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1 N-fractional calculus operator N* method to an
expanded Gauss type nonhomogeneous
ordinary differential equation (I)

Katsuyuki Nishimoto Descartes Press Co.
J.A. Guerra and M.S.de Guerra Universidad del
Zulia, Maracaibo
Venezuela
Abstract

In this article, expanded nonhomogeneous and homogeneous Gauss type ordinary differential

equations are discussed by N-fractional calculus operator N ¥ method.
o o
Theorem 1. Let p EP -{qz|0s|<p” |<m,pER} and fEH = {fIO “If,‘ J<oo,

HER }, then the nonhomogeneous expanded Gauss type equations
Lig,&;a,b,c,r]=@, (5* =)+ ¢, "(aL® +bE +¢)

2 2
+¢.(a Cz+3__t_g_‘LbC+,)-f (£ =0,1) (1)

4 4
have particular solutions of the form

. e-.c/z(((f _eacn)P ‘€ _l)ub.np-l .Cp-c-l)-l(é-_1)—(¢§b0c+p) .cc-p)

-(1+p)
=9, (Denote) 2)
and @ = [(2) which has q instead of p]= ¢" (3)
for b*l—atm (B=0),
@ = [(2) which has A instead of p]= " (4)
for b=1-axJdr-2ac (B=0),and
‘p‘[(Z)Whl'ChhaSp=()]-(pW, (5)
and @ =[(2) which has - (a +b - 1)instead of p]=¢", (6)
for r =ac/2,
p=A+B, g=A-B
where )
{ A=~@+b-1)/2, B=+y(@+b-1)*-4r+2ac /2 }

@, = d'e/dtt (k=0,1,2), ¢, ~@ =@(L), f = f(§)is a given function,and a,b,
c and r are given constants.

Theorem 2. Let ¢ €§°, then the homogeneous expanded Gauss type equations

Llg,&;a,b,c,r]=0 (€=0,1) (1)
have solutions of the forms
Q= Ke"'m((C —1)terbeere) 'C"")_(“” =", (Denote) 2)
@ = [(2) which has q instead of p |= ¢ 3)
for b=1-a+J4r -2ac (B=0),
@ =[(2) which has A instead of p]= @™ (4)



for b=l1-a +J4r —=2ac (B=0),

@ = [(2) which has A instead of p]= e (4)
for b=1-a++J4r -2ac (B=0),
and @ =[(2) which has p =0]=¢'™, (5)
@ = [(2) which has - (a +b ~1)instead of p]=¢"’ (6)

for r =ac/2,
where p,q,A and B are the ones shownby §1.(7),and a, b,c and r are gi -
ven constants.
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2 Operator N” method to the homogeneous

Gauss equation

Katsuyuki Nishimoto

Abstract

Descartes Press Co.

In this paper, solutions to the homogeneous Gauss equation are discussed by N-fractional

v
calculus operator N° method.

By our fractional calculus operator N” method we obtain the following solutions
which contain the N-fractional calculus.

Theorem1. Let ¢ Ep° = {(Pl 0@, |<0, VERY}, then the homogencous Gauss

equation

Llg,z;a,B,7 ]

g, (@ -)+e - {z(@+B+) -y} +@-aB=0

has solutions of the form

(Group I );

( Group I1');

( Group I11');

(z=0,1) 0)

BK(ZG -1 - l)a 1 =P (denote) (n

_K( B-r ., (Z 1)ra l)ﬁlsw(z)s
@ -I(((z_'l)y_ﬁ-l * Y)a 1 ® 9Py
@ "K((Z"l)r_a o r)ﬂ 1 =Py

¢ =K@ -1)7),_ =0y,
¢ =K (-0, =0,
¢ =Kz ((-1)" 2"),_ =0,
=Kz (@-1)"2""), | = o

¢ =Kz-1) (" (z-1)"")
9 =Kz-1"""(z" (z-1)*")
@ =K(z-1"*(z-1"z)

y-a-

r-8-1

y-a- l

(
9 =Kz-1 (- —ﬂ), g1 ™ Pazys

1= %o

= ¢(10) ’

(2)
(3)
(4)

(3)
(6)
(7)
(8)

(9)
10
amn

(12)

where @, = d'e/dz* (k=0,1,2), @ =9 =9(z),zEC, and K is an arbitrary
constant, a, B and y are given constants.






3 ON CERTAIN INTEGRAL OPERATORS
SH1GEYOSHI OWA (KinNk1 UNIVERSITY)

Let Ap be the class of functions of the form

f(z) = zP + ¥ akzk (p e N=1{1,2,3,...1)
k=p+1
which are analytic in the open unit disk |J.

For f(z) in Ap’ we define

u
— |

(
Io(f(Z)) = L

z

and

a+l z
13(£(2)) = —pp jo 212 (E(@)dt  (a > -1),

z

where n € N and Ig(f(z)) = Io(f(z)).
In the present talk, we introduce the
subclass Hp(A,B,u,A) of Ap consisting of

functions f(z) which satisfy

£(z) " £ (2) ()" L 1+Az
,P J oA pu-1

<1-x)[

Pz 1+Bz



THEOREM., If £(2) € HP(A.B,u,A) with » > 0,

then

Re(Iﬁ(f(Z))) > p (¥) > P, (1) (]z] = < 1),

where n e Ny = {0,1,2,...}, Ig(f(z)) = I,(£(2),

and
0 < p,(r)
o n Bk—lrk
= 1 + (B-A)pu(atl) ) =
k=1 (pu+k:) (k+a+l)
< 1.

The estimate is sharp.



Distortion Properties of Some Univalent

4 and Convex Functions Involving a
Generalized Fractional Derivative Operator

B ER R - 2
Pag & R - 2

Let A denote the class of functions of the form :
[e o]
flz)=2+ Zakzk
k=2
being analytic in the open unit disk /. Let S denote the class of all

functions in & which are univalent in /. A function f(z) belonging to S
is said to be convex in i if and only if

2f"(2)
Re (1 + ) >0 z e U).
) (et
We denote by K the subclass of S consisting of functions which are convex
inlU.
Wright's generalized hypergeometric function is defined by

(aivA )1 ; b P g “ln
»¥q [ T2l =3 S [I Tlai + Am) ¢ T T +B,-n)} =,
(th) 1,4 n=0 \i=1 i=1 n

where A; e Ry(: = 1,---,p) and B; € R, (i = 1,---,q) such that 1 +
Y Bi—3F A 20 (p,qeNy).

Theorem 1. Let f(z) € Kandlet 0L a <1, m € Ry, n € Ny,
B,m € R, and 1/m > max{f —n - 1,8/n+ 1,0 —n — 2}. Then for
0 < |z] < 1 we have

[Disal™£(2)| < M, 8,73 2])

0,z;m

n-m n (1-Fm’m) (1—ﬂ+n+m7m ’(1 1)
HzPm D g, 2|,

(——ﬁ n)m) (2 0‘+Tl+m;m),

where Do zim *BM is the generalized fractional derivative operator,

n—-1

M (o, B,m; |2]) = Z

L(1+ )T — )
i -B-nl2-a+n+ k)

lzlk—m(ﬁ+n+l)




the sum being nil for n =0 and n = 1. Moreover,

‘ (r)l-:crxr,zﬁ'nf( )’ < MM, B,m;12]) + lzln—m(ﬁ+n+1)

(1+2,4),1,1); (1-B+n+2,1)(,1);
{Z‘Ijl[ L _fB-nL) ||]*2‘I’1[ (2*0+Tl+;,rn;lzq}’

where * means the Hadamard product.

Theorem 2. Let f(z) € Sandlet 0L a < 1, m e Ry, n € Ny,
B,n € R, and 1/m > max{f# -7 —1,6/n+ 1,0 ~n —2}. Then for
0 < |z| < 1 we have

l n+a.ﬁ,nf( )1 < Nrrln(a’ﬂ’n;'zl)+Izln—m(ﬁ+n+1)

0,z;m
4¥3 ZIJ,
( o 1), a+n+m,m)»(w1)5
where
) oy B PA+EDA-Brn+E) | mpensn
Ny (a,ﬂ,ﬂ,|zl)—}; p(ﬁ_g_n)F(Z—a+n+,%) o

the sum being nil for n = 0 and n = 1. Moreover,

(DBl £(2)| < N B,m;[2]) + - mB4n+D)

0,z;m

(1+2,1),(1,1);
{2%[ (ﬁ—ﬁ—mL)Jﬂ
U—ﬂ+n+me(1D 1 1

,'@ (U ”O}

Q-a+n+2

(1] M.-P. Chen, H.M. Srivastava and C.-S. Yu, A note on a conjecture
involving fractional derivatives of convex functlons J. Fractional
Calculus 5(1994) , 81-85.

[2] N.E. Cho, S. Owa and H.M. Srivastava, Some remarks on a conjec-
tured upper bound for the fractional derivative of univalent func-
tions, Internat. J. Math. Statist. Sci. 2(1993), 117-126.

(3] L. de Branges, A proof of the Bieberbach conjecture, Acta Math.
154(1985), 137-152.

(4] S. Owa and H.M. Srivastava, A distortion theorem and a related
conjecture involving fractional derivatives of convex functions, Uni-
valent Functions, Fractional Calculus, and Their Applications, 219-
228, Halsted Press, New York et alibz, 1989.
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On the second fundamental theorem

for holomorphic curves, II

TODA Nobushige Nagoya Institute of
Technology

1. Let £:C - Pn(C) be a non-degenerate, transcendental
holomorphic curve, (f1,~--,fn+1) a reduced representa-
tion of f, N an integer satisfying N2n, X a subset of
Cn+1 in N-subgeneral position and

X(O):(a:(al,---,an+1)eX:a =0}.

n+l
#X(0)<N. The following theorem is well-known:
Theorem of Nochka. For any q(>2N-n+l1) elements aj

(j=1,---,q) of X,

q
(q-2N+n-1)T(r,f)< 3 Nn(r,aj,f)+S(r,f) (see [21]).
Jj=1
2. Let al,-~~,aq be any elements of X and X(0)n

{al.---aq}={a1,-~-,ap), where 2N-n+1<(q<«~. Let o be a

Nochka weight function for {aj:je{l,-~-,q}}. Put

P . 1
2 w{j)=d. Then, it is known that M\%aLULN'
j -LV“M&

=1 .
J %\)"' g(‘)‘ g

dsdeg({al,--~,ap}}(55)~ : /

For u(z)= max |f.(z)l, we put
l1<j<n J

2n . .
t(r,f)=%ifo {log u(rele)-log u(ele))de

and Q=1im sup t(r,f)/T(r,f).

r = o
Then, t(r,f)<T(r,£f)+0(1), N(r,a,f)<t(r,f)+0(1)
(a€X(0)) and 0x<Nx<1.

As an improvement of Theorem of Nochka, we gave

the following



q
Theorem A. 3 m(J)m(r,a ,f)<(s+1)T(r,f)=-N(r,1/w)
Jj=1 +(n-s)t(r,f)+S(r,£),

where W=W(f1.--'.fn+1)([3]).
The purpose of this talk is to give a refinement

of Theorem A. We use the same notation as in [1].

3. Theorem. 2 m(J)m(r,a ,£)<(1+d)T(r,f)-N(r,1/W)
J=1 f(n-d)t{r,£)+S(r,£).

Corollary. For any elements a1,~«~,aq of X

(2N—n+1(q(co)
q m-d
(i) _g w(j)an(aj,f)sl+d+(§;§§?__ (' >STL

(ii) 215 (aj,f)sZN-n+1Q-(N+1)(n-d)(1—9)/(n+1).
J

where d= 3 w(J). e
aJGX(O)

4., References
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6 FERHEAEEOD MartiniER

IEM 5L HEEX - H
#MI EH KFEIK

R% B Riemann [ RO m ¥ A REEE (1<m< o), 1% RN 5
RNDHE, R* (resp. R*)% R (resp. R)® Martin compact {t &3
%. R (resp. R) ® Martin 85 R* — R (resp. B* — R) %A (resp. A),
& 5 I minimal Martin ER %A, (resp. A;) TEYT. TDEX, 7D
R ~OBEIRTDELEL, (D) = ATH 3. Kpec ARHLT,
Ai(p) =M p) N A L.

HHE1L pcA-ADEE, A(p) = 0.

kp (resp. kz) % p (vesp. p)IZH&% b R (resp. K)_t® Martin #%
95, LKL, ROOIKBT 3HAICIIRORAMIRBEEDY, &,
(resp. k5)% R — B (resp. R— n~}(B)) O Martin#% &4 3. 7z,
BEADBEE#ATET I LIKT 3.

Ml 2 pe ADEE, 1 < #A(p) < m. EBIZ, Afp) =
(D1, Pn} EBCEE, EE B, e EELT

kp07r = 61’:,‘,;1 +"‘+Cn127’3n.

£p € AMiCHUT, ROEEREA MTM U {p} »p D minimal
MR8 & 725 (i.e. R — MA%p T minimally thin T#H3) b DD class
M, TERT. LI, HEM € Mt L, 7~ Y(M) D5 DB A
np(M)TET. CO&E, #A,(p) 3RO LS ICREIN 3.



FE 3. FEDp e AIILKHLT, #4,(p) = max n,(M).

MeM,

EROFHICIIROBFENAENIEDNS.

4. peA,ECRETD. CDEE, ENA(p) DE ST min-
imally thin CHE-HDLE+FRHEE, 7(E)Dp T minimally
thin TH3 &L THB.
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7 RrEER L ORI E
hFZB AHELEKRF

MM d&ELI—2 Y v REMRY (d 2 2) NORAKRTH 5 &id, MH
RENOEREBTH-T, BIcM = MUIMMD SEARKE" = BLUSE!
(B U, BYUIBIAIBAER, S9! = OB BAIIRIE) DL~ DAHEH b
Th(M) = B¢, h(OM) =S LB2HDONHEETHEETS.
EOFE COMDOMLEOBRMAUEW(;E,M) &Ik, OM LD ED%s14: Y
A BREET 2B LABH, O EETH. EORICE COM
2EAILED

(1) 0 < /M Va(z; E, M)Pdz < oo

L oNEE, M€ Oynpk T 2 &ICT 5. d=3 THEMI
E9&, M €Oympkid, EORICOM%E ELOM\ EIZGEL LD
Edh, BROM\ ExE#L, BREAZRIXIVF-FHROENTH
BLTH, EHHICEMIBET 2EROM \ E4A# > THEAET T
LEW, ELOM\ EOMBRMICEMZLIVAELST VT v —N
BRI ELEKRTS. CORTERICESI L, —RICAHE
BMeOunpTRIEZETVDEREDNS. FE, d=20HKM
3T XTME€OppTHBL, —RICd22ThH, 1996FEFDER
TRELLLIIC, OMBRHRAICT AV bEEE I BREETOR
BABD Y5 7 LRI BRIEHYIC—RIEAERM (Fl - M = BY,
OMMWCYHERDAHIRM, ) T2 o VB THARRIEAMHEKRME) T
bM€EOpTh5. ZOBRBERETHILLELESIIES>TRE
NTH->TeROEREHBI-OTHETS.



TFER. TARTOI23LHLT, REOMBEBMTH->T, M ¢
OtumpE B b DHNEHET 3.

d=3TEAE, ZBRBIL- ) EBBELTRIGEWVE.RL
TWTbbeALBIETZa T U —DENDZ LAEKT S, &
2, LOBBHOFEREZTICEOABETHLY, BIlHELOWHE%.
FOROBIE MORIVHEET 5.

Bl. $RTDI23ICHLT, XD 4¥EEFO R ORMEK M EOM
DIALNY MEFER EERETES .
(a) OMDBERRIFT 4+ VI VEBOERMSTH S ;
(b) OMOEM |OM|IZBARTH 3 ;
(c) EOEM |E| bOM\EQOHEM M\ E| bFHICRICETH S ;
(d) ML EOBAMAE(;E,M) (1) £H1-F.
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Riesz R7 > v VN EZEOBHM IFTOXREEFDIBAICONT
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R™ £ Riesz ¥ kq(z) (a > 0) EEIE Riesz 8% kox(z,y) (> 0,2 >
k<o) ZROELSICEERT S,

Kalz) = |z[>", a<n ora>na—n¢2N
TN (o — log lzDizl*™, a>n,a—n€ 2N,

Kak(T,y) = { Ka(T = y) = Diyer(D76a(=y)/11)2?, 0<k<a
a,k\Tr Y ICO,(.‘L'—y), ks_l

L"-B3% f (l1<p<oo) ML #DakRiesz RF> I+l UL
ERODEDICERT D, k=[a—(n/p) LED

f ’ia,k(z$ y)f(y)dyv a — (n/p) ¢ N
I Kap-1(z,y) fi(y)dy + [ kap(2,9) fo(y)dy, a—(n/p)E N

CCT h = flgaap fo=f - THB. CHOOMAMNIFEL U
EEINhD, TLT

Ul(z) = {

R, ={UJ;f € L")

EB<. RLOWEFFITONTIE, LIATIC sigular difference integrals %
BOWTRO™¥RSITEBE L.

SRE. [(€+1)/2) > a,a # B8k =[a—(n/p) T D, D&
Bue R+ P, THIHOLETRREIL

Ny L2 a-— (n/P) eEN
(i) € { Lpodog o (n/p) ¢ N,

1 Alu(z)
l t
(") el-ror(} Jt1>e |t|n+a

dt existsin LP,

1
i
A

1= = {u; [ lu(z)P(1 + |2)"ds < oo},

L7o3o8 = {u; [ [u(@)|(1 + [2]) " (log(e + |z])) Pdz < oo,
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Afu(z) = Y (=1Y Clu(a + (£ = j)t),

i=0

FLT Pk REBEXLATHS.

CoTIRCOBEAITFICENT., L ORBEANKRTERLEEDD
BICDOWTHET 5.
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For simplicity we shall treat only the case d > 3. Let 1 < p <
0o, a weight w € A,, and f be a (p,w)-precise function in RY.
Then we say that f is represented as a Riesz potential of order
a,0 < a < d, if there exists a function g such that

f(z) = const./ |z — y|*~%g(y)dy + const.
Rd

(p, w)-a.e. Some years ago in case a = 1 we gave a necessary and
sufficient condition in order that such a representation is possible.

Our first result is

Theorem 1. Assume that f is represented as a Riesz potential
of order 1. Then f is represented as a Riesz potential of order
a for any a,0 < a < 1, and such a representation is not always
possible if a > 1.

Next we are concerned with a different integral representation
of f. We say that f has a canonical representation of order a,0 <
a < d, if there exists a vector valued function g such that

(@) = const. | grad,[o = 31"~ o(y)dy + const
R

(p,w)-a.e. Some years ago in case a = 2 we gave a necessary and
sufficient condition in order that such a representation is possible.

Theorem 2. Assume that [p,(1+|z|)'~¢| grad f|dz < co. Then
f has a canonical representation of order a,1 < a < 2, and such a
representation is not always possible if a > 2.

The case when 0 < a < 1 will be also discussed.
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12 The existence of symmetric Riemann surfaces
determined by cyclic groups

B BEBRFRER ANERETRR

Let n,m, g be positive integers and 4 an integer. The purpose of this talk is to determine
the relation among n,m, g and v so as to exist symmetric Riemann surfaces of type (n,m)
with genus g and species . In the case that n is an odd prime p, it is known the explicit
relations among p,m,g and v for the existence of symmetric Riemann surfaces of type
(p,m) with genus g and species y. We have a direct generalization of it in the case of an
odd number n.

Theorem. Let n > 1 be an odd integer and m > 1, g > 3, v integers. Denote
the factorization of n in prime numbers by n = p}'---p? and all divisors (# 1) of n
by di,ds,+-,dn. Then there exists a symmetric Riemann surface S of type(n,m) with
9(S) = g, sp(S) =7, E(S) = Z3, and with the orientable quotient S/E(S) if and only if :

(1) If m = 1,2, then g > n+ m — 1, and otherwise there are no restrictions.

(2) There exist non-negative integers ry,---,7rn,t1, -+ ,tx and k > 1 such that :

(a)i(l—al—‘)r,-—g;—l-f-m—l:().

i=1

(b) m+1 — k is even and non-negative.

N
() 0K ) t;i <k

i=1

(d) 7:n(k—é(l—(—§:)t,-).

(e) Forevery 1 <a; <n;and 1 <1i<s, weput
Ni(a;) = {1 <UL N pfldy, P?i+lldl} ,
Qi(a:) = {l € Ni(a;) ; m+1t, # 0}
and

a; = max{l < a; <n;; Qi(a;) # 0}

provided that there exists a; satisfying Qi(a;) # 0. If U Qi(a;) # 9, then

ai=1

> (n+t)>2

leQi(er)
(f) f k=m+1, then for any 1 <i < s, Qi(n;) # 0.
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HOIZRESL L9 % T(Lv) OBBERTEATLILENDH D, £DT9IC punctured surface
@ Teichmiller Z2f{Zx} LT Bowditch - Epstein, Penner %2 X o TER I N BER OB
Bl TSRS OUBN=ARSFOLORS TEHIRDEN MR E D
BLwnis,






Harmonic and quasiconformal mappings
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which agree on the boundary
D. Partytka Maria Curie Univ.
1B i#F— BE T K 2R

Ar¥imk TE¥mRBArL K21 73, A9
K-BiER 67 A% T4 P ok PAERER ¥ CHir)o boisson A
PII(3) (3, Radb-kneser~Choguet @ EFE(x& J A4 5 AD
rANERERTH. 2 TR, PLIG) P (3€4) 0
sz g 693544 P(PL(Y), PI8) A7, Hersch-Pfluger % b R3¢ &

IR THB TE3 S L ERT,

MBI, 1nfo sca=rL
IPLs) (9) =PI € F(K) = 2 sin (T MIK)

8L, MK):= wm(*r'z‘)*

B, BreawcaL [PEBILREK IV,

43(_ ost<l =L R(k,t): ~C°5(2 7t S arccosd (.Jé))
¢l 2(1+t) 'h(r).

ML, 2 &y Ro BB EIF3



T3, R ben =HL
P(PLEI), P(8) < fog

Ja1eEnd (1-R3k, Ipeey)) + r(k) + k)
JU=1P®R) (1- RY(K, 1ei9)]))

1 198+ F(K) £ R(K, IPID) %5 18"
P(PLAI(), ¥(8)) < $(19(D] + F(), 0) = $(PEN, O)

[P+ RCK, 1PE)) £ F (k) % 518"
P(PLalls), ¥1s) < pivs)l, 0) + P(R(K, 198)), 0)

ot RR(U) BRI I S w18y ko ke 3
% 90)=0 £33, ot £ Sea 5L

P(PLEILE), P1) € log (142’ bt %)
K- 1
18 L, C(k) 1% Ef{( Yal C(k)ﬁﬂ‘fK'JQZ(gzl jf—oz.l_k.

trry
%% 2t

(1] D. Partyka , Approximation of the Hersch-Pfluger
distortton function , Ann, Acad. Sci', Fern., IR(H'?S)} 31-35¢
(2] D. PartyRa and K. Sakan, Harmonic and quasiconformal

magpings which agree on the boundlary , Univ. Maria. Curie=
sktodowska , 4‘?(|‘?95)) 159-171.

(3] H. Shiga , On *he guasiconformal deformation of open
Riemann surfaces and variateons of Some conformal

invariants , J, Hath, Kyoto Univ, 22~3(l?32), $63-480,



15 A note on non-quasiconformal

harmonic extensions
D. Partyka Maria Curie Univ,
i E = - BR. T K
AtYaArR, T AR YETAHS ToknomE k

f2>mTig, PR LY o Po.-ssOn?g £33,
- d
7€ AV(CNA) 3L Cp(2): -Qﬂ-k Jtr §(u)

Eig' IP[XJF(Z) - ess CX(E)I
2enl PR ()| et ICi@I

FL, ErLe dne zeTIEHL, ), G @6 thih
Cola, Crlgag @ a3 M atERERT,

oilp

AL T, Ro61f -3 A73.

M, Aebrm a0 kL, Ryt R~R & Ry(rran)=2m+fy(0) (xek))

KA(x):z (%-rl)x +A (~n<x<0)
(1= 2)x+ A (0&x<m)

TEEL, HITOT 5 += AR (xeR)
. TCHAND (
L RN (G (t‘—‘*t'«il)“l}

Eh<e, HEALK-ERYRTAR CHIE Y 30y
ek PIG] GHAE AR TEw O






16 ON FAMILIES OF RATIONAL MAPS

ER OB
RRL¥KRE HER

FHHTITAEBIXD holomorphic family ICMT 2 =00 EEBRE, 72
LABENROXREIE2hic 2 lEE LTBL.

1. attractive % family D3R & LT Siegel disk D#EIicDOWT.

Caeleson-Gamelin ® text {2R?D & 9 %GR > Tv» 5 (Complex Dynamics,
Springer-Verlag, 1993, p. 86, Theorem 1.4).

Theorem A. Py\(z) = Mz —22/2),A=¢¥ 2#22. DL E, FLALYES
EZHD LT Py X Siegel disk x#H, »2FDER LIS critical point
z2=13b5.

COEBRTFRICEAZKERTHS. Lo Py, iIBUEM A ={|\| <1} 2,1¥7
A=y —ZMETHIHENMO family DR ICHBLEXLND, LD, £ED
AEA ICXLT P, i¥ z=0 % attracting fixed point 2%, £ multiplier
HARRoTWAE, L{ALNTWS L9 IC attracive basin 23 critical point
PEIThTwE2 L, EOFERIL attracive basin ORERR & L T Siegel disk ¢
critical point B L TH MBI LZIRBICH L L2 FHEL T3,

—#%1C Siegel disk DIWRIC critical point BFLET AP L) DITHETH 5
%%, Herman T IS L TRBALHEL TS L) THA. —F, Bl Rogers
(preprint) I & o T, #HA DA neutral periodic point @ mulitiplier %
Diophantine number & ) E % 254 1¢ (Siegel disk 2#H) , £ Siegel disk
DR critical point BFLET S Z LARENTWS, Rogers DIEREBDH B L
Theorem A iTRD & ) B EN S,

Corollary. W 2 PEHERE LT, {PA\lyew 2 W 2189 2—5—ZHL T35
EHRXOMEK L family T W T stable 2*2 holomorphic 2dDE¥+5, DL E,
bLbb \g € W T Py, #* attracting cycle xEATVWE 2 LIX, IZLALESL
CHDR A€W LT Py, RRIIYFIST A attracting cycle Fo T3
P, TR EOHR LIS critical point # &t & 9 & Siegel disk Z#o.

Z Z T family %% stable &iX, FED A, N € W I LT Py, & Py %t Julia
4 £ T qc-conjugate THD L EE V), FEETIX, ThICH L TROERLH
T35,

Typeset by Ap4S-TEX



Theorem 1. {Ry\},cp % W %35 A — 5 — M LT 5 HBRBOERL family
T, W T stable 2 holomorphic 2dbD&$5. TDLE, bLHD W
T Ry, 7 %D periodic component \= critical point ¥ —2OLPEE VL) %
attracting cycle ¥ b o TWwWa 25, 1ZLALELLIADHE A€W LT
Corollary & F UCERMK D ILD.

2. Riemann surface DA D holomorphic family oW T,

KRIZINT A— & —ZHMHARE Riemann & S OF4E, R¥d> 1 OFENHK
® non-trivial holomorphic family OFBRELZEZ 5. CHIAHERED family
CEIBR % D R SERBEAAE T S. —F, McMullen D% (Ann. of Math.
135, 1987) ik i, S /%9 A— % —2M & ¥ 5 stable holomorphic family it
trivilal # 7z1% affine rational maps Dfamily & % ) FREORBIBEIZES ICHRRI 1
%. = ZT affine rational map & i3, (complex) multiplication #*5 induce &
3 torus @ holomorphic endmorphism T torus @ hyperelliptic involution
& euivariant % b O D projection THH & &k 9.

KM TIE “stable” XD IFOEGEEL, Z0b LT family DFREZHC.

Theorem 2. S % (g,n) B® Riemann M, d > 1 PEBETE. COLE S
2NTGA—F M ETHIRY d DHEEBYD separative % families ZE A4 HIR
BTEOEHE g,n,d T (S OEABWEIKSTIC) EPLFMEINS.

& T family #f separative & itd 2 HEOGMESRM L W72 3 X I % periodic cycle
DIFELETEETH. stable 2 51E, = separative Feff % 729 4%, stable T\

separative family IXFFET 5.

— 45 —



17 BEEEZHOYV ) THESORBTE/RBMEIZOWNT

RIRIESE (KRERAFILKFER B R EE)

f:CoC2BHBEK J 2 fOY2)7HEE, F;=C\J; %
77 boBRE LT D, Fy DERERDET7 7 My EREEN, 2T
[ BHEERBRARETZ 7 b5y U 2oL RET 5, 75 LU (28
L TR B,

Theorem 1 U 23JEF 572 attractive basin, parabolic basin, Siegel
disk ¥ 721X Baker domain T flJU 8 d %t 1 (2 <d < c0) DEHERD
bDETHE, OUU{co} C C IXRBTER TR, £720U Cc C b &
PTHERE TR,

Remark Baker domain U T f|U BSHEIEIZR D b DDRMPIZITOU U
{oo} € C A8 Jordan curve (2723 (B, 8U C C A% Jordan arc (272
BD)bORDHD, WIZZDFE. oU IXRFERICR D, (Bl f(2) =
2 —log2+ 2z —e* ([Ber, Theorem 2]) ), %7, OU #% Jordan arc (272
BLEiLfIU XHEECR S D L BB TS ((BaW, Theorem 4]).

Jy O RFTERIECE L TIERARTT 5,

Theorem 2 f MJEH F72 attractive basin, parabolic basin, Siegel disk
% 721X Baker domain T flU A d X1 (1 <d <o) DERLERZ LD
E45E, JrU{oo} C CIXRETER TR, £ J, C C bIRATERS
TR,



FERAIX U 23FEH/ 72 attractive basin, parabolic basin, Siegel disk @
P& 1L Baker & Weinreich D#$ ([BaW, Theorem 1)) 2>5iZIZHH
Thbb, £-T. HHATRVODIX Baker domain MFETH 5,

SEXH

[Ber] W. Bergweiler, Invariant domains and singularities, Math. Proc.

Camb. Phil. Soc. 117 (1995), 525-532.

[BaW] I. N. Baker and J. Weinreich, Boundaries which arise in the
dynamics of entire functions, Revue Roumaine de Math. Pures et

Appliqués, 36 (1991), 413-420.



18 ON MODULATED RIEMANN SURFACES
R E R ARFERFRE - BFEHER)

T DI Tl modulated Riemann surface % -3 2 &« D EHIZOW
TOREEIZHSOWTRRAZ LiIZLEVY, ZZ TV —<2@E R modulated
ThdLix, ROEH

Mpg := sup m(A)
A€AR
BEBTHAZERE D, 2P L. 212 Agl ROFIZ essential 123 ¥HA
ENAREREEORTES L L, m(A) IXAREKO modulus &7 5,
DEYV, AR {71 < |2| < r} CEAFEETH D L ZI1Z, m(A) =logrTE
HHZ LiIZT B,

BC Y —~< @ RN TH D L&, ZOBBEOEDBEN FE L HFEHE
RBEERH D Z LI RE LR, SEIZESHIZBWIHERE L L
DTENERE LW, T2bb, IpEEME-4OWEHBIZBETS RO
BAERET D EE, ROFREXNBEY LD,

2
91 < —— < min{2Ire*®, 2I% coth? Ip}.
Mg

DI 5. modulated Riemann surface IZBEHFENRETHH L H 22
V—=rvmeBH5Z B TE B,

T ORERIIRIEE MgBX W Ig2 N FBEAlR (DBHKRE Y
—8) OREMNES, ROFHHESITEERIT I LILEY., BENES L
NHME S OLBRERNLEIND, AERENREIZAWVW Y —~ @
B Teichmiiller ZRIOHRLEANZR-TETEY, ZOUBKERBHED
BEEMERHB LBDbRS,



Fdh#Rad HBAE b E—H (o] OBIERNR & Elo] iX

2
(inf,,:e[a] fal T(Z)IdZIZ
JIr 7(2)?dzdy
ko TERSND, 72F L. ZZiZsupiX RED Borel Alfll/2 %A BEr
2Kl TRBAbDET B, £z, alzxiET 2HARMBROR S % o
T%Y, (puncture iIZXIETIRLISLHLAA0LED D)
T DORFR D LBER IR Y 3L,

%MgEmgg¢mM

ZHi collar lemma N HEEEI BRTH Y. £ D collar lemma B i35
BROBRTHBI2H bbb, ERROBOFMmBELND,

mﬂg%mﬁhlm?

THIX REDER 2KRMODEMEELETE I LIZL>THROLNADBDT,
HEDEIIRIGROT A TTIZE 5,

Ela] = sup

FEADFEHC, ZOMBIES B EROFE R L2 oV T P iz~
WA, EEFEDS LT Y > b “Various domain constants related to the uniform
perfectness” IZHMEBENTRBWDOT, RIKOHEZFIEHLLEBRLT
HEZV, ZHUZOWTIRAANCEHEFRT 22, postscript file 23 3EK
ERFREDOR—LR—T

http://neptune.kusm.kyoto-u.ac.jp:8080/preprint/

RBWTHADTELLNLA Y E—FRTDHZLBHARETH D,



19 On Topological Properties of Dynamics of
Hyperbolic Rational Semigroups and Extension of
Ljubich Measure

£ KR FURRERERE  AMBREEUISR
19964 9 H

Y —2 U ESIZX L,y End(S) T8 — S OERAIBREKERTIL LTS,
End(C), End(C) ®subsemigroup %. ¥ £ {rational semigroup, entire
semigroup & k&, 72 LEKERIZFERWVWE T2, HEBROBRNFERO
AR L LT, Fatouffd. JuliafEANEREN D, G % rational semigroup
LI BLE. GOxDeritical value 2FDMARIE, P(G) & 1<, P(G)
Juliafi & L b bigu vk &, hyperbolic L FELRT L1295, G A3 hyperbolic
rational semigroup ® & &, Fatou $EADFEEREM RV E03bhDd, i,
EHIZCHARER CETOILA IR LR | Fatou & EOFBIRBHA
P(G) IR L BEEDOATHBZ & ERTOEEK L, hyperbolicity
IR, Julia SEEAGEEICEIK T & Abh D,

¥ 7=, G hyperbolic, finitely generated D & &, JuliafE 5 (T Ljubich
measure KT DT LN TE D, OB, HERTILICEHREMTSHT
L LB, BHDLMEGWE OLM~OXEN M T D = LRSI,
SN NZ b0 B, WXITIEE A CBEENR X, BARO
ZefiD G REDZE ORI, DT HLRBZZENDND. B, G
A3 finitely generated M & &, Juliafi &1 HOHBLEUEEL LD, HMARLIC
Lyubich measure |3 E SHLES Lo B 2HEBEOILGRE bW 2D,






20 On some generalizations of Cauchy integral

theorem in hypercomplex n-tuple spaces

%E Uj ﬁg Ei Sasayama Institute

Hiroyoshi SASAYAMA
E'(G?)ﬁ;field K'L?/WAiﬁ]Bu associate Il field K
kn >‘Zﬁ,ﬂﬁitfg algebrae',h-} hypercomplex n-tuple space
. ~
133, Cz X=X(t),agt<b T} bnrm E(S)y9 rectifi-

able curve ¢§3 <2 X(t) @& [a,b]nit1EK B ’E%Uh’k

@&1350 &&F(X)E ?I uiei‘7 E(&) R&ud ¢ R%,)‘L”) %
i=1
RMrt R &5 L &3S

m
J F(X)dX = 1im z
C =

F(3,)8,X =
m-+o k

1
max || AkX||+o

n Z
Zi,j,l=1 eéaij qui(xl(t)’""xn(t))xj(t)

LluggCx §§)}}ﬁ7ui,xj £ U5Ta -5 aLEME ¢ e K
A+t A9 AT Riemann-StieltjesRA1 45, §5¢

THEOREM I.F(X)n E(®)9 fl¢pa§s D;-;@h,},(.;@\, il
I H4L sy E'(®) ¥a 9 Polygenic function ¢ X(z)» z-
plane o -lmfk C (s nr Bl e C 3T Hahskn 580
% A9 holomorphic mapping 1t F(X) " Fréchet THEA %50



JCF(X)dX = 0.

THEOREM II.G it x; €K (i=1,...,n)xyd C ¢

complete boundaryy 3% diaphragm \g@ﬁﬁi s &
ff L1, 231 F(X)» monogenic 13 3,8 B9 il’i%fx.ﬁ,l‘/i-)’é
Bl R A Inm e Lom

£ (F(X)) = 27 _g, £(u (X))

A P.W.Kechum 9 B¢ nonogenichji
F(X)dX = 0.
C

. G g 3 “ . .
THEOREM ITI kgl 33, R 9 *L%btﬁm‘ﬂ‘ﬁﬁ -
SE'(@) a9 ClUBK FOI)RRL Qqnfind nRATHS 46 Y
thit W r9 m-chain Cy ¢

I Fdo = J[ DF dxll\.-- /\dxn

C
3C_ 8
“ t
hl 3 Z v
D= L w2 de = LED ¢ dx A - Adx, A
=3 K/ oo 1 i+l
Aee o Ndx

a L} 1]
COROLLARY % E3f v Rl- R +L F B C Ty er nono-
genicﬁgla“
i
(-1) ey [ Fdxl,\ .../\dxi_lf\dxi+1/\.-./\dxn

8C
n

Zl’l

1=1



21 %18 M IR 1o R 13 3 Hankel ER#Ic> VT

& R*
TUNARF R EFIRME LR =4
HZE RIS DC FAIBISA
RBRESICAFREAMFRFRFR URE

% C*0 COERER MBI A Lo BRAIRD TR, KI5 f € L2() & 5, Hankel fERIHR,
QEERIERIBIM ¢ & BRARD TRBIMB O AT M H*(Q) ©_E~O Bergman §if P : L*(Q) —» H*(Q)
FHWT Hyg = fg — P(fg) TERE NS, FHETIE fHQL bounded mean oscillation %2> B0D.NE
FEHEMRIEAR H RU Hy : L}(Q) - HY(Q) SERTH 58ERL, Hic FHHRAQ L bounded mean
oscillation ¥ >BDONBRSIRMIIERR H RU Hy: L*(Q) —» H?*(Q) »5 compact TH 2H% 595
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29  Global Projective Embedding of
Pseudoconvex Manifolds

Shigeharu TAKAYAMA Naruto Univ. of Edu.

Around 1980, Nakano and Ohsawa [Stigaku (in Japanese), 32, pp.161-187, 1980]
posed the following:

Problem 1 Let X be a weakly 1-complete manifold with a positive line bundle L. Then
can one embed X into a projective space ¢

Here a complex manifold X is said to be weakly I-complete, or pseudoconvez if there
exists a smooth function & : X — R which is plurisubharmonic and exhaustive. At
that time they have already noticed that the positivity of L does not necessarily imply
the ampleness [Ohsawa: Proc. Japan Acad., 55, pp.193-195}, and suggested the problem
“Does there exist an ample line bundle L’ on X ?” Here we mean that a holomorphic
line bundle L on a complex manifold X is very ample, if there exists a holomorphic
embedding f : X — P¥ such that f*O(1) = L, where O(1) is the hyperplane section
line bundle; L is ample, if there exists a positive integer mg such that L&™ is very
ample. In 1995, at a symposium of several complex variables at Nagoya University,
Ohsawa revisited the above problem and mentioned that how about an adjoint bundle
Kx ® L®™ as L', related to the remarkable recent developments of the theory of adjoint
bundles, especially analytic methods [Angehrn-Siu: Invent. math., 122, pp.291-308],
[Tsuji: preprint]. In this talk we give a complete affirmative answer to the problem in

the following effective form:

Theorem 1 Let X be an n-dimensional weakly 1-complete manifold with a positive line
bundle L. Then Kx @ L®™ is ample for every m > n(n + 3)/2. In fact, X is then
holomorphically embeddable into P+ by g linear subsystem of |(Kx ® L8™)®(+2)| for
m > n(n + 3)/2.

There are two principal advantage of exploiting the theory of adjoint bundles in
overcoming certain difficulties on the linear series |L®™|. The difficulties are caused by
the non-compactness of X and the degeneration of the Levi form of ®. By the standard
L?.methods, we can see that, for every ¢ € R, there exists a positive integer m. such
that L|§™ is very ample on X, := {z € X;®(z) < c}. Then there are two basic
questions:



(a) Can one choose {rn }ccRr so that sup.g m. < co?
(b) Do the properties of H%(X., L®™¢) carry over to H°(X, L®™)?

The adjunction theory provides, although not literally honest, answers to these ques-
tions in the following form:

(A) Effective base point freeness theorem: there exists an effective bound depending
only on the dimension of X such that Ky ® L&™dmX) ig generated by global

sections on every sublevel set X,.
(B) Approximation theorem: the natural restriction map

HY(X,Kx ® L®™) — H°(X.,Kx ® L®™) has dense image.

The approximation theorem is established by Nakano, Kazama and Ohsawa, and is one
of most important conclusion of the cohomology theory on weakly 1-complete manifolds.
The most advanced version of the effective base point freeness due to Angehrn-Siu
and Tsuji is proved on compact manifolds by using Riemann-Roch theorem, Nadel’s
vanishing theorem and Ohsawa-Takegoshi’s L?-extension theorem. We prove it by using
Demailly’s holomorphic Morse inequality instead of the Riemann-Roch theorem. It has
many applications as in the next page.

Since the theory of weakly 1-complete manifolds contains the local theory of proper
holomorphic mappings, as a corollary of Theorem 1, we have the following relative very

ampleness:

Corollary 1 Let f : X — Y be a proper surjective holomorphic map from an n-
dimensional complez manifold X to a Stein space Y, and let L be a positive line bundle
on X . Then there ezists a proper holomorphic embedding g : X — P11 xY such that
f=gqog and that g*(p*O(1)) = (Kx ® LOn+3)/141)8(n+2) yyhere p : P! x Y —
P21 gnd g : PP x Y — Y are the projections.
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30 Strong-convexity of certain Pseudoconvex
Manifolds with a Negative Canonical Bundle

Shigeharu TAKAYAMA Naruto Univ. of Edu.

In this talk we consider several applications of the following effective points separa-
tion theorem on weakly 1-complete manifolds: Theorem 1. Let X be a complex manifold
and let L be a holomorphic line bundle on X. We say that the global sections of L sep-
arate r-distinct points z,, - -, 2, if the restriction map H%(X,L) — @I, Ox/Mx,,
is surjective. For every point z € X, we set

d(z) := max{dimV; V is a compact subvariety of X passing through z}.
With these notations, we have

Theorem 1 Let L be a positive line bundle on an n-dimensional weakly 1-complete
manifold X. Let zq,- -, , be r-distinct points on X. Then for every positive integer

m> %dz(d== +2r—1), here d,:=max{d(z;); i=1,---,r},

the global sections HO(X, Kx ® L®™) separate {z;}".

i=1"

Theorem 1 follows from the existence of certain singular Hermitian metric of L|§™
on a sublevel set X.. The construction of the singular Hermitian metric is done by local-
izing the argument by Angehrn-Siu, Tsuji: Riemann-Roch theorem, Nadel’s vanishing
theorem and Ohsawa-Takegoshi’s L?-extension theorem. For that we use Demailly’s
holomorphic Morse inequality instead of Riemann-Roch theorem. The absence of com-
pact subvarieties of positive dimension gives better lower bounds. This is an interesting
new phenomenon for non-compact cases. If X is non-compact, Demailly’s holomorphic
Morse inequality implies

liming SR X 1%7) _

m— a0 mn

oq.

Thus we can regard the formal degree of X with respect to L as infinity.



We have the following applications of Theorem 1:

1) Global embedding problem of weakly 1-complete manifolds;

(

(2) Relative very ampleness;

(3) Lefschtz type theorem on quasi-Abelian varieties;
(

4) Construction of holomorphic functions.

Especially we are interested in the case of which the canonical bundle is trivial (3)
or negative (4). We considered the cases (1) and (2) in the previous talk. As a simple
corollary of Theorem 1, we have

Corollary 1 Assume that there is a point x on X that is not contained in any compact
subvariety of positive dimension. Then the adjoint linear system |Kx ® L| is free from

base point at x.

For the negative canonical bundle cases, we have the following existence theorem

for holomorphic functions:

Theorem 2 Let X be a weakly 1-complete manifold whose anti-canonical bundle Kg?(_l)
18 positive.

(1) Assume that there are points © and y on X that are not both contained in any
compact subvariety of positive dimension. Then there ezists a non-constant holomorphic
function which separates z and y.

(2) X is Stein if and only if X has no compact complez subspaces of positive dimen-

sion.

There are some results for this direction as in a survey of Green and Wu [Analysis on
noncompact Kahler manifolds, Proc. Sympos. Pure Math., 30, pp.69-100, 1977]. They
need strong curvature conditions on Kahler metrics which always imply the Steinness.
If a weakly 1-complete manifold is not strongly pseudoconvex, then it is very difficult to
find a condition for the existence of non-constant holomorphic functions. On the other
hand, Ohsawa [Weakly 1-complete manifold and Levi problem, Publ. RIMS, 17, pp.153-
164, supplement 17, pp.981-982, 1981] finds a natural condition in 2-dimensional cases
and proves: Every 2-dimensional weakly 1-complete manifold with a negative canonical
bundle is holomorphically convez.

Depart. of Math., Naruto Univ. of Edu.
Naruto-shi Naruto-cho Takashima, 772



31 A criterion for a normal surface singularity

to be a simple elliptic or a cusp singularity
by the pluri-genera
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S 4 oL MERICET A ERIFHERBE L R T 20T, (C)" ORENE CREOH
SNRVETHD. (C)" OERIE R X

p: (C*)n 3 (31,' e )Zﬂ) — (’LU]_, T ,wn) € (C*)n7
w; =gzt i=1,-0,n,
DR boL %, (C) DRIMEEFRRLEENS. - 2T (i) € GL(n, Z), (o) € (C*)
ThD. Aute((C*)") &9 (C*)" DREAIE CRBREDRT Aut((C*)™) DESEEE
1. ROMGEIL, T4 v MEKOBMO T-ERICET 2RIENEREMSAS (C*)™ DR
HOECREC IV EXOND I EEFRT.

HBE(3) ¢:D—-D & C*RD2ODTA /v MES D, D' ORONENFHR L
+5. ZDLEPT(D)p~ ! =T(D') L 7B EHDLE+IFRMETE H5 Autyg((CH)™) OH
AETDHIBELTEZONDEZETHD.

S 4 b MEKOBO T-ERICET 3REREMNERITT A v MEEOADT T U —
KB HARRHLEZONADT, KOEHRLEENEIND.

FE CPHD2ODT A oL MERIE, TILOOBIZ Auta((C*)*) P H 5D TOHIR
FLTHEXONANEMERMBHEET S L E, RENICERTSHD EFEND.

IS (540 MERICHET 3 ERIRERE) C* D 25071 /0 ME D
& D BIERIEER 51, £ o iR FEIZ 25507

D, D BAERGEE, ZORMBICITEENRMRESSZ GRTWS ((2). FIE LIERIC
RIS BRI & L CRORIEN S 5.

BT T = (U(L)" 25 C* ADF A b Mk D Eic (UF L b@EOIEM & it
BH3ic) ERVEREEE L THRMICERL TS LRETS. T OFERANLHBESLS



Aut(D) OBHFABORT TRT L E, Aut(D) O Ddtp BIFEELT, ¢Tp! = T(D)
ERBM?

DXBCr, BV (CH E—ETHLE, MEIRELLIEAMLATHS (18

). fthF D BERREEE, BEIRY —HRICBTIBRE—F ADHKEEERORF
HTHD.

2. (C*) NOEERTA W MBS D:. c=(c1,-+ ,ca) & R* — {0} DL T 5.

C" LDFAEERKERE . &

pe(z) =|z1| |z |™, z2=(21,-+,20) € C,

ICEDERL, (C)" NOEFERT A /oL MAKK D %

D:={z€(C*)\"pel2) < 1}

WWEDNEHTS. ZOBBETIIRD2HODERZHRET 5.

EEI crtd #R"—{0} OTETH. bL (C) HD2ODEERT A L L ME

% Dt & D} BWRERIFRHER H1F, £ 6 REMICFEEILS.

FRI T=(U@Q)" 5 (C)" ADKARTA L/ MER D LICERIEREEL LT

PDRERAL TR LRETS. T OEA»OHEEEIND Aut(D}) OBIHLHENT T
KT L&, Aut(D) DHBTe BEELT, T~ =T(D) &225.

FRIIL, n=20LEONTIk[4], (5] KBVWTRERE.

BE

‘1. D. Barrett, E. Bedford, and J. Dadok, T™-actions on holomorphically separable complez

manifolds, Math. Z. 202 (1989), 65-82.

S. Shimizu, Automorphisms and equivalence of bounded Reinhardt domains not con-
taining the origin, Tohoku Math. J. 40 (1988), 119-152.

S. Shimizu, Automorphisms of bounded Reinhardt domains, Japan. J. Math. 15 (1989),
385—414.

S. Shimizu, Holomorphic equivalence problem for a certain class of unbounded Reinhardt
domains in C2, Osaka J. Math. 28 (1991), 609-621.

S. Shimizu, Holomorphic equivalence problem for a certain class of unbounded Reinhardt
domains in C2,1I, Kodai Math. J. 15 (1992), 430-444.
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Hk &
AR FRFRBFH TR

D%Cr NDFA UV MAKET S, ZDkE&E (C)” RDFA 2 L MESE D* %
D*=DN(C)" ik VEHEL, D* O ord(D*) %

1 1
oxd(D") = { (=55 gl 2 |-+, =5 g 2| ) € B (1yoee,20) € D

WX VERTS. D BEMRL X ord(D*) T R® ADOMEIRICRRD Z LICEE TS, £
D OIERIEBRIET Aut, ((C*)™) DHBTD D ~DFIfRE L TEXLND bDORED
3 Aut(D) DESIHEE Autag(D) ITX D FT.
 ZOBETIE C? NOEEMT A /0 MEB D OFRICOVWTHRETS. D ¥AERTA
v MEIBICRERICEHERBE OSBRI T TIIRERTWD (1], 4 B8R) . D B#FF
RCERTA v MERIZREOICFE TRVWEE % ord(D*) BNEBREESLNEERV
MPZHESTEZLL .

(A) ord(D*) NEBREEDHE bLord(D*)=R?2 Z#6IED X C?Cx CH (C*)? D
WA ARERICRIEIC A2 5. ), ord(D*) # R? 2 6IE

Ord(D*) = {(61,52) € R2 | A< 6151 + 6252 < B}

k2B, ZZT-0 < A<B< 400 T, A# —0 £IE B # +oo THD. ¥z
(c1,¢2) € RZ — {0} TH b,
() dimq{e1,c2}q =1
(b) dimq{ci,c2}q =2
D2ODBENET 5.
D=D* D&% (a), (b) DFAIHE> TR Y L.
(a) D iXTA oV MBI {r <|z1| < R} x C* IZREBICRMEIZZS. ZZTO0LSr<
R< 400 T, r#0 £k R# +o0 THD.
(b) Aut(D) = Autg(D), BO(D) = C R0 2. =T BO(D) i¥ D LOHRER
Mk TREE2ERT.
D #D* DL % (a), (b) DEAIHES TRAR Y L.
(2) Aut(D) # Autag(D), BO(D) # C Y b, D FEWZRERFETRZOKRD
BTN T A 7 ov MBI (i)-(ii) OV TR REEICRIEIZ 2D, a),00€Z &
THELE



(@) {lz1]*|22|** <1} (a1 >0, a2 > 0)
(ii) {|21|‘”IZQI‘12 < 1} (0.1 <0,a3>0Taz#1)
(i) AXC, AxC*, A*xC,{r<|z|<1}xC(0<r<1). 22T A={z]|<1}
THo.
COSREIROMEL 2] KW THASKEY 2 —UVEBREOKRTEBETH L h
LHiELND.

B ANV RRKQ = {21 %] 2% <1} (1 <0,a;, >0) Fx 5. HLay #1
2o, EEDp € Aut(Q) (I LT, ¢(QN{z2=0}) = (QnN{z2 =0}) ALY IiLD.

(b) Aut(D) = Autag(D), BO(D) = C H3& 9 3L2.
TOFEEIPB BV TEAINZZESLRN) 2 — ULV EREEORFLBET I L)
Lo,

(B) ord(D*) NEMEBERVEE ZDLED#D* THY, bL Aut(D) # Aut,e(D)
R I1E, DIETA Y I MER {| 2| < e 2P} IcREEICRIEIC 2 5.

ULDOSERROER L LTROERLXBS.

EE C? O 2 O08MT A Lo MBS REMFER BT, £h bR FE
Th5.

ZE M

1. S. Shimizu, Automorphisms and equivalence of bounded Reinhardt domains not con-
taining the origin, Tohoku Math. J. 40 (1988), 119-152.
. S. Shimizu, Holomorphic equivalence problem for a certain class of unbounded Reinhardt
domains in C2, Osaka J. Math. 28 (1991), 609-621.
3. S. Shimizu, Holomorphic equivalence problem for a certain class of unbounded Reinhardt
domains in C2?,1I, Kodai Math. J. 15 (1992), 430-444.
4. T. Sunada, Holomorphic equivalence problem for bounded Reinhardt domains, Math.
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34  HME®BE/ FRI-BHELOAPPELL F,

g w4 iR RZEHE W

APPELLF4ﬁ®m9ﬁﬂﬁﬁﬁz%iﬂﬁﬁkbf

- e, _ _ I
X1 X)zXX Y Zyy 2XYzXY+czx (a+b+1)(XzX+YzY) abz=0

2 ,
Y(1-V)zyy X zXX—ZXYzXY+c'zY-(a+b+1)(XzX+YzY)-abz—0 R

th® Egla,b,c,c’) TRLEDE/ FRI—H% M4(a,b.c,c')
TET, it GaussOEBAER
E(a,b,c): x(1-x)z” +(c-(a+h+1)x)z~abz=0

D—2oDHEEB>TWVB, E(a,b,c) DE/ FuI—H%
M(a,b,c) TERI,

E4(a,b,c,c’) 2ROBE S, ¢ TIHERLTAHB([S-YD,
¢ (x,y)=(X,Y), X=xy,Y=(1-x)(1-y),
o (x,y)=(X, V), X=(x/(2-x—y))2, Y=(y/(2-x—y))2.

@B 1. ([S-Y]) c+c/-a-b-1=0 D& ¥
Sol(¢*(E4(a,b,c,c’)))=Sol<E(a,b,c;x)) o Sol(ECa,b,c3y)).

2T Sol(x) ¥ x OMEMERT,



mE 2, ([S-YD b-a=1/2 D& %
S01($™(E,(a,b,c, ¢ ))
=(2-x-y)28 Sol(Ey(28,c-1/2,¢"~1/2, 20-1,2¢ -1)).

T E2 & Appell F2 OB HBARZRT,

WE3, (Ldapn)
Sol(Ez(a,b,O,Zb.O))

=So1(E(a, b, 2b;x))P(1-y) ? Sol(E(a,b,2b;x/(1-y))).

#H 4, (Quadratic transformation)
Sol(E(2a,c-1/2,2¢c-1;x))

=(2-%) 2% $ol(E(a,a+1/2, c; (x/(2-x))2)

PAEEYD, c+c'-a-b-1=0 F =i b-a=c’=1/2 ® & % M(a,b,c) %

HEER S, M4(a,b,c,c')¢)%'§f$6 CERDLHLBEN IS5k
Avpell F, ORBUECRRAEANOHREOER LI VROEHES
B35,

EH5, M4(a.b,c,c’)b§’ﬁﬁﬂ'@%¥§&3 BB+ REBEZRD
ZORERVIUDoZ L,

1) Z2BE LT ctc’-a-b-1/2 B 1/2 AR, &
l-c,1-¢’,b-a O3 BDKRIEH oM 1/2 KAF,

2) M(a,b,c), M(a,b,c’) RERBEW,

Reference
[S-Y] T.Sasaki, M.Yoshida: Linear Differential Equations in

Two Variables of Rank Four. [, Math. Ann. 282(1988) 69-93.



THE STRUCTURE OF
35 ALGEBRAIC EMBEDDINGS OF C? TO C3
(THE CUBIC CASE)
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KYUSHU UNIVERSITY

We call a holomorphic map f = (f1,..., fm) : C* — C™ is algébraic if it is given
by polynomials f; € Clzy,...,z,]. Let Auty,(C") be algebraic automorphisms of
C". Let f : C* < C"*! be an algebraic embedding. Put X (f) the closure of f(C")
in P**!. Set deg f := deg X(f). We call f is of normal type (resp.of non-normal
type) if X (f) is a normal hypersurface in P"*! (resp.non-normal hypersurface). We
consider the following problem:

Problem 1.1. Are any algebraic embeddings f : C* — C"*! are equivalent to lin-
ear embeddings? That is, are there algebraic automorphisms a € Autq;,(C*11), 8 €
Autq1y(C™) such that ao fo B! is a linear embedding 2:

cr L o

o1 [t

cr aofof”! Cntl

For n = 1, this problem was solved by Suzuki(1974), Abhyankar-Moh(1975). For
n > 2, we don’t have good results for the problem. For n = 2, in the case that
X(f) is a cubic normal hypersurface, we shall show that the problem is affirmative.
We use the determination of the compactifications of C? which are cubic normal
hypersurfaces in P3.Our main result is the following:

Theorem 1.2. Let f : C? < C3 be an algebraic embedding.
Assume that deg f = 3 and f is of normal type. Then there exist a € Autqy(C?)
such that « o f is a linear embedding.
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