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Some notes on alcebroid solutions of the

/% differential equation (w')™=P(zw)/Q(zw)
R B (% 1 K)
Let ao,...,ap; bo,...,bq {p,geN, ap-bq#O) be

polynomials without common zero and put

.
P(er)= L a.w ’ Q(er):'
j=0 > k

bkwk
0

it t.Q

We suppose that the differential equation
(w')"=P(z,w)/Q(z,w) (neN)
is irreducible over the field of rational
functions and that this equation has a v-valued
transcendental algebroid solution w=w(z) in [z]<w.
It is known that pzn+q. We obtain the following
theorems.
Theorem 1. » is a Picard exceptional value if
and only if p=n+q.
Theorem 2. For aeC, the following three
conditions are equivalent:
1) §(a)>0;
2) a is a Picard exceptional value;

3) P(z,w)=<w—a)np1<z,w), P(z,a)70.



Theorem 3. For BeC such that Q(z,B)#0,
©(B)=0 if and only if P(z,B)#0.

Theorem 4. If the solutions of the equation
2Mz.w)=0 in w are simple,

vzmax(n,nqg/2)+1.



//5'* Admissible Solutions of the Schwarzian Differential

Equation (w, z}M = R(z., w)

B st FEREHH
REOIERL2 5 ER
Lo 'k
(1) Q(z, w, w'.....w(k))= Z a, (z)w Ow' l.....w(k’ = 0
kel K

49 3 Malmquist-Yosida type ODEERRSUZZE2MYPBEREL 1
HREOLZNMT. ¥ T Binomial HERAIDWV T Steinmetz-Rieth [ 1 ]
KE>THRTHSh., 2OMOEOSER >V T S (G-LFHnrE oMy
b8) Toda, Lalne SOREA RV BH KA DR A& b T v 5

CROSBEAER-LSDE LT Steinmetz [ 3 ] ., 3BOHOE
UT Steinmetz [ 21 M&3, COhTHIE (v, 2} = z) DRD
factorization 22 W T Schwarzian ODHEELAVCTHELAERHLTL 3,

CCTWR.P(Z, W, Qz, w) »HEUEBLEEET 3 oW
DZEIHAE U Schwarzian differential equation

P(z, w)

m = —_—m———m =
(2) {w, z}" = Az, W) R(z, w)

oW T3zt 3,

THEOREM | al.az.....ak ERRBIEEREST 3., (2) M

admissible solution (HFHM) w = w(z) £ TU.
degR+2m§8(aJ. w) ¢ dm .

Th.1 & R o;&&kjglw D defect KHEBENSZIIEE2FTLTW S,
BUS w BH2D0 Picard ® KBHIER S T deg R = 0 TH 3
AW, EHERY Riccati ABRRA w = w2+ aw + b aZdb = 0 )
DEBHEIL. 2O0KME% S5 Schwarzian differential equation
{(w, z} = 2(b - —ig) Z#lkY. (2) TP & Q ®X# Schwarzian
HEDOLYD. BULLVERFUTE V. . w' DERE QOFHANZL W



ZEMSL Qz,

(E1)

(E2)

(E3)

(E4)

(H)

(R)

L1

THEOREM

(w
(w
(w
(w
(w

(w

THEOREM

3

w) ORIIREIH 3,
(2) HHFBFEMELORSWE Qz, w) ROV T, T
i =3 )
bl(z))zm (w + b2(z))2m. (w2 + al(z)w + ao(z)lzm.
b(z))2m o (w o+ b(z))zm(w -1 l)m(w - 2)m.
rlJm(w - rz)m(w - ra)m(w - r4)m.
”)MW- %)“V%w-rsﬂm@
r“zW?uJ—IQZWGW —ryzmq.
rl)m (w - rz)m/ztw--ra)m/2 or r.

(2) MFBHRERB. R M w ODROBERXZSU. (2

BBAIRZ-XABREBLEI>THOLVTOUDTREXL S,

(r,= 1.,

i J

{u,

{u,

{u,

{u,

{u,

{u,

i

z}

Z)

z}

z}

z}

z}

= j)

]

(u -alHu -U2HU -03Hu —04)

C — — = = ,
(u rl)(u 12)(u 13)(u 74)
3 3
(u - ¢,)%(u - a.)
1 2
¢ (u - 71 )3(u - T )2(u - 1,) ‘
1 2 3
(u - ¢ )S(U -0 )3
c 21 ; 2
(u - TI) (u - 72) (u - r3)
(u - o )2(u - g )2
C 5 2 :
(u - rl) (u - r2)(u - 73)

(u - UI)(U - 02)

)

(u - TI)(U - 12)
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Y ON STARLIKE, CONVEX AND
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2¢ STARLIKENESS OF CERTAIN INTEGRAL OPERATOR

Shigeyoshi Owa (Kinki University)
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CONVOLUTION THEOREMS FOR FUNCTIONS
2/ OF SAKAGUCHI TYPE

Shigeyoshi Owa (Kinki University)

Zhworen Wu (Tongji University)
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,2,,/ Schrddinger equation IZ4&F % isometical

identities & inverse formulas
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Weakly exact differentials and normal

2k

operators on open Riemann surfaces.

aH X (HEKRHE)

RiZ Greenff#( %> RiemannE, R* i R @ Royden compactit,
A (X% ® harmonic boundary 2 §3%. A MABEDOEWICRERR
compact subset &i,...,8, OMTEEBHF, (P) = (5:1,...,8a)
& A @ (finite) partition THBE LW S.

R —D2RUBARERMMSDR2T Hilbert =2 n £ L,
Dirichlet ¥4 HE7 generalized harmonic measure DA THRS
had I'n OEZZEE%E2 Iim & XT. £/, 65 T 1, A-6, T
O 7% Dirichlet #4>EE”2 generalized harmonic measure
(ISjsn) DA TERINS [n OHDZEEE (P)Dwm L ET.

R A®D relative cycle v », R OHBZHES G DHEXNER
0G IKEEREHT—HL, 6GNA=¢ LR2BEE v Ifweakly
dividing cycle X5, &5l GNANS 28 RS GNADS,
(1sjsn) 2B & v I (P)-weakly dividing cycle W5, ~
ELUMAEIR R* TE330DET 3.

FEALETRTD weakly (£721d (P)-weakly) dividing cycle ¥

CESTEHBRREERVEDIR T O % weakly (7213 (P)-



weakly) exact harmonic differential W\, ZOLEKDR THHZE

& [hwe (£ (P)Thuwe) ERT. ROEXRDTENIND.

igl I'n = F’E ‘Fhwe = (P)Fh/r\n +‘(P)Phwe-

ol

V % R OBEBFRIKET £ i 0V FOEBFERET .
B2, DFD (1)~(3) #2H#/~F u€HBD(R-V) HH—
(2) R-V T u=v+p &E¥2, FL, dvelm
(£71x ®)Tm) T, p X Dirichlet potential.
(3) FLAYTARTOD vweakly (F 721k (P)-weakly) dividing
cyele yCR-V IonLT (,*du=0.

FH20D u ®, L.(f) (i ®)L.(f)), a5+ =

M3, f - L.(f) (£ ()T .(f)) iZ normal operator

TH5.
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EP L = A BLTH

27

(X, 0) %, 0&(xPx"+x¥=0)c Cra=mk
Brieskorn&@%ﬁﬁTﬁiénémiﬁﬁﬁkb
%g=£¥ueweﬁ)&6n?$&én6&@¥&Té Fﬁb
e =etlT 3, CNLEGHOCE~DEAR g (x,,x,, x,)
—(&m,eg,%n)?5x6&* aji=aji=a;i mod
&)&é%##ﬁfénnd,GdXLﬂﬁﬂb\X/Gﬁnw)
DHAT2RAERBRELED ( ! X —s X/G) . Lk
X/GRC-#E*%%D, £-T. Pinkhamxh

(X/G, =0)) DEERTH 3 EMERERKREA =24
DBHY, - (kD) ) " 2BRIET S, BL. VRIRRLN
B%ﬁDuYhQ e

g t@(X/%m@DKﬁb.D@&@&iK&é:
D==E+24D Pﬁb.qxﬁaﬁwﬁﬁoll?
Y= (X-(0)) cﬁyGav‘Euth%ﬁw%,

BRI Orlik-~Wagreich, #Ak ick238i%
HOT2Eh3, £, 20BR»S a,,a, vazyic, i, iy
»5q,p (i =0,1,2) %‘iﬁ‘ﬁ‘ﬂ'énumerloal
algorlsmééxéukﬁmﬁé RE. Grefl-
ection2PpiRVLVIREZRBETHS, 2 ¥R SHA
reflectiondDERT2HNM. GG/ HE T AL %
X/GX /GBI 23, EELX= (x3x+x2 =0)
ELlb Ka O WK . X/G @rnlnlmal reso l-
utlon @M%%wauelghted dual graph
BBEIIRBIN, CoOrE, LOEEET. minimal



resolution O—E#EI&LYminimal
resolution MgraphdHDEXEmax (a,,
a“al)BTEEU.Q%w(éﬁﬁbf%ﬁ@ﬁéu%nﬂr
rirokn, ¥, GH¥triviali2®&central
curve O MK RUHCKSAEESXBZ3AANE Orlik
—Wagreich [1]ZBTEXGRTVEH, Gd¥hnon
—trivialZBEbEBORAREEADZILHWRTHS
(cf [2]) . &8, 2—RKaUECBCTHEBLEHEY
wx3-¢%Demazure’s construction%H
wWTHEET S, n+ 1 -EHBER fellx,, + ), x,1 K
#L. (X,0) = {f=0) ¥EATisolated
singularity®&ord3. GRLEOKLXERET 3.
X 5. w=gwﬁ/%"&6 X—(O}J:U) holomorphic
differential form%%&x3.

S8 FoRFizETRIZEE.
(1) X/G:Gorenstein,
(2) w:G—-invariant.

ches (X, 0) 2BPDES3iZBrieskor nEDHD
e B3rX/GDGorensteinffdPnumerical®
HENTED, Chdrd, EOXSIBRBRIZKXY non-—
Gorenstein singularity Thyper-
surface singularityDoKE#HLRZO>TWESL
DEFEBD, -, 5, —BE $ 0 or 1 #32—dim
nomalsingularity TC—HEE B> LD,
(X, 0) ¥ LTsimple elliptic singula-
rity E&(i%ﬁ&bfﬁfh%Brieskormﬁ%ﬁﬁ
L) OLROBRLKERONAROERIZLEIEELTRSND
CEEABLTEL,
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Riemann-Roch Theorem for normal isolated

37

o singularities
ERURINS WP RF
v
M

We show that the analogous formula of
Riemann-Roch also holds for normal isolated
singularities of arbitrary dimensions.

Let (X,x) be a germ of an n-dimensional
normal isolated singularity. By a theorem of
Artin, ( X, x ) can be realized as a Zariski
open subset of a projective variety Y with x as
its only singularity. Let =nm : M — X be a good
resolution of the singular point. Then, in a
natural manner, we get a desingularization p : N
— Y of Y by letting N to be (Y - {x} ) uM.
Let E = n_l({x}) and denote by A, (i=1,....,r)
the irreducible componets of E.

Let F be a line bundle on M. We now define
the Euler-Poincaré characteristic x(M,0(F)) by

x(M,0(F)) = dim I'(M-E,0(F))/T'(M,0(F))

- S (-1 %im BHYM, 0(F)) .
q=1

Let T(N,g) be the T-characteristic of g €

HZ(N,E). Then we have



Theorem. (Riemann-Roch theorem for integral
divisors). For any integral divisor D with the
first Chern class d on M, the equality

X(M,0(F+[D])) - x(M,0(F)) = T(N,T) - T(N,f+d)
holds, where f is an extension of the

(1,1)-Hodge component of B(F)f € H2(M,£) to

12 (N, T).

As a corollary we have the following:
Theorem. Let mn : Y — X be a good

resolution of normal three dimensional isolated

singularity (X,x). Denote by Ai (i =
1,...,r) the irreducible component of the
_1({x}). Suppose that

exceptional set E = n
(X,x)' is Gorenstein. Thén the canonical divisor

KY is given by

for some integers 2a.'s. Let

i pg(X,x) be the

geometric genus of (X,x). Then

r

24pg(x,x) = ; xjley(Ap) + cp(A)e (N )},
i=1 i

where N is the normal bundle of Ai in Y.

A,
i
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() N RININ-UBKEEC, FOMEMELIEETSHZET 2.
W ERUNIN-UBHREE TS 22T, N hS N AQHIISED
B Harm(M, N) RINIBIRIER AL, FORBELTANS. Z0%
EE ) NCM N IMETTRERSEIR - - 2R CIERTERR » o
N DSERXEET T Z DI E] N AN DA F A T 184
CHEMCEAEXS.

T, NN ERIICENL (1) OHDET . Schoen-Yau [2]
Ao Harm(M, N) OHEOEERS L NIV -UBBEORS A5
B, veN AEEREET B L evaluation Bl d.: f€7 — f(x)e
N d 2R AR 2 fﬁﬁk*\@%&ﬁ/&’(&% EERU L. (\DE

PRiaBsLLBbm (31 & v 4.)
T@E. (1) f (#F&%ﬁkmo ffe@fezi (%
E) HATH 2 VJ(M <p° Y% p&](l,mw.x , s A,

Mﬂ»«op i m,..:m'

7\A

C11) foS 7 ety (Vdre b o) émc-.,t EED fe7 14
e csz. £ 13 HC

T LN OWIHMEBRAET S, dx BAT Harm(Z, V)ODERK

BhY ETHE, Y XININ-URBEKCRY, Big v (y, 2)e

WL = y(2)eN T RPN BREKADIEAL RS,

R, () DEER2E% 5.

EH L RN N RSTRNEHEIBERE T, 010 0 ENS W
PNSEDRAEN TV EET S, 58 N OEMNEEHEE Aut(N) 3EE
BTH4.

Z & Hot(M, N) O—20EEES & T 5. evaluation 58 dx:



fEZ --> fleN M EREMGATERICZS (FOLD .
Y 2 ¢&x 28T Hol(Z, \) OEHERPET 3.

R O Hg W (y, 2)€VxZ — y(2)EN WELiEIEERS 2
HENDEMBATH S.

b N OFER, BRSZH &L T, HRMBEE 0 OBE#HL
FMZER /T #d5. BHiC D BIVROBK, dim Hol(M, D/I) = 1 &
2% (BOMD. k->TLido Vv, 7 WHICEFEFE H OoFEEcs
REOLOERS. ¥ 2HS LF 2B EISA T 1 — o
i34 (rank D = 2 WEER) . B v »EE K3 HEKROE
EpoENnSbDR D20 TWARE (M) MEIF, TL2CHRELL.
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DAHEEBONIE» SR EPR DKL DT Aubin-Yau OEHE & <
PERAETHCEETES 6D LRFEANR Y, —RITOERZRE L,
WIoEHRER S Kihler (B EZFET 28, SRTORYESHELC oL
THEENLTEEERT A IEBEINL I,

—H. BIF. REEA¥T3BNEF VOBGHMRENIKRTET
DREBHER I VTR, NX, FREOENRLDBNET VDOFE
RIFHINTVWE, BOEFLOBGZLR. BHEHICSATIEASNL
EHBEREEEEAEWERICHE L TEER T (canonical divisor) 73
8 ¥ F (numerically effective) 7 minimal variety 2% % &, F 72X,
— DT AN — BEERTF OB ICK S Q—Fano variety & 73 5 fREH
7 > 4 5 — 2R % 35 W45 Bt (canonical singularity) % & D RREZ Kk D
HhFET Y -TEBEHATH D, - I T numerically effective & id. £ &
7 effective curve & @ intersection number 250 Ll L2785 2 & & EF Js
HE3IKILLD ERTOBE. BOEFVOFEBIEHS N TRV,
ELEB/NEFVOEES —RRTTIERES AR, WHEBEEFAF OIS
25, BV Z K L Q—Fano variety DA EHRITNE T TH

C O 7 minimal variety & 3. Q—factorial % canonical divisor

N

3

)

% numerically effective T 4 canonical singularity ® & % £ 2 bDEE

o', Q—Fano variety £ 3. Q—factorial 7» > canonical divisor 73 ample T

1



& % canonical singularity D3 2> 6 D% 55, MOKMEHITIZ, &~
Ricci tensor 7% seminegative 72 compact Kahler manifold . Ricci positive
% compact Kahler manifold icZ W/ WY 4 3 b0 :EL N5, 6 -
T, MOHRAFHICSAEBNEFTLVOBRREAONLEBERYK S
Bk k> 5 Riccl positive X E# % single out ¥ 2 HH & 5 2% 3,

Ul E® &S minimal variety S8 & E0 ICBWHEE % B -
BEFETBHLEHBITI0REATH A5, EB. —EE/ (KL
ZRRIBEICOVWTIRIROEEMNKD 2o

TE 1 (6,7 9]) —MEBNESKE L. EEND Kihler-Finstein &
BERL, TOHBRERCEL 2EEBIRKSHEONA T Co®
H5o kron RTBNMREERE X 1220 T codimSingX >3 5 (2
DEMFR. FEOXE 2DV THYELNRELETWEB/NMEEZE A S 2 £ 7
Ciitcd &5 TE ) Bogomolov BIAER, -

2n

(=1"eH(X) < (=1 =L (X)es(X)

MEILT 5o

CDTEBEEIEHK 2 LI E D compact Riemann surfaces ic & 0 Fdi R it &4
ABlEDHRBEGRTILEZEZ OGNS, COBOEREI. n=2 0O
Gl MMRE-CL->T2RTOBNEFVBEBRRICTE I LR
AE_CEAVBEFRALZS LEZFALTHESACOR (1)) &K
OB EGE BNEFLVICHENIHRAR. LT LB BEATIIEL
BHERZOTHIGT 2mMaAFEN R, FREEBLEMAMOFER L S
TORDHREAZBRYEIC L THEMAEOBILE B 72 0 % A ¥
R EEIT L B perturbation 24 5 EBUEICK B,
ECATHROBZHEN CHYEMAT 2BERER - Yau £EX 0%
SOESICHED BB FEN L RBEAFENICHERS 2HETH 2, -
o [ #1<B LU T Kahler-Einstein 3t & © IS & L T projective manifold i<
SVTR. Yau il LD BENB AL 5N TWA,  quasiprojective manifold
COVWTH, 2RTDOBE. IMWMRE-ICEIVEBET NERENESNT



W3 (2)) o MO F IR, BREENWZHBONEE 2 KT/ T F 0
DHEEICK-> T W3S,

SRR &Iz, BRICEHN 2 divisor DOz . BIEN R
IS TREMTETRARTH S, £ T. &0 intrinsic B HEE
EABLBEMNS B, £H12. complete Kihler-Einstein metric % Kahler-
Einstein orbifold metric THEM T 2 HFEEEVBERBEB R, S 4 7545
KAEROBEICROEELEH L2,  Tian-Yau([d]) 4. # 1% FH
RXHAFOH/ETHEL 72,

EB 2 ([5. 8, 4]) X% n R5T projective algebraic manifold . D% * O IF
HWREXEFEL. Kx+(1—e)Did. +9/NSBEFOHEKc>\WT
ample TH 3 EFT 5, CDEEER - You RER

2Azn+1)

o7 (Q (log D)) < o7 (@ (log D))y (% (log D))

ML LESPRITAET X -DRC'"HOBEK B"OFRIECREEE®
NEGEHTHIC L2 EWNEREETS %,

UEDRCEB/ N REZREEMO R EWCHRS 20k, HEES
¥ > Kahler-Einstein metric ##lK+ 2 C ERNEENTH 5,

—h. REZHREOIBEROLIED» 5 B % £ Q—Fano variety b #4>
RFNFECLORAREINE I EBHFE SN B, smooth Fano variety
L2 Ti, ROTFTHEERS ILHBEANTHL LEDbN B,

FTHRINnDOAIEAEERHC(n) WEEL THEED n RT smooth Fano

vartety XiZ > W T

WL T B,

Q-—TFano variety i % U T % . Kahler-Einstein metric 2 E L7202 & 4
HHEDTROVDEYH TRV,  LUHL Rica BN, RTOBICEEST 3
EDEHTTFr oA 50 % & 57 Kahler metric % anticaninical class
DHICHKT 52 EPTENEFHEIETHCBRINS, Chizou
T, RREBSERFANBERLIE SN T VRO,

3



2 Complete Kiahler manifold #2237 k
1t

Z D Fi T3, Kahler-Einstein metric O Fijfi& B2 BB 3 ILHE 5
ABo ARMMMABOERNE D 2 » /7 rEid. £ — Baily-Borel i &
DRI NERNBEIL. £ T quasiprojective I 3 Z EBH SN TW S,
Andreotti & Grauert 3. £ N7 - TH RIS O ER %2 pseu-
doconcave TH 2 T LicFHL a2 v 27 MEEMEKGBH ICHRL LS &
LTWwio  #EHIT A Nadel & #[E T Andreotti-Grauert ® 4 §t % i L
# . £ 7-Baily-Borel EEDOKXR D & 5 18 —RE(LZE 1T - 720

EE 3 ([3])M*% m IRFTEM Ricci negative  Kdihler 28k TR D &
AEET S50 EF B,

1. M. very strongly (m-2)-pseudoconcave
2. M ® universal cover 13, Stein % ¥{k,

DB, M. quasiprojective manifold D E 5,

Z 2 T (m-2)-pseudoconcave & i3 compact subset ® % T weakly pluris:
harmonic T Levi form W HEEMOER TL B L b2 HOFEOBEEHE %
Ho & 57 (-0, 0] ~ infinite exhaustion WEET B %255, &
HM3o&tir, ERMMEEOBRGC VTR, FEcE-LD SN S .
EH3DOHFHOFERERIX. Bers OEH—E(tE®E. Kahler-Einstein
metrics DFEEEE., #h &KX D [?—~Riemann-Roch REXTH 3,

EE 4 ([3]) (M, w) % m Rt complete Kdhler manifold T
Ricpyy < —w
ZiitcT b D ES B, D& E

I
liminf v~ dim H (M. k&) > — / (K )
- : Y

V=20



WHRILT B0 & 2T HY it LP—holomorphic sections DZEMER L. oy (K )
B KNy Dwh SEE S hermitian metric B4 % first Chern form %
&7,

C DEHIT L » T (negative Ricci curvature ®)Kihler-Einstein man-
ifold @ first Chern form OB ICEW®E A SN 3R TH S, COFEHEIR.
canonical bundle iZ %t L € 7213+ T 72 < positivity (c BEH R & EE N3 0
{d —#% D hermitian line bundle ic x4 L T 6B UL THRILYT %,

2% 3k
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