET BFEETE X =C LICHEEE

1
(z=a))"...(z=au)™

MNEZONIET D, u(z) DEIZBIT 635;%0)7%’&31'0 I, u(z) DIERIBIBDREIC
LHEIRERD, FN%E m = (u(z) mod Ox) EBL. 4, A= {a1,...,o}, 4j = {0;} &
BlE,u(z) R X\AKBWTERITHEH6, m Gi A 0-.1‘:?%#01‘%&&’]}%’3%3 kEWQ
V= Hly(Ox) DREALTIENTES. Dy % X LOREMGEAROLTEET 2.
Dk 3 Hy(Ox) K DxMFDOEE LD, m % annihilate 32 & ) LEMERAE L
KIZEB Dy DEAFTVERS. ZN% T LB, e, J = {R € Dx|Rm = 0}.

&7,

u(z) =

d
= (II(= - aj))(—i; +y ril[[(z—ar), @Q=(—a))"...(z2 = an)™
J j £
EBCL, Pm=Qm =02 DDA, 612, RVBRILT 5.
Theorem 1 WHMERE P,Q 3AFTIV T 2&EKT A, ie.,

J =(P,Q).
RIS TR o(z)dz € Qx (XL, Y(z)mdz D A; (2B 2FBERESE 558

Resy,(-,m) : Y(z)dz %f;‘j Y(z)mdz
¥EZ,ELICK = {¢(m)dx € Qx|Resa;(¢¥(z)dz,m) =0,7=1,2,...,n} £BL.
ATFTVT CBTALS &ﬁ'&ﬁ%’ﬁﬁﬁiﬂ)ﬁ'iﬁﬁﬁﬁﬂ’ﬁfﬁiﬁww&:’J‘%AliE DxATT
WEnD Iht T EBLE, ROBD L.

Theorem 2
K = {(R"¢(z))dz|R" € JT*, ¢(z)dzx € Nx}.

BB, Dy-MIBEE LT duslity #BEVAIEICL Y, B A, 2B EHROMEALT
BLi B LS RWAHR



Y(z)dz

(z=a))...(2 = ap)™

TREfHT 2 TE S,
BREDER rn+- +r,=r LBE, 9(z) 4 r -1 ROZERAL LT, #aHR

9(2) gl AT A B = o, 0, TORMEERE 22T, 6 =

(z—al)"l...(z_

{¢¥(z)dz € Qxlz,b(z)"e Clz], degp(z) <r -1} B MHL, Cz] i C LD » XS ER:
ERT. COLE, RMELD IO

Theorem 3
KNG =({(P1)dz, (P 2)dz,..., (P‘z""‘l)dz).

DEN, BH 2 = a0, CHRIEE L HESHR 9(2) i T

zZ—a )Tl...(z_an)r..
degg(z) < v =1 &IT b ORBOLTEM, g(z) ¥ PP, Pl
REEGDHTEXL LB b DTH 2.
S CT, u(z) DR o(z) DRBSBOTDZ DL VB, FHE P #KkTH L5
ZENTES,

P 9z) 4. d@=
GCD(q(2),¢(2))dz = GCD(q(2),¢(2))

I gz) = "Z_(;) ThE, TIULY, FROBBSBOTAG S5 & —fe DA TN
B3t LT, Theorem 3 TR KNG DEEYHETAIZLANTE S,

BBEtET7 VIV XL aRR Z—E:—;dz WXL T, ¢,(2) % g(2) D square free part &

B, BEATRDPEDOFMMIEN h(s) £B4 n— 1 KOSERE LT, :—‘(z}) A

52605, TOL% hz) T—RHILE SO n A, THEIHL, h(z)aq%’i'
91(2),...,gn(2) £EBL. &, Theorem 3 T K DEEL FAVL I LICE ‘9‘, %0)
EITLTy(z) CHENBIL HES L ABATRAEA L N B L TR D,

9, 9(2), P*1L, P*2,... ,P*2™ %Y gi(2),...,00(2) D 1,2,...,2") i34 BAEAS 72
ORI EVEZRENWU;(j = 0,...,r—n—1),Ve(k = 1,...,n) EBL. <Dk &,
W=7 aU;+ o Vi %7278 ¢ (j=0,...,r —n— 1),de(k=1,...,n) pR
Th, chip,

q(2) q(2)

LECILNTED. DD, 52 6N ABERROFBOERS RIS 16 ZVWHETY,
BEAFIL DED L EMTOMMAL & %2 DL 2 KBWMBICIMNT B - LA TE D,

r-n-1 * n
A2y, -5 Cj%dz +3 4, %),
j=0 9 k=1




6 A EFSRE B\ - EREHE V
—FEEHRERE VT REE—

Ml #—  SEARIEE
F—D—k: D-IIB, REBFIRED Y —, MEMEAROBE

1 &5

#RFH X = C LOEAUBBOEE Ox £ BE, ERIBIKZREICROBEBMEAR
2hORTROBEE Dx L BL. ¥H XADEREOR 2z = a1,..., 0, PERDIHKEE A
LBL. COR, ACBEZRORBEBAIRED Y-8 M, (Ox) RE DxMEOMEER
’o, EE-TS-HROBK TEABMRERERS. WE, 4; = {o;} LB L, Dx-In#¥
Hig(Ox) BRD & 3 CEMAHEE S

Hig(Ox) = Hig)(Ox) & Hi,)(Ox) & - -- & Hiy,y(Ox).

2 FEFFEED S (EEEEE

&R A; KB BRENRRINED Y —B0 5, EROT m; € Hl, (Ox) BEB. T
BLcieC(f=1,...,r;) BAVWTROFEIC—EKICEE 3.

(Z (z— J)[ mod Ox).
ZZTCDxm;=D;/T; RBPATPINVJT; XROFEDERTERD.

= (- a) (), Q= (z-a)

L, hi(2) & hi(ey) =r; ZRETEEHATH D (deg(hj)<rj) . TTTrj>1R
SIEZhBRITVTHEELRZSTVWS. rj=1 0K Q;=z2—q; DRTITVTIEE
&b,

T BRA CBNT m; BEALNELTS. COR, AT7NVT Z2RTEDS.

J ={R€Dx|Rm;=0,5=1,2,..,n}

EROMAMEAR Q=(z-a1) (z—a)? - (z—ap)™ &K, PBELEPEZAT7NV T BT
3.



phi )
) AF7N T EBL, RERICEREN 3 —BORAMEER P TROLSBKDDD
PFETD. IR h(z) BRED 1y 41y + - + 1y REOBELCH 3.

(z—ay)(z - az)---(z — a")d—dz: + h(z)

(i) ,QRRAF7ZIN 7 #ERT 3.
(iii) 1 F7NE LT (P,Q;) = (P, Q;) DED >,

3 #

Bl 1. HEBIX

2:;  RROBAFERE RS T

d 24z

G BROMMERRZR Q=22 #AnT D= (2+2)z3; +6 42z ZRAMLETHIZ (D, Q) =
(PQ) &l23. 2L
P=4z£+12—2z+zz

Bk,
Bl 2. ZREDRWAER R

d
D= (z2+42)z(z - 1)£+6(Z2+2z—1)5+6(z+3)

@:ﬁﬂsaﬁziz b R MR R, 5, EROMMEER Q1,Q: % Q, =

(z-1)3

2,Q:=(z- 1P CXEDHBL
(D,Q1) =(P,Q1), (D,Qa) = (P, Q)
PEDILD. =L J p
Pi=z—-+2, Pr=(z-1)>+3
LBV BAERAR P, P, 28T 2L
P=z(z—1)£+(—2+2z+15z2—19z3+7z4)

ERB. 0E Q=2 -1 LB L (D,Q) = (P,Q) BRD LB, P.Q B7L TS+ EE
LR P, AR D it P,Q #HOVTROL S e BE 3,

d d
D={(z+ 2)5 ~7+282-1622}P + {-7(—1-; - 164 + 1122}Q.

HEGE~OBAI >V T, 5 5 EOTHOBEKIR<ZFETH 3.




Painlevé BB DEDHICO VT II
TH ® BIiCK - BT

MED2& TR (1) B0 Painlevé HERICET 3 EAHRIGHER
CoWTE LS, 4EE (V) ED Painlevé HER

(V) iﬁ‘_’_(_l__}.___l ) @2 1dw
iz \2w  w-1/\dt) tdt
_1)\2
+(_1£_2_1_)_(aw+é)+72+59(i+_1).
t w t w—1

(‘=d/dt) BT 2 RREBET S HTEA(V)Ri=0,00 By %
WIERE R EoTH Y, BE—RICIZMBERTSS. t =28
cecky, (V)ix

+ (w—=1)° (aw + g) + ye*w + 56222@0—_—{-—1)-

w—1

(= d/dz) CEHEh, (V) OEEORL (~FELABRTDS. 1=
§=00HBaR, (V)&

(w')? = (20w? + Cw — 26)(w — 1)?
(C: BEER) KEEsh, ThxRBETETHS. #->T
(7,6) #(0,0)

EB&EBDOD LT (V)E2ELS COHBXOMHD S5 b admissible 7
bo, DD
r/T(r,w) >0 ne ast—0



EHETBDEDNT, TOESHROGUE LT~ B4 1T admis-
sible RBFOFHECOVTRROEERE O 7.

EB1. B#A0DL ¥ m(r,1/w) = S(r,w).

EE2. f=0¢F53.
(1) 6402 %

(a) dad+ (y£(-26)/2)2 =0 TH Y, w 4% Riccati HER
tw' — (£1 + (=26)"2y)w(w — 1) = —(=26)2e7y
il & ¥
m(r,1/w) = T(r,w) + O(1).
(b) zhbiNo L %
m(r,1/w) < (1/2)T(r,w) + S(r, w).
(2) 6=0D¢ %, w=0LND wicHL

m(r,1/w) < (1/2)T(r,w) + S(r, w).

X7, a € C—{-1,0,1} R3O TOHEHKICO ~TRK
DFHM % 18 .

EE3. §£0%bM, daw)<1/4, ZLT d=0,7#0 &b,
Y(a,w) < 1/6.




On Holomorphic Curves with Maximal Deficiency Sum, II

TODA Nobushige Nagoya Institute of Technology

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

(frr-++s fas1) : € = C™*1 — {0}

Let X be a set of holomorphic curves A = [a1, -, @n41] from C
into P*(C) which satisfy T(r,A) = o(T(r, f)) (r — oo) and are in N-
subgeneral position, where T'(r, f) is the characteristic function of f and
#X 22N -n+2; N >n >1, and put

X(O): {A: [al,-.-,an’a".{.]_] GX:a,H_l =0}

We denote by 8(A, f) the deficiency of A with respect to f and by
['(f) the set of meromorphic functions a(z) in the complex plane satis-
fying T(r,a) = o(T(r, f)) (r = o). Then, it is known([1]) that if f is
nondegenerate over I'(f), the following inequality holds:

(1) Taex (A, f)<2N —n+1.

The purpose of this talk is to give some results on §(A, f) when the
equality holds in (1) and when N > n.
(b) We put
u(z) = max |f(2)],

tr,f) = %/oh{log u(re®) — log u(e*®)}dé

and

Q= linisup ;,((:’ ‘?)

2. Result. We suppose that f is nondegenerate over I'(f) and that

3 5(A,f)=2N —n+1.
AeX



Then, we can prove the following theorems applying the method used in
[2]. We put
M(f)=#{AeX:44,f) =1}

Theorem 1. If there are n+1 linearly independent curves Ao Angr €
X such that
J(Ajvf)=1 (j=11"'7n+1)7

then, n =1 and N,(f) = 2.

Corollary 1. Either (j) M(f) < Nor (ii)n =1 and Ni(f) = 2N
must hold.

Theorem 2. If Q < 1 and if there exist n linearly independent curves
A, -+, An € X(0) satisfying 6(Aj,f)=1( =1,---,n), then n =1 and
Ni(f) =2N.

Corollary 2. If Q =0, then n = | and N,(f) = 2N.

Theorem 3. When #X < oo, if there exist N — n + 1 same curves
A1, ANCny1 € X, then

5(45,)=1 (G=1,-,N=n+1).
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(1] M. Ru and W. Stoll: The Cartan conjecture for moving targets.
Proc. of Symposia in Pure Math., 52(1991), 477-508.

[2] N. Toda: An extension of the defect relation for holomorphic curves,
III. NIT Sem. Rep. on Math., 139(1996), pp.13.




9

John (B F D EAMBABOAIE T4

# JIl 54 BH BERAZEABEITEH

D % RPOERER, ST(D) % D LOEOERAMBPBOLBLT 5.
Armitage [3, 4] i3 DS » % & & ST(D) C LP(D), 0<p< n/(n—
1), %7RL 7. Maeda-Suzuki [6] #°Z DF5R*% Lipschitz FIRIZHRL
Lipschitz EBUIGL 72 p DFHlZ 5 X 7. 2 KRITLDA FREZEBO L &
W+ 2 ¥ —&#Z & ) Masumoto [7, 8] i sharp % p 2 52 72. BK
SEDREE Aikawa [1] A% coarea AR AR Harnack RE & F\>"C sharp
7 p % Lipschitz Sl L TH X 7.

B EosE BRI R T <M ES R ARV TV, WEkR
B THRESND, bo BV, ZITEX% John HIRR, VWb
@ 3 “Holder $838” 123 L T, Stegenga-Ullrich [9] i¥&H H/hS\Vp >0
3doC, SHD)C LP(D) %5 L ERLL. &5 I Lindgist [5]
E— RO IEHFEROEOERIH L THRUERVBILT 2L %
L7 LAL, ESOHFETIE p 3EFI/AEITIRBENE Y.
- OHEFECIE AL John FRISHL T SH(D) C LY(D) £ 25 C
LEBETA.

=% HENzc DL, z ¥THAL LAY, KESH—ED
cone S D HIZEN B L & DIZAEYDHE cone xR TEND.
= s LT T84 72 ] cone 2B B B¥% John FHIBLE V9. Thbb,
HHEBcs;>0EH T € D2doTHED z € DHERSHROHIR
yTRIENR, LA D

6p(€) > csl(v(z,§)) forall €,

Yib e & D% John B cs %o John L V). 72L, op(z) =
dist(x,0D), v(z,§) 31D z LERBEBAITH Y, L(v(z,€)) XZEDOK
&Y. BoHHI, AEYOPIER cone fff % 72§ FIRd John ER
siny® John FIBTH 5.

g g s
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Y(x,8)
w \g\
Cone Condition Twisted Cone Condition

EHE. ()1-2""1<c; <10, John EB cyDH R John % D
LT, SHD) C LY(D).

(i) cosyp > 1/\/nDE &, FAEHDHER cone % M7= FIBIZ XL
<, S+(D) C L}(D).

2E. (i) LOAEDSLM sharp; csid b o & BV EREATTEE.
(ii) REBHIZ Cranston-McConnell IO A% [2] % F\ 5.
(iii) D PN BEEREERG LMD )DL FEL VKR 5.
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KE 3L [RBRFRERFE
T &' IRBRFRERFE

Gardiner (1], Stoll (8], Herron-Koskela [4], Mizuta [5], [6] DBFFRIZEHE LT, R™ OB
B =B(0,1) LTOYRL 7B u OREEIOEREE L, TOIEAL LT, monotone
ThHERDEREBOVTHRET 3.

B3R B TERIN=Y R 788 u 2%, &

(1) /B IVu(2)[Pp(z)* dz < oo
EMETHHLNELLD. TZIT, V=(8/0z1,---,8/0zy), p(x) =1—|z|, 1 <p < o0,
—l<a<p—-1&¢92 EAZPLEL¥EE r>0DOKRE S(0,r) O LI Y

1 . 1/q
57 = (157 Lo,y 1N d52)

Ez25. ZZIZ, |9(0,7)] = g.r™t iX3RE S(0,r) DEEERT

TE 1. FHEQ) EEETD pHESE v IZHLT, p<g<oo HD
n—-p—1 1 n—-p+a

p(n—=1) ¢  p(r-1)

1861,
lim ilnf (1- ,.)(ﬂ—p+a)/p-(n—1)/q Sy(u,7) = 0.

AR O—LE LT, BKE - B/IMEDRERE 2 7= 864X, monotone &M
b, 2BEOFEAZRURKS FRADORRIINY T2, ERFEFHFERXOMHE D monotone &
RBEEVSHD. B, ESATROERDIT AMMT, Lid->7T, monotone TH5H
(et (2], 3] -

FHE 2. Z&F (1) 273 B LD monotone B w IZH LT, n—1<p<n+a,

p<gqg<oo D
1<n—p+a

g p(n-1)

251,

lim (1 — r){n-pte)/p=(n=N/ag (4 ) = 0.

rol



PRI o TR UL ¢ e L e i e S s

H
3
g
#
14

=00 DEE, —BEBRREBBIDIT, (1) 2—RILLT, &t
@ J; 1u@Pe(1Vu(@))p(a)* dz < oo
BEXD. TIIT, ¢ IXEM (0,00) LEEASIERLBET

o(r?) < Mp(r) r>0.

EE 3. % (2) W27 B LD monotone B u IZHLT, n—1<p<n+a
P32 k(0) = co 2BHE, '
lim [k(p(z))] " u(z) = 0.

/-1

- =)
N N [Ny

t

R("') = [/1 (tn_p+&(P(t—l))_1/(p-1) ﬂ]l—l/p

=1l p=na=00,& EE 3L, Herron-Koskela [4] iZ& > TRENT-.
FREDRHRIL (7 ICELDOLNELDOTH .
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1 1 On continuity of extremal distance in case islands exist
Naondo Jin (Gakushuin Univ.) and Makoto Ohtsuka

Let K be a compact set consisting of mutually disjoint compact sets Ko and K; in
R?, and E be a relatively closed bounded subset of R? \ K such that the closure of each
component of E is disjoint from K and R? \ (K U E) is a domain. Hence KUE is a
compact set and each component of K U F is a subset of either Ko or K; or E. We call

each component of £ an island.

We set Z = R?\ (K UE). A sequence {Zy}n=0,1,.. of subdomains of R? with the
following properties will be called an exhaustion of Z: Z = UX,Z,, R4\ Z; is a
compact set, Z, C Zp4; for each n > 0, the boundary of each Z, consists of finitely
many polygonal surfaces, no component of Z \ Z, is compact in Z for each n.

We consider a new space Z whose elements consist of the points of R*\ (KU E) and
the components of K U E so that each component of K U F is regarded as a point in Z.
We shall use the notation p to denote the mapping of R onto Z, and call this mapping
the projection. _ _

Now we consider a bounded open set G whose closure meets every component of
K U E. We shall denote by I' = I's(Kj, K1, E,G) the family of curves v in = which
connect p(Kjo) and p(K;) such that every v \ p(K U E) is contained in G and the
component curves of every v\ p(K U E) are locally rectifiable.

We assume I' # 0 and call a function p in R® I'-admissible or simply I'-ad. if it is
non-negative Borel measurable and fc pds > 1 for every ¢ € I'. Given a weight w and
p,1 < p < 0o, we define the weighted modulus M, (T;w) = My(Ko, K1, E, G;w) by

inf{ pPwdz; p is P—ad.} :
4 R4

in case ' = 0 we define M,(T;w) to be zero. The weighted extremal length Ay (I';w) =
Ap(Ko, K1, E, G;w) is defined to be 1/Mp(Ko, K1, E, G;w). We call them the weighted
modulus and extremal length of a condenser (Ko, K1, E, G) too.

Let {Zn}n=0,1,.. be an exhaustion of Z as above. By taking {Zn}n=no,no+1,... 38
{Zn}n=0,,.. for a large ng if necessary, we may assume from the beginning that no
component of Z \ Z contains both some points of K¢ and some points of K. Let K, (()n)
(resp. K {")) be the union of the components of R? \ Z, each of which is not disjoint
from Ky (resp. K;). Set K(™) = Ké") U] Kf") and E®™ = R4\ (Z, U K™). Like E we
consider the space E, for each n > 0 which consists of the points of R? \ (K™ u E(™)
and the components of K™ U E(™), As above we introduce a topology on Z, and use
the terminology ”projection” and the notation p,, for the mapping of R? onto Z,,. We
define T(K{™, K™, E™, G) like T = ['(Ko, K1, E, G) and write it as ', for simplicity.

We define also M,(Tn;w) = My(K{™, K™ E™,G;w) and Ap(Ta;w) = Ap(KY,
K™ E® G;w) = 1/M,(Tp;w). We shall use the simple notation M, A, M™ and
A(M), We call A (resp. A(™) the extremal distance between Ko (resp. K((,")) and K,
(resp. K{™) through E (resp. E™).

Typeset by ApS-TEX



Our main result is the following theorem.
Theorem. As n — oo A tends to ).
To prove this theorem the next lemma is essential.

Lemma. Let w € Ay, 0 <e < 1, T, T, be as above and 0 < a < co. Let p € LP¥(R9)
be a positive lower semicontinuous function which is continuous in G \ (K UE). Then
for each € > 0, we can find a Borel measurable function p’ > p which have the following
properties:

1)/ p’pwdQS/ PPwdz + €.
Rd R4

2) Suppose there exists a sequence of ¢, € ['n,n = 1,2, ..., satisfying fc" o'ds < a.
Then there exists ¢ € I' such that [ pds < a+e.

We shall define ”contour graph” which is a refinement of ”contour sequences” in
[MR]. To prove this lemma we shall follow the discussion in [MR] using ”contour graph”
instead of ”contour sequences”.

Comments. The proof of our lemma in the case when no islands exist will appear
in [AO] as Lemma 6.1 (Shlyk-Ohtsuka). [Sh, p.91, Theorem 1.3] gives a proof of our
Theorem in the non-weighted case but it does not seem to be easy to understand it.
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12 RHMRHO—EMERE
BARE AHEA STHE

ROEREERVZROUEREATH 5.

THA QEEOPLERELDO R OFEBEL L, A ER 0Q
DZETLRVEHRGTEES LTS, he CYQ) 2°Q THAT,
(1) h(z) = (%h(x) —0, VzeA -
FilrowiE, b ILELZMICETHD (5/0n IZIHEELS).

LROEREEEP LIRS L VERICHET 5 Z EFENTSH
5, ROFGCHFEMHE) :

ba(y) = if lly—zl, yeQ
bq ZE-T, TH A ICROBRII—RRILTE B,
EFE QX R OFEBEL, A% Q DETEVWHEGTES L

T5. QUAUR\Q) D Q 280EERTE Q TEY. QL
DRMEE b D°

. h(y)
2 lim =0, Vze A
@) y=2 6o(y)

Fi7L, 20 0\ Q DEEIERSIE, h=0 Thb.




EE L QISP T, heC'Q) DEE, (1) & (2).

EE 2 BEIIBIBIRE [Q\ Q DEEISE] ICBELKRDE
EETH.DREREL F 2BMAESLTE. F 2% “FHEY
DT FTALY MIBET 5 —KEE LI hiz) = Vh(z) =0, z € F
W72 D LOFBABEIIBLALWEEEES. fizE, FO
HEAIER S FIIZOWELHED. n=2 %5 F iz D WIZER
R b TE L (B (0/0z — i0/0y)h P IFRIREEIC 2 5).

EROEIX [Q\ Q 25 Qo LDFHERDO 7T 74 T il
Y5 —BEE] L TE3,

SCHR

(D

N.Suzuki, A uniqueness theorem for harmonic functions,
Preprintreihe Mathematik Katholische Universitat Eichstatt, 97-
013 (1997.
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BEAEREIEOEN—IVRE

P H=ZB  KELEKRF
ZH®B KEIEXEXKF

dRIELI—H Uy RZEM R (d>2) OREZHEMR {z €
R:0< |z| <1} & 2, BABRE {zx e R : 2| =1} &
re&sds. QU FOSRHE pizHLT, QU £
THEE, 2 E(-A+pu=0 ZBEKOE®RTHEZL, T
FEERABEE uD2EEZ P LT EE, HDHueP T
HLTP={u:2eR"} &35, pitHLTE
A= IVEBRRRITHEED. THIZDWT, ROBEN
BHITHS.

FEA(]). d=2T,p D p<L o slEdhb—kk
DHELESIE, p (CHULTEA—IVEESKIT S.

ZZTRUD EOSKRRE p WA M-—BKEOHET
HBER, TRTDae RUID ITHLT

li o _ 0
;g)l (weB(aS,Srlw)(Qur)/B(a,e)n(nur)g(x y) |N|(y))

EBZETHB,BL Bla,e) i a HLFEEe>00
B, (1) = log(1/[t]) (d = 2), /|l (d 2 3), |l & p @
LEHUEELTSE. FLITXRTORVIVEG ECRUT
ETRTOERES 1 KHLUT u(tE)=wE) £zd L
2 NUD LOS R HE p BBRIEARETHHLEED. p
DI AR—FRIE N ICDWTHEASEROEEZ, AN IZETS p



DIR 2074 LNEER du/d)\ ERT. d>3 e
EHADETIRHATH 22, ROZ ERDM>TING,

EEB([2]). d > 2 DEE, p 4 p < 0 HOEER
T dp/dX BRAEANY —BHRSIE, p LK LTE
N—-NEESRYITS.

$%ﬁ@ﬁ%ﬁt%@ﬁ@B?hmMAﬁﬁﬁbT%
NV — B E R D EEIRUNTRERZ L4 BET S
ZEIZHB. Bt

EE.d>208E, p i p <o HOAEREHES
&, p CHUTEA—INVEBSHEITS.

COFRDEILEXADVWDONDERDSE, RDE
EVROEETH 3.

WE. QUT LOSRVHE p BEERES S %%
MICHh F—KDOAETH 5.

& R X

[1] M. Nakai and T. Tada: Picard principle for negative
planar potentials, Math. Ann., 308(1997), 319-332.

[2] M. Nakai and T. Tada: Monotoneity and homogene-
ity of Picard dimensions for signed radial densities,
Hokkaido Math. J., 26(1997), 253-296.
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bR eptrhn =oBAe ¥R toF i@y



koo

'?"""21)27“'(2'\‘2 )\4,/\).,"*'/\,\~-—~Y.L) L 2

AR AR, &> =2 F v oo FY L b AT
el R B AR »3 F3 T3, 2 t, A o
G A Aaa(dh) BHME L (45) =iz 2
(1) A% 1_1"(“‘(») < U
C¢Jd(m~e.uﬁx)),

(2) Ao (8 zug g xs ¥, W (84)

)

P EYL O ELFFS
AEES . e e,
232 RN (m23) wFwz, %r A FA-T%
&3 o B tAGRG e, 2o D (4
Iy fofat A(A DY etz e, G2 A=A
FLR Y —AR k t oz EomEF (2 YED

83 2T H 3.
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LREMEBE RN 2 F IV
TREAREEH EHH KE

TR RNV CFINLAERENS, BROMKEZNLFEBNERELREZ
BT, 2EEOBRIIODVWTHRET %,

#—2 Phragmén-Lindelof RO EE &L EDHEFICDONT

DEEFLHELOEREREL., f(2) I DTEAMET S, DOEROIDOTRTDRS
ZH N T

(1 - 1) E-Ez—'C,ZGle(Z” <1

B5id, DEREKT|f(2) <1 THD (BAMEEE . &6 (1-1) 280, AXE THER
D—HOUNDTRTOET (1-1) BRILT B EL T, GTEARNMEHENSNIERET
GEAE S M7 BGERERFEACETERES AN, DEAEEREL. (1) Ondb
DICEBEOERLIINLT

(1-2) im, i peol f(2)] < 1

T, AIGREELT, |zl = o DB f(z) DRBICHTI&HE2EADILLENRD, IO
& O PF7%13 Phragmén-Lindelof [24] K &> TR UH 5N, U Z OO EHE I Phragmén-
Lindelof MOE®E E LiIFNTWS, 1922 412 F. and R. Nevanlinna [22] i3, HEOFER
EROMICEE, SRL .

%3 N, (F. and R. Nevanlinna [22]).  f(z) ld&¥F@ERz > 0 TEAT. (1-2) 2%
ETETH, IDEE,

(1-3) lim,_,oo%/i log® |f(re®)| cos 8d6 = 0
7251,
If(2)| <1 (Vz=re?, Rz >0)
THEMNZED, BEC—BNREBOERELT

F£® N, (F. and R. Nevanlinna [22]). FE NERUCEEDD LIT, (1-3) DRDIZ

li_m,_,oo% /i logt |f(re®®)|cos8db <n (0 <7< o)

2




RT3 RO g o e L ke 5 e 4 e Aecimis oy 8 Do o renoes o o e i

BRI T B 72 51
(1-4) 1f(2)] < ™5 (V2 =re, Rz > 0).

KT, |f(2) <1 (Y5, Re>0) AD

li_m,_,m%/_?I log | f(re®)|cos6d8 < —n (0 <7 < o0)

2

i
(1-5) 1f(2)] < e 5 (Vz = re?, Rz > 0).
zIT

fz)=eF & &F
DE, (1-4) & (1-5) TENENEENRIT 5,
EB NIBERE, ROET-RiLahz,
£ N, (F. and R. Nevanlinna [22]).  f(2) idRz > 0 TERIET B, Fic,
‘/+wlgﬁ)|+lgb—0l

t2
Zfi7zg (—oo,+o0) EDEGERESE g(¢) 1T L T,

dt < +o0

B, —ie a0l £ (2)] < g(t) (=00 < Wt < +00)

MIRILL TS, ZDEE,
lmmoo% /_ '_ log* | f(re')| cos 0d = 0

73561,

1 feo rcos § :
1 < = t — pptf
og|f(z)] < 5 /_ g( )t2 = 2trsin0d0 (Vz =re", Rz > 0)

INSDI3IEBICHBEL T, BH

(1-6) /_ " log" |f(re®)] cos 94, / ? log | f(re)| cos 08
2 2

Er - o KELTOZNOREVNEELBENZ R L TWS, Heins [12] iZ#RE

{(z,9) ER}~I <z < I,—00 < y< +oo} LOLRABK u(z,y) KT 58S

/i u(z,y)coszdr (—oo0 < y < 00)

2



% (1-6) IKEAAT. INZY ST IIVLERATE,

FO®%. EH N, EE N3 LD Heins DML b ED THRABROEELLTER
SN, EFAXFEEIZEZEEALBTFSNTHEINTE L. BiZ, ¥EMZE ORI
BEEELTEOHE (0—2) LOLFRMBEKIH L TLEREDIEENEARKE LI E
E£25281F. (1-6) DEH cos D EREHZZLHED T, BROHBHIETHS I,

£, EERRDEDOVERTESEEHAT S, n R1—27 Yy RZEH R (n >
2) CHEELXHEATS, 25 RTOR (X,y), X = (21, Zgy -y Tpo1) EF DRBEEEE
(r,0), © = (61,0s,...,001) EWE

gy =r(Il}Z{sinf;) (n>2), y=rcosby,
Mmoo, n>3%5E

klsinf;)cosf (2<k<n-1),

Tap1-k = r(I55

OEBENRH D, L
0<r<oo0,0<0;,<r(1<j<n—-2;n2>3), 27 < 0,_; <2713

F7. RAPNOBMRE (n =275 FBAMAAE) & EEBEARE {(1,0,,02,...,0.-1) €
R 0< 6 <n/2} (n=27odELEMAA {(1,0,) e R} —7/2< 0, <n/2})d. T
neEn SlE STITERY., S"TLEOR(1,0) LOER A AT D,

0% SIEOBRETHEE. £E

{(r,@) €R™ (1,0) € Q, 0 <r < o0} =(0,+00) x
3 (2—2) (n=20HEARAFER) T. C.(Vick>TEREND., §5&L. FEH
(n =275 dE¥YH)
T, ={(r,0) e R, O €S}, 0<r<oo}
Fa— 2 ORHIOEE T, =Ca(ST!) THB.

LT T, ZREHRICTEEDIC. QDERIXICRDENET S, HAE. n23
DEE, HLWVRKOSRWERMED (B) BthA (n =325 M) KXo THEN
7= C**-$E1% (0 < a < 1) (Gilbarg and Trudinger [11]),

A (n>2ETITIITLEL, AE

2___12.1_22__{__1_1\
or  or? 2 "

ET5, tE S (n>2) ET. ROT 4 U LRE

A, =

(1-17) (An+MF=0 inQ »D F=0 ondQ




EEXD, ZOLE, ML T (1) DEDRNEEEESL . fa(@)IZ& > Trgiz skt
WY BERLEIhE-BEAEEK (EfEfR) 2% T, Thbb.

| fa(©)doo =1
(doeld S 'DOTOEMHIE), Fiz. 2 kH5ER
4+ (n—2)t— A(Q,k) =0
DIER. BfR%E g, ~fo LT5, HIZ. Q=S"108, ag=1, ﬂg =n-1,
fa(©) = (2ns7") 2 cos b, (5,13 S™ DEEHK).
RIT. u(P)=U(r,0) % Co(Q) LOSHMBKE L. By
[ () fa(©)do
Z Nu(r) TEY. /. SCaC,(Q) izl T
limp_q pec,@u(P) <0 (VQ € 5)

W TR, uld [SET Phragmén-Lindelof D@25 &5,

UEOEMEDS LIz, #RE (1) (1) V) (2) (F) KTk, BB, &
NEDEDHRIZHLTH, BOSILERELD R*(n >2) NO&E RER Dicktd
BYYLE— (n=2DEX 13, BRER)

{(X,y) eR": X € D, —00 <y < +oo}

LTOLRMBEECETR_ENMEL TEBLNB D & ZEZE L /=W (Ahlfors [1], Heins
[12], Deny and Lelong [6], Yoshida (28],129]) »

(4) RN2 Y2 FJVAD regularity
2% a,b(0<a<b< +oo)izHLT,
Ca(R50,0) = {(r,0): (1,0) € Qa < r < b} = (a,b) x O

&9 5. OB, (a,b) x 00k T Phragmén-Lindelsf DEBERHZT Co(Q;a,0) LOLH
MBI u ITH LT, Ny(r) (Nu(r) > —00 MREND) DHBED convexity #FIFL T.
ROERNESN S,

ER 1.1(Yoshida [28]).  w(r,0) iZ Ca(0,0)(0 < a < b < 400) ETHAMT
(a,6) x 9Q kT Phragmén-Lindelof D&# 27T T2, a =0 DBEIZ.

(1) 7w = lim,_o P2 N, (r) (=00 < 7, < +o00) MEHET S

(ii) 7, SO DEZE, r7oaN,(r) iF (0,6) L TR



b= +oo DFE
(1) po = limreo r=®aNy(r) (=00 < pu < +00) NEETS
(i) pu O DEE, rPaN(r) 13 (a,+00) LTI

Remark 1.1. &% 1.1 i3, Ahlfors [1) & Heins [12] i & % T, EOERIB%K f(2) 1T &
% logt |f(2)| IKAT BRER, Ahlfors [1]I2& 2 T, LOFERMBERICHT H4R, Heins
(15) it & % T, LOFELHMBEITH T HHR. Keller [15] 12 & % T3 EOAFBIRIT R
T 548, Dinghas [9],[10] i &% T, L OFELFEMBEICNT HHR, Huber [14] 1K
5 T, EOSEMERKICHT B4R, Kuran [16] 1L S T, EOBERMBEKICHT SR,
EEATVS,

(0) Phragmén-Lindelsf #OER (FE M, 280)

T 1.2(Yoshida [28]). u(r,©) i3 Ca(Q) L TOHMMBIK T, 0C, () — {0} OB R"
OE ) £ T Phragmén-Lindelof DB Z T & F,

frut =N+ =0
A=Y 7
u(r,0) <0 (Y(r,0) € Ca()).

Remark 1.2. % 1.2 I Deny and Lelong [6] IZ& % Ca() LogAMBERKICMAT
BiER & Kuran [17)12X 5 T, FOLRAMBEKICET 2 REREEZEATNS, . Armitage
and Fugard 3] & 20 = {0 = (61,04, ..,0,1) €S7H0< 0 <w} (0 <w< ) I
5 Ca(Q) LOSBMBEKIINTIEREZITATNS,

(N) FANEHOBNEMN (EB N.280)

2 1.3(Yoshida [28]). u(r,©) I Co() ETOHRMBAE T, 0C, () — {0} £T
Phragmén-Lindeléf D&EEERERET, TOLE,

(1-8) lm, or ™" Mu(r) 72 Bm, _or® My(r) < +oo  (Mu(r) = z)ug u(r,0))
€

7251
(1-9) u(r,0) < (1% +1ur7P) fa(©)  (Y(r, ©) € Ca(Q))-

HL.
u(r,0) >0 (V(r, 0) € Cn())

i 5iE, (1-9) OFDI u(r, ©) DBRNAMEBEKTSH S,
Remark 1.3 5 T 012722 WK
(Are® + Br=Pa)£(0)
—33—




LT, 5K, &4 (1-8) BUTH, py < +00, 7y < 400 TH (1-9) IZRILL
AJAN

Remark 1.4. E# 1313, Keller [15] &3 T; LD FEMBIRICE T 2% %2, Kuran
(16] 12L& % T, LOEHERMBEKICET IR, 2EATNS,

Ca( R1, Ry) (0 < Ry < Ry < 400) DY U—> Bk GRR(P,Q) (P =(R,0),Q =
(r,0) € Co(R)) D Azarin [4] TOFEMHI,

WA < By aDIO) (yp, - (r,,0), € 2190 = (,0) € Cu)

T 8)fa(© OGP R (P
~Cal o) Lo CE) < SO (up, = (m1,0), 0 € 090 = (r,0) € (@)

£0
M,(r) < (CanuerPa + C4pu+r"“)ré1géc fa(®) (0 <r < +c0)

(C1,C2,Cs,Cs BADBIZE BELK) £BBD T s < +00, nut < +00 15 (1-8) At
B, TOENS, TE NESUDROEEEES,

E2 1.4(Yoshida [28]). u(r,0) iZ Ca(Q) ETOLBAMEKT. 8C.(Q) — {0} £T
Phragmén-Lindelof O 5 &l 2 #7-7

Pt < +00 MDD pu+ < 00
125,

u(r, @) < (/‘uran + Wu"_ﬁ“)fn(e) S (l‘u“‘ran + 77u+7‘_ﬁ“)f0(@) (V(T‘, @) € CH(Q))

(Z) Maximum modulus M,(r) @ regularity & X/ U >3/ )V A& DOMBE

EH 1.5(Yoshida [28]).  u(r,©)1d Ca(Q) LTHMMT. 0C,(2)—{0} £ T Phragmén-
Lindelof D&#H 272 TLT3, L

li_rr_lr_,oorﬁ“Mu(r) < 400
725
A, = TILIBO rTM,(r), 0< A, <+
MEEL.

Ay = (K.)" max fa(©) = pu+ max fo(0)

(Ko = lim, oo™ suplu(r, ©){ fa(©)}™))
e



Remark 1.5.  Ahlfors [1] 12, (1-2) 2#/7 T, LOERIEK f(2) i3 log|f(2)]
LT, BB Al s BEET 20 ETRIE, ZOMWE, Heins [12] FEEHICEX,
ESEET 0

Aog|s| = (;)1/2#10g+ 151
%5 %7, Heins [13) 3 Z 0BKRR%E T, LOFALRAMBEBITHERL

2
A, = (- 1/2
(W) Py

%k L7, Keller [15] 13 T; EOGAMBIK R ICH L T, ADFHEZERL.

3
Ay = (5”)1/2,Uh+

%85 % 7=, Lelong-Ferrand [19] 1% C,(Q) LD % #HAA T, 0C,(Q) LT Phragmén-Lindelof
DEREHEEZHTHERIIHL T, ADEELE

A, = (1) max fo(©) (L= sup 7~ *%u(r, 0){fa(©)}™)
SISy (r,@)ECn(R)

zrL7E,
(R) BB N:Z28UEHERICONT

Gcn(g)(P,Q) E Cn(Q) 0)7‘) ":/BQ#(& L. ‘aa—uGc"(Q)(P,Q) %}.J—i Q € 8CN(Q) - {0}
TONERBT ET S,
Kiz. ¢(Q)130C.(Q) — {0} Lo R AIEIBEE T,

+oo
(1 - 10) / r’“"'l(/aﬂ lg(r, ©)|doe)dr < +oo, /orﬁ“_l(/g,g lg(r, ©)|doe)dr < +00
(2L, n=20&EQ = (7,8) ETNE faqlg(r, ©)ldoe = |g(r,7)] + lg(r, 8)])
TETB, TOEE, BTV IHEME

H(Ca(9); 9)(P) = —

/ 0 _f2n (n=2)
Cn J8CA(Q)-{0}

g(Q)g;GCnQ(P’Q)d'Je Cn = (n _ 2)Sn (n 2 3)

572 1.6(Yoshida [28]). ¢(Q) 1t ACA(R) — {0} LMK T (1-10) £l T. u(P)
i2 C.(Q) EH AT

EPEC,.(Q),P—»QU(P) <g(Q) (VQ € 0CL(Q) —{0}).
TnEE,. 4ADDOMWK

Bt s Muts Bus Tu (O < Put s Nut S +00, —00 < fhy, Ny < +OO)




MEITHEEL, BL
(1—11) Hut < +00 MDD Nyt < +00
12513,

(1=12)  u(P) < H(Ca():;9)(P) + (5ur™® + 7ur ™) fo(©) (VP = (r,©) € Ca(®)))

Remark 1.6.  ¢(Q) = 0 OBy, T8 14 285, &# (1-11) LTI po <
00, ny < +oo TH (1-12) IXARIL LIz W,

Remark 1.7. F¥ 1.6 . T, OFHIEY f(2) IT& B log|f(z)| Icxtd 2 H
N;&. Boas [5,pp.92-93] Iz k 252, Keller (15] 122 T LORMBEKICET 2 &5,
Kuran [18] I2& % T, EOEESRAMEKICHET 2 EES AT S,

BB FEREETOT AU LMBEORER L —RR

DER"OBREL. g% S, SCODEDEBEK LTS, “‘GCBETS DEDF 4V
VEE" $72bb5. b DTHRHMT. MOBHL5PBMQ e SizBNT

2-1) h(P) = ¢(Q)

lim
PeD,P—Q
2% h #RDDMEEIZ. DUERERT S = IDDEERERITMMANT NS, LAL D
PEFRERTHoTYH, IDEOH AT, —H QoL T S = aD — {Qo}, EiCi3dD £
D2R QoML TS=8D— {Qo, 1} DEZE, ZOMEORIZED & 2RbDTH
5 DM,

BRI LRI, FIVE S ERICE ST, QZERERICBELTEANE D
BIEFREHTH-> T, ODDEZR—RERVEIDDH 50 3 5 QIBNWT (2-1) A
BITBHEI7. DORMBERERET 2MEEBEE5, CHICET 2B OMEITL
?D. R.Nevanlinna 23] L& B RDERTH 3.

EE Ny (R.Nevanlinna [23]). B3 g(t) ¥, R LEgT

g9(t)
/1; 1+ |t|2+ldt <oo (liZFEAEE)

EWMETLET B, OB, HETHE T, ED. g(t) (t€dT,=R) ICBETBF4 U X L
O (Zhzx H(T,, 1, 9)(2) TEY) T

(2-2) H(T,,1;g)(re®) cos 8 = o(r') (r — o)




ZWMETOONEET S, /2. L () N gitBT2 T, LOF 4 UV LEEORT,
LDd
liggigfr'“"’”u(r) =0 (u(r)= _53321 |(2)| cos )
EWTR5E, 1
h(z) = H(T3,1;9)(2) + Y Asr* cos k8,
k=0

L. $RTO A (k=0,1,..., 0 RAFPFCLD2ERTH 5,

T, £ T® R.Nevanlinna [23] DIFRN SREEZ Z EAL L, Bil. Siegel [25],[26] 21 T,
LTHUZOMEZRET®RUEL 2, ZORIHFICIRH I N SH 5 BED. Yoshida [30]
KBNWTEN) T/ IVAZFALTHEINOZEBIZ, T, LORKRIZI—2 LD
WRICHERSINEL /2 (Yoshida and Miyamoto [31])e UTF TR ZIhSOREEE, (1) &
B, (O) H2FO—KRE. THIT. LHABEHONIC,(Q) ODBAETHIHEEE
EITRVWHEARFITITORET,

E-HOBELRAKIC, ZITOITRTOKBRITE. 2 U 25— LTOMET 2R
HBHTELEMELLET (Widder [27) IZFRER (ZOERIZ 2EDHEMR) T. R.Nevanlinna
(23] & A#kzfE%E% X /=, Miyamoto [20],[21]),

(1) BHBICONWT

(1-7) @, EOBEMOERPFIE, ZNICHET 3 ERELXEAHES (EFEH0
RFEEFERLTERSNTNS) & (M52, & {(f2(0))2, TET (MQ,1). f2(0)
EE—BDAa. fa(©). THEQCS™HIHL T, BRI {k), k=1, ky =2,

Ak < MO, kigr) MO k) = M ki +1) = A ki +2) = ... = ANQ, kiyy — 1)
MEE>TL B, RIT. a(Q, k), —B(Q, k) (a(Q, k), (2, k) > 0) ITHER
2+ (n—2)t—X0Q,k)=0

DEET S,
KTV HEEERLELD. Im 2FA28KETSH, 2R P =(r0)€C,(R),Q =
(t,Z) € 0C, () — {0} ITH#L T,

V(Ca(),)(P Q)={ b 2R o((Ha)y, k)t (RmHpa@R) 2(Q) (1> 1)

0 (1=0)
kma1=1737\B(Qk)om—1 ./ ( [T BQK)—m+1,.—B(Q,k) £
V(G (@) m)(P,Q) = { TR BTl ST A () i

2EAXAD, HL, j=1,31CH#LT

o((Hz)j, k) = L(Hs)j(e)fg(e)dae» (H=);(0) = CZI%GGH(Q)((L@),(ZE))




EiZ. PECa(Q),Q = (1,E) € 0C,(2) - {0} DBIK

W(C(Q),1)(P,Q) = { OV (G 005Q) Eé f : : f; )

W(Ca(Q), m)(P, Q) = { f(c"(ﬂ)’m)(ﬂ Y ?1) Sis 2)

EEZ D, Co(Q) KT BRT Y U8 K(Co(Q),L,m)(P,Q) %

K(C(@),Lm)(P,Q) = &' 5 Goyyan(P, Q) ~ W(C(Q).D(P, Q) ~ W(C,(@), m)(P, Q)
(P € Ca(), Q € 0C,() - {0}).
TEDD, ZOLE,
K(Co(2),0,0)(,@) = 7' LGP, Q)
F(P) = F(r,0) % C,(0) L OB &7 55,
Nr(r) = [ F(r,0)f7(©)doe
FR2BHK p, Tl T,
p,(F) = lim, _or =@+ Np(r) D 1,(F) = lim, oo @¥es) N (7)
EIZ, WRENFET 58,
ip(F) = lim r== @8 INp () 10Dy (F) = lim r 4550 Ng(r)
L&Y,

BE 2.1 LmEHA2BRET S, 0C,(Q) - {0} LOBEEEYK o1
(2-3)

/ ¢mo(@bu)-1¢ / lg(t,Z)|do=)dt < oo, /tﬁ(ﬂk"'“) Y oo l9(, E)ldo=)dt < oo
EWMETLETR, ZOEE

H(Cn(‘Q)al’m;g)(P) = g(Q)K(Cn(Q)J’m)(P’Q)dUQ

/;Cn(ﬂ)—{o}
i3 gicBiT20C,(Q) - {0} LOF 4+ U 7 LEEORT
mH(CH(Q),Lmig)) =0 8D ga(|H(Ca(),1,m;9)]) = 0

EH# 2.2(Yoshida and Miyamoto [31]). 1% EEEK LT 2, 0C,(Q) Lo EigEEE% 4
it

(2 - 4) /1 @R ([ (2, B)ldoe)dt < oo,



T ETE, Z0EE

(2-5) H(Co(),l,m; g)(P) = 9(Q)K(Cn(R),1,m)(P,Q)dog

Am@%m
EgiCBT 3 C(Q) DT U LHEORT

(2-6) u([H(Ca(R),1,m; g)]) = 0.

Remark 2.1.  (2-5) DWW TR, BEICBRAERE Nop D H(T,, 5 9)(z) BBAIT.
To.iZDW T, Finkelstein and Scheiberg [9], Armitage [2], Gardiner [10], Siegel [25],[26]
KEo2THAONL, F/z (2-5) OEKEICKT BT, EB N,OD (2-2) BBHTH 5
A%, Siegel [25],[26] 2 T.OHBEDOHBFMERL ., FHICEHBELAKOBWIZE X 2]
T. Yoshida [30] A T,DFEITDNTD (2-6) ZFHL /=,

0C,(Q) — {0} LOEBEDOHEGEMK gicBIT 3 C(Q) LOF 4V / LRBORBKRE
RDBEDIZ, o E—BBRTY UHEEBET . ot)(¥(t) Rt>10<t<1)TO

EEEGREKT ]

P(1) =27 (9(1) = (3)*)
T E95, 2

S(Q,0,1) = {t 2 1, —a(Q, ki) = (log 2) ™ log(t* (1))}

(8(2,,9) = {0 < £ < 1;(, ) = (log )" log(™ (1))

EBL. THIT. 5,0, N)(S(Q,9,N)) #0 2D 5(Q,0, N+1)(S(Q,9, N+1)) = 0 £
=¥ Nﬁ\ﬁ{f@“é Ex{i1<i< N} % J(Q,0)(L(0,9) TET., Z0k>7 NBEFEL
BNEZRT(Q,0)(L(9Q,9) ZTRTOERKET S, 5(Q,0,1)(S(Q,9,i)) O t DE/N
fE (BKME) %1(i) =1(Q, 0,0) (L) = £, %,7)) TEL. S(Q,0, N+1)(S(Q o, N+1)) =0
DOk, I(N+1)=o00 t(N+1)=0) &L, EIZ

0

0<t<l)
V(Ca(),9)(P,Q) (
0 (1<
(
(€2

W(Ca(9,0)(P,Q) = { t6) <t<i(@+1), 1€J(Q,9)

1 <t<o0)
Hi+1) <t <1(2), 1€ L))

)—{0})

W(C.(Q,9)(P,Q) = {K(cn(n),z‘)(P,Q)
(P € Ca(9),Q € 0C,

EBL TB5E, KTV U8

K(Co(®, . #)(P,Q) = &7 5-Glan( P, @) ~ W(Ca(0),0)(P. Q) — WICA(2), (P, Q),

K(Co(®),9)(P,Q) = 5 5GP, Q) - W(Cal), £)(P,Q).




EH 2.3. 9(Q)130C,(Q) — {0} LOBEMBERET B, “ps =,
H(Cu(Q),0,4:9)(P) = [ (QK(Ca(), 0, ¥)(P, Q)dorg

aCn(Q)-{0} I

gzl E C. () LTy s VEBORER DL 57, giclRLTHESRE 25
DIEMEBIE (1), 9(t) NEET B,

T 2.4(Yoshida and Miyamoto [B1]). ¢(Q) 1ZOC.(Q) LOHEBEEK LT 2, ~
EE,
HC@ o) P) = [ QK(CR).)(P, Qo

2 gitBT 3 C, () LoF oy s VEEDORERD X Sz, gITHRL THESHEERE
Bifo(t) BEET 3,

Remark 2.2. Finkelstein and Scheinberg [9], Gardiner [10] i3 3 Z5f T, i %t LTE
H24 %7011,

(Q) H2BO—BRICDI\T
~RBEEL DL TROTENEENTT,

R 25 p, qE2OOESME L. h(r,0)1F Ca(Q) AWRIT. 0C,(Q) - {0) L3
B0 RBMKET S, L

£, (RT) =0, 7 (h*)=0

AN
kpy1-1 ke41-1
h(r,0) = 3 Arc@Pfle)+ 3 BirP@H (@) (Y(r,0) € C, (1))
k=1 k=1

REU. Ax (k=12 ks — 1), By (k=1,2,... kpy1 — 1) HEXK.

FEH 2.6(Yoshida and Miyamoto (32]). pZIEBKEL, h(r,0) 13 C,(Q) NFFIT.
0CA(Q) EEBHMIC 0 IR B K ET S, &L

(2-7) i (h*) =0
AN >4
kp+1-1
h(r,@) = 3 4w @Rl 0) (V(r,0) e ()
k=1
EEL. A (k= L2, kp — ) i3E%,
Remark 2.3. R.Nevanlinna BE®E N,DOHEHICBNT, HELHLET, &4
_%n<a9>é§ |h(2)| cos 8 = o(rP*1) (r — oo)



DHELIZZDRREIEIAL Tz, Siegel [25],[26] b EHM ETINERBREEDOHETT
DRERZAH L7z, LU, Siegel ITHRIL> T, Eok ZOBOME L IZEBKIC, £
NPRRHE (2-7T) ORERRZ > T, ¥EMOBEDOEHE 2.6 % Kuran [16] 2B ICEH L
TWwk,

EH21 EEH2NOREEI. —RBICETIROEEZ2B S,

EE 2.7 [, mRRFA2BE. p, qip> L g>mERAET 2 EBK. g2 (2-3)
Wi TIC(Q) — {0} LOBGBEKET D, 5512 h(r,0) B gicBlIT 3 Co(Q) LOF 4
Yo LEEORT

w (k) =1, (h*) =0,
BWETETE, COEE,

kp+1—l kq+1—l
h(r,0) = H(Ca(Q),,m;g)(P) + 3 Awr@HfHO)+ 3 Bir™P®h fl(0)
k=1 k=1

(V(r,0) € Co(Q)). = U, Ak (k=1,2,...,kpy1 — 1), By (k=1,2,... k1 —1) i
EX.

B 2.8(Yoshida and Miyamoto [31]). lIZIEABE. p X p> W TEEYK. g1
(2-4) 2§72 T0C.(Q) LOBEGBEKET D, T 5ITA(r,0) N giZBT 3 Co(Q) LOF o
DI VEEDOET

EP(hJ’) =0
ZHETETDH, ZDEE,
kpy1-1
h(r,0) = H(Coa(Q),1,m;9)(P) + > Awr*@H (@) (V(r,0) € Co(Q))
k=1

EELU. Ak (k=1,2,...,kpy1 — 1) BEXK.
Remark 2.4. Yoshida 30| X T, OB EDEH 2.8 ZFAH L =,

E XM
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REXE FBITEA I=
g s HEAK HFE

BRFECe MOMEE B={t: [t| <p} ODFF L IIHLT
#EFE C. LICBELBRAEY —< 2\ D) Pl
TW5ET5, & D) ORTUHAVHE, NIV EHE
2 FhEh Al 2)|dz]?, Axt, 2)ldz” TRb$., Theo
HEOH X % | TGRS & S EREEROLIED
BHEISEZXATHLD.

—. BEHEE V-<VE DO) LO~NUVFTI B
C5 % b b metric |d€ + df| SEF 2EEBELIFD
Eh D) xoTwb e LTROZRFLZES .

1. po =0T p it t L CERICH .

2. D(0) |1 BHIE A SR AR FREREFFS, e DRILa Y
INTZ P TCEOEDONPERE LT 5,

p Z8thss %S D(0) A8 D) ~O EFAFE/% h(t,¢) &
ERAP

—. EORGERE B x Co LOBEMERD = Uiep(t, D(t) %
#% . 0D = Uep(t,0D(t)) & L TROZRMEES .




———

L. % D(t) |48 % n(>0) f§ ({EL. n LIz S
V) DHZE{(), - Ealt)} 2B, & &(1) (i = 1,...,n)
ikt € BIZOWCIEHITH 3,

2. % OD(t),t € B g C™ BROBOILIEEZTL, Ldd
LE€B LHITIESHITHL

3 B (to,0) € 0D 13 D ORI RECH 5,

§€D0) @45 Do holomorphic section % h(t, £) &35,
CDEERDVEX S,

EH (1) log Ai(t, h(t,€)) 1 B LBHRICH 5.

(@) 72 LBV EDD & 125t L Clog Ai(t, hlt, &) 5 B
ERMELNIE Dix B x D(0) &. XOEDOENZE S
D> (t,2) — (t,f(t,2)) € B x D(0) iz & Y WERICAH 3,
. —DIEHTIE, & %m OBONIZH2 & LTws,
(D)@ i =11 (Kizuka : Ann. Acad. Sei. Fenn. 20 (1995))
WKL, SEEERTHL A NIV T Rt EA
RSB TRD &N 5 (Suita : Arch. Rat. Mech. Anal.
46(1972)) T LIz B L THEBATHT S & & YW IANG = -
FIIBIT S 2 FOZEZAREA W Sh 5,




16 AR T Fu Tk c >
B W B amesetier

| ==& o BRATHEE 2 A ey Hase s
AMEFE 9 IR SG BEFS 13 BR L 990 Lo 2 g
bo 29 2 LEMREG <Pl TR A AL 00T
et bk v r 9 MAaAAE N 9 R A4 R B
)}'Ld‘—.&!:f)fz%f')lj‘z“’ {9;97--‘7%, S

k3o ls Tk &3 - b ThH2 ),

AN 1 R R0 PR 9 AR ¢ x L b Ry
o 75 7 L R F o = 4503 9 HER €A
b A Bl D







17 BH4DIAUNS P Y- EOHEREED

IERMEIC LD FHICDINT

A+t H=E BHMERKE - G

XZEBBg>2)0aAVNRI b V-IIVE. Aut(X)E X LD
RIERIBEGEEDESE. G C Aut(X) & Aut(X) DEIEET
b, COEEH(X,G) ICHUTROREMBFREEETS 220
# (X1,Gh),(X2,Gy) B8 (18) RMETH D LIIAELZFEDOREE
&h: X, - X, BLUREE® ., : G, - G, BSHEELT

Xi X
ol L o) Yo € Gy

JX—I i) X 2

MRRYIDIEEND, RBETE g =4 DIBESOMBERNEICEL S
SEICTDOVWTHRET S,

FER

EE XZEZBE4OIVNRI M U—TUVE. Aut(X) % X £OXR
FRIEG2EDEDHE. G C Aut(X) Z Aut(X) DEIEE T 5.
CDEEHM (X,G) 75 BOMBREICKLSRIEHRICHTEIND.

WEEEEDE MRz

BEZONH (X, @) ISHLT X ZFuchs B K 2RAVTX = Uy
ERDL. GORDUNDHEEIFE K DR TERINWEET
ETB, EELURLEEFER. CDEEFe T ICHUTRR

v =

J




—

ZARICTS G DIy DBEED. COMRBIZTHS @ NDLHH#E
REE/KTHY 20D K 12 torsion free Thd. COERBEGE
o BT3B,

HL (X1,Gy) & (X2, G,) Z)"fﬂ*ﬁﬁﬁfi‘fﬂiﬁé’&ﬁjﬁ*ﬁgﬁ
h:Xy— X, DU NOFE LS (TAZEEDEEER)L: U - U
<

v Ay
o1l i 1 og (V01€P1,02€F2)
v Ly

ERICTOODHEETS, 2L To — hoh-1 [t [ &r, oMoFR
E&%%ié\:h%0&§<°:®&5EﬁﬂE@%ﬁééﬁD
EI{EE& b 5 induce Sh=RBEE &, CDEERRR

n = G

6| e

r, % @,

WA EILD, =1L e, 02 RENEN (X,,G)), (Xs, G) SESD
SEHERBESRTSH 3,

iE!C:@Eﬂﬁ%ﬂﬁl:?éﬂ%éﬁjﬁ*ﬁgfﬁmé induce &,
ERREEKIBLUVRRES, - G, — Gy BEETNIHIET S 2
El0} ;| (X1,G1), (Xo, Go) IIRIIERNE L 123, CDIBZE o) & o, 18
NAERMETH B &R,

BEDHBAIR: T — ¢ ZLREOBROMERETHET S =
ciCLYBSh 3B, '

L&k

[1] S.A.Broughton, Classifying finite group actions on surfaces of
w genus, J. Pure Applied Algebra69(1990) pp.233-270.

[2] I.Kuribayashi, Classification of automorphism groups of com-
pact Riemann surfaces of genus two, preprint, Tsukuba,(1986) .
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DIVERGENCE OF PROJECTIVE STRUCTURES
AND LENGTHS OF MEASURED LAMINATIONS

HaruMI TANIGAWA

Given a complex structure, we investigate diverging sequences of projective
structures (or projective connections) on the fixed complex structure in terms of
Thurston’s parametrization. In particular, we will give a geometric proof of the the-
orem originally proved by Kapovich which claims that the sequence of monodromies
diverges when a sequence of projective structures on a fixed complex structure di-
verges. In course of arguments, we extend the concept of realization of laminations
for PSL(2, C)-representations of surface groups.

Let P, be the space of projective structures on ¥4. Then P, has a natural
structure as a fiber space over Teichmiiller space T,. Let m : P, — Ty be the
natural projection. Let mon : P; — Hompe(Eg, PSL(2,C))/PSL(2,C) be the
mapping which sends each projective structure to its monodromy representation.
Then we have the following;

Theorem [T2]. Let K be any compact subset of Ty. Then mon|r~(K) : 7Y (K) —
Hom,,. (24, PSL(2,C))/ PSL(2, C) is proper.

REFERENCES

H] D. Hejhal, Monodromy groups and linearly polymorphic functions, Acta math. 135 (1975),
1-55.

[Ka] M. Kapovich, On monodromy of complex projective structures, Invent. math. 119 (1995),
243-265.

[T1] H. Tanigawa, Grafting, harmonic maps and hyperbolic surfaces, (to appear in J. Diff.
Geom.).

[T2] H. Tanigawa, Divergence of projectwe structures and lengths of measured laminations,
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A LOWER ESTIMATE OF HYPERBOLIC METRIC BY
GREEN’S FUNCTION

B BEE FEOKE - B

RERHE ) —~ HE L Tpp = pr(2)|dz| % BiF—4 ORHEE (Poincaré 5
B) L1 2. RMEERUZRADHFHE SN2 N OFMILEL DIEI B
TEERATY 7250, LoD L ) T 6 DFHED A8 L2 LH%
WEIIZEbN D, HI2 1 RAEREFEC ORI EROB E126-(2) = dist(z, OR)
(ZZiZdist iXEuclid st EIC X 2B % R Y) & L7 & & Schwarz-Pick D#E L h

1
<
pR(z)- R(Z)
DRI Y LD Z E DA B AT, WEEORERIT IR D LB,
pr(2) > const./ép(z) Y L2172 DLBEF 3 EMIIOR H—HTLETHH T
ETHD 20 HEVIE, RICTOL ) LEFEIBONLELTH, NiiERED
ThLOFMODICREZON 28 4EEHSWE path2E XL TEEDT
REWRDLLEVHLI2HOTH»OOFMIIEE (F/1320FE) OT 55 O
EDL—ERLEELV (L2 5 DM 2 IE5E L % path £ — 28> TR IIT
+5TH2,)

FITHOLILLFER TV, HAVIIFE LR TWERAAREBICLE > TS
NODBEETHLEMT A LEEL T, CORETREMEAMERD 5V
Green BB Z AV 5,

IThEREDIEMEMBRMERL TS5, > TREO;THb,) THE
Dh := dh + i *dh = 2h,d2> 13 R EDIEfI# 5 (holomorphic 1-form) T& h D
F¥E3HE | Dh| = 2|h,||dz| ZILEDEIE L 25, Z T2 1-form w = adr + bdy 23
LT = ~bdz + ady TH b, "[LED” LE27DIEDF ) DhOESUAT
1318 572 Riemann §t & TH % A° Dh DEH T |Dh| H0i2%>TLE I DT,
CORIZBVYTRELTLEI SO TH S, LAL, BFEICE2EH L 2 ES
THETRELIRZVEBEORERLOTENILFEINIEZL DL BTV,

% 9 Schwarz-Pick O OBSIZ0 05 & ) I{ROFFEMAH b L2,
Theorem 1.

1DH _
oh = PR-

LA LI DS Green BEUIT L TIRERBHATE 2\, #2TRDLH 2E
BOr 7 A GAL TERZBRD, EHREH g: R — (0, +oo] WLEDFMEK
BTHHLIIBHac RIHLTEDRDEET g2 (ARME) RBUNTH 25,
ILRDAIEM 2 1DPHFRELT2=2(p) X allB}D ROFHTEET 2(a) =0
2Hb5DETHEE gtclog|z| WaDEBFTHRMTHLILETH, BEDLS
aZ gDBEITE, SHLIZECBVTERcHTICPHNSEIZF DL Green
BTHLERREZEIZT S, 2TOWH Green B TH 5 L & g1 Green HOLHE
OFMEKEFERT LI2T 5,




% 2 CILEDFMEK ﬁgL;TLT/jQO) #0DY—< UEtE
__ _ _IDg|
~ 9 2sinh(g)
¥EX Do RELNZDoIX REDERLFAETHY) DgoF N dgDEARY
c> 125 gDRBIIBVTOELYHEIZOELLDIIFNLDTIZRE, BAS
Green HINBHIZNHII BV ToldELDPTHA I EIZEELTH L, EEPS
62 7% & 912 RO Green B #UZ Green BIDLEDFHMEH TH 5,

Theorem 2. g & R EDEHDRMEBE TS5 EZRFKIILD, 0, < pr.

Proof. o® Gauss 1FEA(log o) /o2 l3ocDFER RV TIRESEMIZ-4THE T &
DEEEEIZL D55, T Ahlfors DHE [1] 12L Do < ppTh b = LAt
Thh

Z ZTo, > |dg|/2sinh(g), 04 > | * dg|/2sinh(g) TH LD HLRDFEEES
Corollary 3. ¢ # R EDLEDRMEBE Upqc REFBEN2EET D, 2
D& ENHERHICOVWTRDFM %83,

1 coth
%m®>+b——ﬂq

~ 4 cothg(q) |
Corollary 4. yid RD Green ¥ g = G(-,a) DESIR g = cDBRRWE T 3,
ZDEE
s
[ el 2 s [ ol = te B

PRRYWILD, ZZiCw(y,a,R(c)) 3B R(c) = {p € R;g(p) > c} (BB ah
5RIyDRMAEET S,

FHE2PEDBRERVPIZDONT TH LD, HlZid g A Green B G(p,a) T
HEHHEIIDNT o =max{g(h);dg =0 at 0} & LIERRDERIHK Y LD,
Theorem 5. Green ¥ g(p) = G(p,a) R LED ¥ U TR R(cy) = {p €
R;G(p,a) > q} ICHEWTRDFFEHF KR Y LD,

|Dyg] _ e“sinh(g)
2e~@sinh(g — ¢;)  sinh(g — ¢p)

PR < g
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WEeFUL 9 199 TEBEEABTRAL

BE L, BEAL N ¥ SRTICHBR KE

A1z 180° T RBHOBIEW 5| TEdE E R T3
% 1] 308 0= 37 L Gadinn)

X

S
3 EQ R K2R N H58 0Q v By §

(%R 2] AR gLz LTS (rwdiun) . Q#L
3 EPCBE SR QEMPOC BRR
B TAEEE SRS
EE 23 BECRE L

kg NABR A Yo' 3 oy BB
IR | ARTE -0 BEMR. RE T 3.
o= o B = [ F Iy

w o
EEER) w=




[FR2| xdtv 8RS THETLP 10 L g
w=oep (£9)= 85 -G T#H3
GEOR) wr = coopy + L ampL 6
S(Wa g+ L amg)Y (0 )"
= o (£9) ) 3

4

%uw;
|y

)

W= (o NS+ L AlndtwIL (&)
— 0t Ly . .,
= (Coa*;ttw“ A,/umzl) P 3 ﬁ/%jzj-@,g@

= (o0 + ;LXI)”“; o (2) A A

w=-exp(d Yy = TS
(73] MEERMATER Pe oty v 24 v g
Gred) ZWMALMFA R §0 = LTL E=Roe)F x
b S(W0Te + 4 aon YRL) = L6 G
SRt gl v i (1)
=R wefRE X2V oRF 2R mm my
W=Yuxp (CS+ )= ya™rt w2 7oz,
(B BEFLRa AP AT LB @ P o g5
W™= oxp (S X exp (R L) = gpp (sBrtd) W)
REBL R BRI 2 vomp Bl

W= xp (S+tL) = /:S“_I (12)




21 On generalized holomorphies for func-
tions with several variables in the

hypercomplex n-tuple spaces.

Hiroyoshi SASAYAMA SASAYAMA INSTITUTE

B Wi R

1985% .4 Dr.A.E.Taylor complex couple space
E(C) % Quaternionic quadruple space E( 2 R) 1&1&L

Fréchet ,GAteaux-— (jgfiy R.Fueter 3y £(L) EAN M £ Hoor,
(cf.PE®.XyPH. MAT.,1987,n0.11,115 224,225) X =
nRL kT RAHS £ Hypercomplex n-tuple space E@G)~
3k L ALibenk CLR.BITY ¢ ’5 Wt e &%) 'supra—'Fréchet
TOH v w 4Fitkiru 5 251 & «Freo(cf . PEPJKyPH.MAT., 1989,
no.7,7B 232).%9% non-associative algebra » %% =t
Wk o, R 1989 iRIGHIR ECER)Q%“ﬂ-hyperholomor—
phies a3k cha X {5 F.Ringleby jhpprae E(C) writ-iiL
. (cf.Invited Lectures delivered at the VII-th
International Colloquium on Differential Equa-
tions,Aug.,1996,Plovdiv,Bulgaria,Vol.I(Academic
Publications,Edited E.Minchev,pp.137-145)

4 @ 3 Hypercomplex n- tuple spaces: gnéfﬁauib%i
§ LEq. wniiyd Supra-F @uhee tHdkens R. FUEter*%é

E&ﬂﬂ-&hEKAR)laﬂﬁ hyperholomorphyﬁ’ﬂit »5

F()Q)E F(XI’Oo'yxm)E Zl=1 Ui(()]ii ...,(I)I(II)I)el itg:é
*Fl\§P DC E(@)m ) Banach’fm B'hk associate Th,

AL L AL & supra—F TWAAIE 13- b9 a3 AR
g k3%:Sn' non-associative 9y vq F-th

- . (Iﬁ)
F(GAY =T du (4D (‘m)«M o )=




|

m
q{, Z‘Z 3(@ h (%/M )e, =‘£‘ )((F(x aX,)

Al ﬁ 3 -
P EG) supa Yy 8 BA 0 Fad left (i) TaH 9 95 % & BEX, 279 T Supra -

FsTaxs < n
Iw ue = 2 X% oy Cathim)
X o JK
J R=| X
A m
R
Qv \3:0 (L',kfhu.“)
as| d-‘:\ JRL '1‘
vhRL RS, e Q3 Z( %, KMV() Gihhzhen) 33,

P
3 SN LEYY Fackd Kae (i R 5/&3&&1 T A(R) o F-JarA 83 ,"

aoo F-Iwbne: .mu% 3 AEBU 49 L W09 -R Frochet o @ap 5T 9 93
i3 YLEAD,

R, Fuetery Bt og( 3 yag 1
ay

s Zn%‘\, F (X, %,/ 5)=0
o b Lgr vty L adgbe, §Ron o KURI 35 4 B 13S0
Fyuagu. blaut @3 2)6(1373" (;\ vEn Fep) A X\ ~L8) T A IS
R.Futhera 210X plz) o 41,35 5 vhny By 1) 13E ©53.
B EE Q) B b0 % ) % rris hy per \ng:<nfk/ 3 -fiBnry

2?_ = @ @& W (5) S0 (ras

Q= Pﬁf(kh.,}m;g“‘[ ty§ rivd ) = 21,2,3)
hen Ehenda’cat Fut, zagm g W ¢ Scimy PR fn ez T}
KYPeTl\c‘cnufP‘\xL b ht’qﬁa klP“"“-"vMp&c' R T

R R e . e




22 On the global existence of holomorphic solutions of some differential
equations on a Stein domain of C**! and its application

R FER

ERIL1968 FIZ 2= f L 5oy (ERIBHT 3 —TF
z5) ik, BEERE Stem R TH . Runge fIHIZEWVTH —ARIZIEK
W E b TN LR Lz, $8RIURIZ 1972 12 C*0 Stein flEkIC
BT, EEOIEAIRE floxt L, KIEMAEFEET 004 +5&8%
5Zf, 22 TEHEDHFERXEZSOD L—BARFRA H =

g... (1) %2Ex25, BX28L C(zy,...,Tep1) D Stein fEIK X T,
J1y-- s fu,g R X TIERIZ2BEABIK. v 2 RMBEBE LT 2,

T&1 D ={) =, -v) € Chy = flpl,p € X,f =
(fi,..» fa)} & L. triple (X, f,D) B&M () 2HTLiE Ve D
WXLy f Y y) I X O 1 RITD analytic subset THDZ & &2V,

ETE2 [ y) DBEXIRLS & fD prime set & FES,

F# 3 prime set Sp 2% regular £1% S, — Sy £ 72D V{S,} D&
BEANS, PALVEDEE RV,

x4 BEEATH (2L )U)rankZ’PVpEX WXL n THY, fOIE
B D prime set 23 regular ThaHrEEX (X, f,D) E&HEQ) 2HTE
AR

TES (X, f,D)BEME () #H7=T L&, fO primeset E—R &
ROESIMHEEVNZLOEV ET5 & Vidk D EOARS5IE Riemann
S EXDZENTES,

FE1 (1) MEED ¢ 10K LKMARE oD it R,
KD (a),(b),(c) EAIZTZ &,

(a) (X, f,D) x5 (8) % #7=¥,

(b) f DAEED prime set |FHEER,

(c) V IZStein ZHR1E,




EESE fi,... f. % Clzr, .. 2nyy) DLER L L. V(y) 25t L
(a%%) D rank I n 2 f1(y) id BER 2 BER 1 RJT analytic subset

ThHDEE fIERM () 2 B3 & D

EHE2  (f) IS (1) 22 L. P, yn) o #£0 2 BES
DEBBLES D, §5 & guatatl _ yip  py o) TR
BuZbb yi=f,.. . o= farsYni1 = wiE C**1 @ auto. Th 3,

(f) D&M (v) 2H72L., w TEREHL T L x, gy = Ji e =
JrsYns1 = u 5 C**1 D auto. THDIDDUAZMIT, u 2 (2) o

type DI HEAE BFt 7 & T 5.

I X % C**! @ SteinfE & L. (1) 28 Vg ioxt L KIAR % 3, >
5. XXV X C ObBHEEE bihol 2
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Suzuki.H, Sci.Rep. Tokyo Kyoiku Daigaku,Sect. A,11(1972),253-
258.
Wakabayashi.I, Proc. Japan Acad.,44(1968),820-822




23 #% LIE BOHRLSESFAM EXHAUSTION Bt Z0iH

JE\ ] 2 B NN K2 FRT LR
& KE N RZFHBHEET LR
ROERR BEARKERERICHEZER

Stein B C* D HKR R E% EHFF] exhaustion B

1
p(2) =2* + =5
||

i C* DRIV MEGE K = {a€Cslal = 1} IZDWTARET
Hbho 2FN, FEED 2€C* & a,be K IZXL T,

pla z b) = p(z).
[EI#% I Stein B GL(n,C) LD B %ML EH T exhaustion B

1

&(z) := trace(z z*) + det(z =)

i GL(n,C) DBKI VN7 MBHGBETH % unitary B U(n) K2V T,
AETHAI, 2F0), BED 2z € GL(n,C) & u,v e U(n) IZxFL T,

O(u z v) = P(z).

— i DHEFE Lie EHIZDOWTH, BRIV MESEHIIODOWTARER
% B RF exhaustion FAHDEED S, HEK Lie B L TROBL K
E2xF5h,

Theorem 1. #3% Lie #iX. BIlZEr — 95 —Th b,
Theorem 1 i, HEKOIOBERK L Y52 6 n/-HEIHT 5

RETH D,
Theorem 2. 8% Lie H# LIZIEOEHRERIEHNIE, FOEHEIXF LT, -
BEHEMLEE DO,

Typeset by AMS-TEX







28 CREBAR o F BIRE ML
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Rk A R prseliE

C R @i ERUKIEBRR 1= - WU 5 X F M, Mt
BE e ALC™8o BBYER T HoR S toBELY
L. F@-fa) i M-f1t. Rt T s7 R
Bk b.
REL (3] Ft B2 &E oMo CH CRYHET. 51
Lft o 813 Bloom- Graham o Bk AR T 4.
tLFdR&TY —ﬁf%«i)&eﬁw. Futoko
e ERIRTRT 2
. Oﬁiﬂoﬁﬁ'miﬁ%n- R0 rh todabd.
O FrRECHELLERA L5
OMiRE irduL ol X e i CMoF #RR
Ky PHEME EHIT. FRtod ot cEM
BHET25, [2]
An =14 (M, FcC) oHS
LNt b o], (M EordRETA B0

gt L 6T, F ool o E MG R A




M M, FMcCogs.
M. RoRECoRe Nt WL, Fryse. %,
W BRBUHA . [1T. v FmRE A, 8
BoMBe btV e, FA  h-BARSBME
B U PIETH 5 b ) ZBA 1t rnld,
L4030, cql. DO g BdokELN, T
w b,
EEA VL6 1), () oBAC 1. Chong—Kyu Han &
EYh Yk oldA (camp/efe S)sf'em) =0 TR p
COER x p EIR5R 45 h b .

FELK
(T A. Hayashmots - Onthe clissiProgbion hesrom Sor CR
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2] : O the mmylef'e Q)SM\@P fnife order
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(3] ! 0n Hhe relatns botween the holomayghic
Qx’renchhht/ theovems and the Prteness properties.
prefh‘n]‘.




25 HFET 7 1« OBATROEMICE S 5 A BETEEMICONT

KA EH (RELERFERF BT LR )

peCrEDIIAN, 2E0, ZELAMTH- T,
(1) p(2) 2 0, log(1 + |2[*) = O(p(2))
(2) |z=2|<1=p(z') < Ci1p(2) + Cy &2 5 &) HEEHK C,,Cy
HEEFET B
rimTRERETS. X% C”L@ﬁgﬁﬂﬁiﬁﬁ}%’“t L, AX) & X Lo
WRBOLTRET AL &,

|f(2)] < Aexp(Bp(z)) (¥z € X)

ZWMICTIEER A BYHFETSH L)% AX) OBFEE A (X) £T5.
K12, Ap(CM) & A, LK.

HRER px : A(C™) = A(X) ® px(f) = flx 12 & V)E%'ﬂ'% &, pxid
S5 %D, B DI px(4p) C Ap(X) TH B2, px(4p) = (X) Nk
&, Thbb, FED A,(X) W@E@ﬁ# A, R BRC & of?ﬁfﬁf &5tk
&, X% AT 2HRESHETH S EO3 ).

Berenstein & Li (1] &, XD BERSARE (T2b b, HRL2 S CTHOHE
HMEF) DEE, RD LD % A BHETEEEICOWTORERERL.

. BEBEHRE X = {Glren T A CET A HHESBETH B -00
B+0&HE, mBOEBE f,...,fn€ A, (m>n) L EERKe, C O
LT

(1) X C{zeC: i) = = fulz) = 0}
(2) EEDkeN ve S 1 ={ueC:|u=1} LT

D 1Dufi (k)| = e exp(—Cp(Ch))

j=1




PRIALT DI ETHD, 2771,

_of of
Duf—a—h'ul+' +azn

.un

&, fOuBENIB o2 5B T 5.

X, & C*HDFERTTk, (1< ky < n) DERT 74 VBFZME L, v £ o/
25, X,NX, =0 ¢T3 CrrORRES (T,9) = 2191 + - + Zn Ty
TEHTS. vENIKHLN, ={veC": (vz—y) =0 (Vz,y € X,)}
EBLL, C'D b, RS EMIC2 3. S, =N, NS 18, T4
& LOEBLIBEALRUFEICL Y, XHPHEET 7 1V BHEROE]
DEE, RDE % ABETEREICOVTOREL BT

EE. X =, n X P LB LTHENTS 2 720 OUE+H 541,
mBOXRE f1,..., fm € Ap (m > sup,cn k) L EEHe, CHEELT

(1) XC{z€C: fi(z) =+ = fm(z) = 0}
(2) EBDveN, ¢eX,,ue s, 2L

Zm: |Dwfi(¢)] > e exp(—Cp(())

j=1

PHITHIETH.

CDFEBIZLY, XPHERT 7 4 v BSZEOEHO & &, Berenstein &
Taylor [2] IZ& o TR SNRBRMBEOEEHLZRY 5 L2 2 L2T
&5, »

R p,gEp<qlRBYIf I NEKET L. DL &, BET 710845
ZHEOEM X A, 1B L THEITH 2 % 512, AL THHEEIYT
»5.
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(1] C. A. Berenstein and B. Q. Li, Interpolating Varieties for Weighted Spaces of
Entire Functions in C™, Publicacions Matematiques (1994), 157-173.

[2] C. A. Berenstein and B. A. Taylor, On the Geometry of Interpolating Varieties,
Seminaire Lelong-Skoda (1980/1981), Lecture Notes in Math., 919, pp. 1-25,
Springer, Berlin.
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R BRMEBORLIT T UIZET 2 WiER

A L (RERFRER S RPN EHEN)

SEHERBER, B 0-/ A~ MBSV CTREARSETH 5~ P Vi
PNTH, BREITIHEICE OFRRREN TS, KRBT, BICBERAICH
RENZELORRBB/ON TV EBENEIRO AN 7= U OB OFR 3 B A1
BBRL, TORTRERYDBERREEZRRSE. R2OFIHAOTTC, 55 —EEOK
BBAM O N EE L 2525, ZOBBOMRIZTNEKL THREES, £< OBEH
RFROPIBENDbOTHS. BB b Z OB+ 3 ERIcoVTY,
Bz 5.

1 E#. Q% C" AOEKLT5. Q Lo [-ERRKLEORES BQ) LE< &
&, B(Q) 12 LY(Q) OWIEARA VEMERBZ LIRE<HMBRATVS., _LTvL K
ET B i, [(Q) 25 B() ~OERKREFTHY, KO > RIS LE->THRT
T LRTEB.

Bf(z) = /Q K(z,w)f(w)dV(w) for f € L¥(Q).

L, dV iz Q EOAR—ZHETHS. OB K : OxQ S C % Q oA rey
BLEPES. ZOMBETIE, ML U BB LT ARESICHIE L Z0ERCON
RECRKEZRED. BT K(z) = K(z,2) &% 5.

2.H%@EE.wavV&u,ﬁw%wﬁﬂmﬁﬁéﬁﬁﬁm,ﬁﬁGKQi&U
L1EM§ﬁK¥76E§tﬁﬁﬁ§<ﬁinrwé:&ﬁﬂ%hf%b,ﬁEiTu##
RELOFRFRENTVS. BRLBMETEERBETHBR: {2 € CL T, |42 < 1}
DRV BRI BBCHATE, K(2)=n!/m(1 - izl B, kS
m,wavyﬁﬁﬁut%?ﬁﬁ?%nﬁ,%@%ﬁﬁ@ﬁ%%&é:&ﬁﬁ%f&é
5. BRI DI SICHALERTERDIREIT, WANSRRENLBEE CHRIEA <
fiphTE T s ([1),(8][31],[11],124], [5],(12],[25],[20],[21], [32),[2],etc.). LasL, ZDR
DBIEHERICRONETRICBETIb0THY, —BROFERICBLTEORLN S £ < 1
CEIRESTVREDhRWY. #oT, NIV BOREREORBRFEMBDICIE, L
5&%ﬁﬂ%ﬁ5:aﬁh§?&é.ﬁEi?@W%%%bt&%,%wﬁﬂkﬁféﬂ
RE, ERSOBRPLRESROZSOEBETHFZ LR TE 3. Bz, REXS
EOTAVT < U BEORREDOR S 2 KERICHMET 5. 12, TOBRIBERICD)
nil, BT 250BEER > THNT, TORMAMEERODELOEOBEELEL S, &=
K,Mﬁﬁﬁ%ﬁof%@%ﬁﬁ@%%%émib,é%m%wﬁﬁwﬁﬁ%%ib%m
EREE2 2. BEETONNS v U BEORBHEOHRIL, SEKBEERICH\CEER
ﬁﬁ@&5x?béﬁﬂﬁﬁmﬁbfﬁbmﬁbnfwéﬁ,%@¢?%ﬁ&&ﬁﬁk
BILTHL, HEMIBELVWHRRZENATVS, UTF, BENMURICET 3HRLES Lr
% ZOMBEROBMNTHIRENERCETIREE CRITbA TV AHRIco N\ TE %
TouN,

DN




(i) MIELBRICBT 8%, QCC" 2 WMLIRER PGB RRBENER LT3,
Hormander [30] i, Q@ o~ 2~ BIcBILT, K(2)d(z)" oSERER nl/m"x L EFT
ﬂﬁu%t<&6:k%%bt.tﬁb,d@ﬂiz#&ﬁﬁi?@a~&va%%&
T5. WOHRR, )-FERUCHETS [HEREAVEbOTHS. 61z, Diederich
[13],[14] 1%, K(z) 0Z_E: COMS B L TEET3REE B2, b 0BEREICHE
TOHRIHFBCHE LSO TH B, 19744 C. Fefferman [19] iz & v & & 7 WiE
BB, ~N 7 BORREONRICRENRESE LS Lk, HiZo OB 2R
#f-> T, Poincaré OFRH LB L SN TWERENBEROBER LB ICHET AES
HENICBR LIEDITTH I8, BOHBRANV T~ BO%REICET 3HEOES4
%,&bf%%h%méﬁébwktot.Qw&wﬁvyﬁK@)m

K(z) = 2 4 pl2) g (o) (1)
ERTIERTED. 2L, re C°Q) ER Q 0EHBBPETHS (Thbb, Q=
{r>0}, |dr| >00n890). &bic, BI%K o, ¥ 1E, BRETRDTHELICHBEN, &
KBLTREATAZILNTES. LORRE»D, BRENERONL Y BOKRM,
AROCEBEBEE r CXoT—FEHIRENATVWBZ L atbh s, Fefferman OB
1%, Kohn 512k 30-/ 4 < MBI T 5 RE EME LR b, HOMHEICITHER
MBS FRARCENIWERTN R RERMATCERR 5N 5. 0% Boutet de
Monvel & Sjostrand [6] iz & Y, EREMEE L 2HBEE/HS7— Y =HWOSEAREA L
T, RRZBHEBIGOLNBZZ EBNFTINTE.

(i) BROARUVFRICETEHE. 25T, FHRORELBEMELTRY B 7
L, BEOANVTv U EOKREICETIFRIL BLOLOIRES SAHILOD
BEMOBEICHRTELREREEHZ VLD, BRIZBITA LY R DRI,
NI BEORREEEECL, TORNTEKRECEERZbOIC LTS, Bald, &
BICBEIC A BREY (of finite type) &5 &M MIT TERTS. ZOHBRELE VW HIHE
i, 0-7 4~ R B TH MR (subelliptic estimate):

ll#llle < CUIGIE + 115"¢l1* +11¢l1*) (e > 0), (2)

EWMICTIEHDDOLETIRETH Y, SEIROBTEN R EMAFiE, Kohn 2 D’Angelo
KLY 2aEhk. BEETCBARITDRATVWAIHRN, BRICHIT3HRMEORS DR
FRICLDHETH B ([27],[46],[18],[7),[41], [28],(15],(29],[16],[42],[9], [47],123],[43]). iz
2RFTEDOF/ED Catlin [T KLV BONEKRORMITIFELR DO THS. O3 A REER
ab,ﬁ%ﬁﬁL®5472m®ﬁ&?6.:oa%,ﬂw&wyvy&wz%uméa
BT, PE

= [C(z)]
< 7
( 2+r O <o Gy

2o, EFL, rix 0 @E&Bﬂﬁ'@, C e C°°( ) RV A BRCBRT IR TH
5. EEFBREME LTI, Herbort [20] %7 it Cho [9] 10 X ¥ L BT 0 bR — o



DPEIT DT, McNeal [41] i & Y decoupled & FEIEH B EBOBAITHOWT, L8l
T BRI E b TV 5. Bl Boas, Straube, Yu [3] i%, h-extendible &5 27 5 2D AR
RGBT TR L V B LWERMEICBE T3 R 2B/ T 5. Z D h-extendible &
FEIENE 2 TR, Yu 49 KXV EBESRZLDOTH B, £< @AM Diederich &
Herbort [16] 1%, ZD 27 5 ZADFERIZOWTOEBEELRFRET-oTEY, bk 202 S
A % semi-regular EFEA TS, D27 T Ri%, BB OFBRUERIPSHLLOT
HHZLEEELTRL. C! ROARBBIROBER A 2° 2% h-extendible Th 3 & i,
2 OEBCBOTHEREY, X FRARET I @Y L NER R RELBRIZL D,

Imzo > P(z1,...,2a) + O(Q_ |2;]"™%%) + O((Rezo)?) (e € (0,1)) (3)
1=1
TEBINDIBFHROFRDEEO—BIZEENDZI L X2 V). 7L, PRII3EOF
KEEZFD, FRAD (Catlin OFKTO) BEF A 75 (1,2my,...,2m,) LR35 %
FHEATHD. B CHIBRIEELOTRMATS. FADEL T B) kv EHSHh
BEBONN T < % K(2) DWW TEAFARRY 2o,

im | K(2)-d(2)" 57 ™ = Ko(i,0,....,0). (4)
T Kotk RRDEL Tlmzy > P(zy,...,2,) CEBINZFEROSALT UL L,
I ZRREBRRETIRAOESF AP OAEL bOEETE. LORREDID, Ko(1,0,...,0)
DHEINIBEITIE, TOEBRENERIREDIZ Lichsd. EBIT, [3] Tkt
OBV REIRICE L THEZIT-oTRY, TOoRRTR W TERIEICERO REEH
R &N 3. ¥, Diederich & Herbort [16] %, (4) I >WTRIEERA 2 52TV 5.
UEIZBRRTELHFRIIFELNLOTHDI, #HTEKE (1) DX 52BN bDOTIERL,
HEMOERL2FEZEAHMT I LIEECHS. BEEX T, BEMNERCETINAEHR
BT RN RVDT Tk va ([26],22]), BoORKRICBITIZIEEND, HEMED
BRTFEMDIEEIELNISICEDNRS. FEE T, SRIC2%RkT, EBREVWI SRR
T, FEORAVT = UVBEOWTHI3BOWERBEEXS. FORIUNELRETA
FTIZiE, BERLMOBEOHREOMERBMIKBREATVS,

3. 2RAFABEBREBORNITI U EOIHERM. ZofiTcix, 33 2dH5 2KRE
ARBERBIRONN T < VEOBHEREICBETIRREBAT 5.
ROEREFOBEK f € C°(R) 2825, fiX, Bicf" >0 %x%L, 00iEL
T f(z) = 2™g(z) (m = 2,3,...) LRTZENRTEB. LKL, g ik g0) >0 »o
zg'(z) <0 BHET. QU i, wyi={(z,y) e REy > f(z)} #EELT38RERTH
5. T2bb,
Qf = R? + iwf.

BR2E®R 7:C* = R? %, 7(21,22) = (Imz,Imz,) TEETS. 20 € 00, 2n(20) =
(0,0) 2HZ L&, ° XBB/WMTHOFA47 2m 0ATHY, 71((0,0)) LSt T, 2°




DELS DRIZBIENTHD. BEACR? 2A={(1,0;0<7<1, o> 0} cE®EL,
%ﬁa:@——)l— %

o { ™= x(1- f(@)/y)

e=1y,

TE#HETS. ZZTHE xecC([0,1)) i1, kKEHETHOLTS. [0,1] £ X' (v) >1/2
THY, 0Su<1/30eE x(u)=u, Fx1-1/3"<u<lprEy(u)=1-(1—u)m
£723. oomix, Qb A~DERLRZZ LIERLTRL. 0 ik wn{z >0} (£
wiN{z <0}) 26 A ~ORBEREFIEEIT. 012X 5 w; OEROIISIL, KOL S
w23, o((0wr)\ {(0,0)}) = {(0,0);0 >0}, &Iz o7 ({(7,0);0 < 7 < 1}) = {(0,0)}.
ZOERIL, o BERRAIKBNWT 0wy 2 (D) Fu— 7y ZFPLTWVWBRILERLTWVS.

ROERIL, BRo B, QO ORI U BORBRELERT 50, BATHS =
LEFLTVS.

EE. ERQ oV 1, L OEBTROI SRS RS:

1

®(r, om = 1
K(z) = 228 4 a(r, ohloge 5
ZIT, @eC((0,1] x [0,¢)) BRY ® € C=([0,1] x [0,¢)) (3 > 0) #ER Y L.

&6, O, HE{T> ) (@>0) DET, KELeT. EEOKARER 4

LT,

Ho

B(1,07) = 3 cu(7)om + Ryo(r, 07 )0 ¥ o7, (6)
p:O
G, ( )
_
eu(r) = T +hu(r) log 7. (7)

L, @u s € CP([0,1]) THY, @ 1x[0,1] LETHSB. EbiT, R, RFERX
|Ruo(7,07)] < Cpo[r = @m0 22704, 2L, C, REOERTHS.

EOERBDOERTDZLZAHERRB. (5),6),(7) 25, BEWHLAKKBNT, AT~
VERERNOCZER o CBALTHERBEN TR, SERER—THTH- R
MOBEERESRRD. B o OB%KEEZEZDL, TALIBETIEHEIL, *he
NHBEMMERUHEIEMEIC I VIEBIENELDOTHI MR TS, =B, Il
THBM (7) i3, Fefferman OWHERM (1) LA CHEES. SbiT, o cBl+ 3EME
FPROUMEDPLDZHOT, FRUTHF LV LD TH B3R, BHOERKICSEM BT
WHZEERITIE, TOoBE (1) ERALTHSE. T4 57— BROEE LTV REENDOSH
FLHBLT BRERLMOBERIC a2, X—BREOEELLTVS. BENEETOERICEL
Tik, 2HICTRRAEHARTME (2) KBTI 3ROEELEX I LHARCBLOLNS. 2
REDOEE, FA472m OARBER (m =10 L EHEMTALD) KBLTHE, ¢ 1%
RK12m L& ET B (2) BRYVIID. EXZ3FERMOBMEERB L L b x, S



MERFMICIS VT, RBEMERBEBLORNE c OEIZOZBND X, LEFEVR
RN VEOBERBICBVWTHLRONZDITTHS.

#&E. 1) Boas, Straube, Yu O#R (4) OBAD D, N OR_RL T U BIZONTKR
BB, K(z) 0%w o T kics i) 3 ERME,

(1) =o(1) =g(0) 7 (4m) D2 + 1/m) - [ $(v)d,

—00

sy = [ e

2%, EOERINUECHBECRS I LEIELEI THB. HR 4) b, EFALE
LT {Imz; > g(0)[Imz "} % & 5 & 5 A RBEERICHT SBRIEC SV TLRCES
BT LS. £k, BELMEBEAORSKL LT, B3FFIHBLARAVWE XER
7 CERELTHRES. B, SREI oo(r) £2Y, T2 0 IESITR L xRi#ET
5. ZTOZ LI NI UBORRMEIZH ZMD approach region REET R Z L &R
LTW3. £ORRIZIERBEECHABEKOEAEROBFRIZEN S approach region
FREETNE 2 ([40) 2BR), £ b OBEEIIBED L Z5bh 5 R0,

2) Te— T yTEVWSITAFTTIL, HHULRAECEBRTEOBECLEDL LS.
(32],(34] LBV THL, VEBRBBELAERTEFOEEO T u— - 7Ty F2T5oLic
IV, HI3BMOARBEVRONN T~ VBEOBREBEORTFRARICAR D Z LAREATY
5. B, RLiXZ OFH#t T decoupled 2BERTOERERICBE L CHLHITEBEZEZ -
LR L., FORBICBWT Catlin 0BEX A 7REBOTRKICEBR LTWS.

3) EOBERBIKICBLT, B/ B oV THRARLBRLB LI TV S ([33)).

4. BHADGRYyvF. MBS TRREEBOADCHELFHN L BEEL 2382 8HT 5.

(L MaE=.) 3575 XAOBRFEBORN T BiL, MOBRTREBI3- 0T
5T MBI TVS ([39],[44],[48],(25]). BRxix, FOBMOBRFREIHIVICHEA LT
5. BB f B limeie f(2)|z]717 >0 (6> 0) 2HET LE, QO OR_AT v U BIEKRD
EIERREIND:

(27r / / B dAC,lu //w ~36\=2um g g

(Il +FVEIR.) AENEIROBRE, Fefferman IMEBEFLEL L, 20T EERM
DFEPLWERBE VI TCRYHL TS, Re bEERNICIE, FEL2SF8CHHEER
ERDIZDITHDIR, TOETFNAOEKE LT = {Imz; > g(0)[Imz >} 5% 5.
TORVT2 D 22 BT BRI, SHTR_AER o 2ELTHBICERVK
RTZLNTE B,

(IIl. ®ATHE.) EBORGFEZHTHRE fi, /2 € C°R) oV T, WERADEL T
filz) = fa(z) CHBELRETS. ZoL%, 8RR Q,,0, O~AYvrExEneh
Ki, Ko 2358, Ki(2) - Ka(2) 3% 2° O/ & RIEBCRRATAICAR D, #oT, 2 IKh
TN < Y BEORREIIRFTHZERTEEIZIOT, BX3FKL TEIFFEFL
FRIZESTTRL.




Y= Vs :(?n
(((zm-\)v Cl(e -0

(IV.7a—-797) (I) CRREBHYBTE, EHho 2E-oTBETS. zo- L
&Y, EFAVEREOTRY, MIBROPICEEMLL LTHHENRUCANIAS T
21272, EBRICHEEEEZB37-DICHMEBRE LS.

(V. 5t3.) ¥HMOFRARICENL 3 AN REERTCAV LN AR EEL, S5
77 AR OWERME 3 Bl oTIT). (ZOERRRLAETHS. )

5. WHMM ¢ O, ~AY~vUBOBRE (3 8) KR %BRBIK ¢ ORI,
FRCHIWLRMEZBOILDLEL RS, BLIIR_L2WE, BRESR {Inz, >
(Imz]*"} (m = 2,3,...) ORA I < BEORBARBELUNOERL P SITHONT, ERE
CO-RTIRHDBEBTHTII RV L VI ERITHFRITBDN 3FES, Christ & Geller
(O] LV BRENTVS. HLOMEAT, RLEEREHERTOREN ¢ OFA
DHEETHD ([35],[36] bBR). HBRBEK ¢ X EOME DR RHFFRICHE LT
BL, TOEREER+SREBONLOTHS. BELOEBIL, [37),38] 28R LTEL
TERLT, ERRMREZEAFEXICLTRL. UTRENS ¢; 12, TRT m OREE
THIEDEEL L, ¢F = drp/dv* L3 5.

L ¢ k=7 Y —HoBMIFER: 60D - 2m) v =0 2% 7T

2BRBIED, ¢ RNy EABKEESTERERS: |agy|<7m DL &, ¢(iv) =
1o e . Jo(csb + m/(8m — 4))-{1+0(@m )} (9:= pIneT ). ¢ REPEKTHBZ
LEERTDHEL, diCBLTargv=nr (n€Z) TBVWTRF—2 ABBNREE T
WBZ ERbhB,

3.(200) BEADOWENFITKRICE Dicied. Pélya itk b ¢ OFAITTRClEhC
BBETERDROTEY, VETORROEEE {He;;0<a <a <.} 2T5
L&, j=cal™ +m/(4m—2)+0(1) asj — 0o BRY E.

4. (23 »b) MBBET ¢(z) = 1/ml(1/2m)[I2,(1 + 22/a?) BELNB.

5.34:5) ¢ FF—N - BYVYDr 52 (38 2BR) KBTI 5.

6. (1,4 225) ¢ BEWK ¢%) (k€ N) OF RTOBAIIBATH S,

7.(6 L AEOMEZ2B2) 25 e L zhe™*" (ke N) # R L2588 LA LA
SAMBEOBBKEEL TR, Thbt C LENITRBREET S Licky, [Y(R)
DEBOBEEIZ, 0/ VABLTERESRS. 6 L oREMEE, 77—V @ific
BWTHABRYV AT —OBBIZLVEAOND.

£® 56,7 \zoTik, Haseo Ki B & Young-One Kim K & o 3t RIBF% B8licksdbm
Th5.
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