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Mathematisches Institut Max-Planck-Institut
der Universitédt Bonn und fiir Mathematik
Wegelerstr. 10, Bonn 1 Gottfried-Claren-Str. 26, Bonn 3

Programm der Mathematischen Arbeitstagung 1983 (I)

EERERIS E-1-3

Donnerstag, den 16.6.:

17.00 - 18.00 Uhr: M.F. Atiyah: Instantons, monopcles and rational maps

Freitag, den 17.6.

"

10.15 - 11.15 Uhr: G. Paltings: The conjectures of Tate and Mordell I

12.00 - 13.00 Uhr: B. Gross: Heights and L-series I (On the conjecture of
Birch and Swinnerton-bDyer)

17.00 - 18.00 Uhr: S.W. Donaldson: Stable holomorphic bundles and curvature

Samstag, den 18.6.

10.00 - 10.15 Uhr: Festlegung der n&chsten Vortrige

10.15 - 11.15 Uhr: C. Procesi: The solution of the Scholtky problem
(Characterization of Jacobian varieties)

12.00 - 13.00 Uhr: D. Quillen: Cyclic homology and Hochschild-homology

17.00 - 18.00 Uhr: N. Hingston: Equivariant Morse theory

Die Vortr&ge finden alle im "Grofen HOrsaal" {Wegelerstr. 10) statt.

Erfrischungspausen mit Tee: Freitag und Samstag, 11.30-12.00 Uhr vor dem GroSen
BSrsaal, nachmittags ab 15.30 Uhr im Diskussionsraum BeringstraBe 1,

Post liegt w&hrend der Teepausen aus.
Tischtennis im Keller des Hauses Beringstr. 4.

Den Tagungsbeitrag bitte an Frau Gerber (SFB-Blixo, Beringstr. 4) bezahlen.

Alle Teilnehmer migen sich bitte in dle Teilnehmerlisten eintragen. Teilnehmer-
listen und andere Informationen liegen vor dem Diskussiosraum Beringstr.l aus.

Alle Tagungsteilnelmer mit ihren Damen oder Herren sind herzlich zum Empfang
des Rektors eingeladen. 2eit: Donnerstag, den 16.6., 20.00 Uhr. Ort: Pestsaal
der Universitlt, Hauptgebfiude; Eingang von der StraBe "Am Hof” durch das Tor
gegenfiber Buchhandlung R&hrscheid.




Mathematisches Institut Max-Planck-Institut
dexr Universitét Bonn und £4r Mathematik
Wegelerstr, 10, Bomnn 1 Gottfried-Claren~-Str, 26, Bonn 3

Programm der Mathematischen Arbeltstagung 1983 (II)

Sonntag, den 19.6.:

10.15 - 11.15 vhr: D. Zagler: Heights and L~series II {(and applications to
the class number problem)

12.00 - 13.00 Uhr: D. MeDuff: The Arnocld conjecture on symplectic fixed
points {(after Conley and Zehnder)

17.00 -~ 18.00 Uhr: G. FPaltings: The conjectures of Tate and Mordell II
{Moduli spaces of abelian varieties)

Montag, den 20.6.:

9.00 Uhr: Ganztigiger Schiffsausflug nach Xobern~Gondorf. Abfahrt
plinktlich um 9,00 Uhr mit Motorschiff "Carmen Silva®” am
Alten Zoll,

Dienstag, den 21.6.:

10,15 ~ 11,15 Uhx: J. Milnor: Monotoniclty for the entropy of quadratic
Baps

Der Vortrag Dienstag, 10.15 thr, findet im "Xleinen Hdrsaal"” statt; alle andern
Vortrédge sind im "GroBen H&rsaal” (Wegelerstrafie 10).

Brfrischungspausen mit Tee: Sonntag und Dienstag vormittags von 11.30-12.00 thr

vor dem GroBen BSrsaal, Sonntag Nachmittag ab 15.30 Uhr im Diskussionsraum
Beringstrafe 1.

Die Post liegt wdhrend der Teepausen aus.
Tischtennis im. Keller des Hauses Beringstr. 4.
Den Tagungsbeitrag bitte an Frau Gerber bezahlen (SFB-Blro, Beringstr. 4).

Alle Tagungstellnehmer mdgen sich bitte in die Teilnehmerlisten eintragen. Teilneh

mehrligten und Informationen liegen vor dem Groflen HOrsaal bzw. dem Diskussionsraun
Beringstr. 1 aus. .




Mathematisches Institut Hax-Planck-Institut
der Universitit Bonn und £0r Mathematik :
Wegelerstr, 10, Bonn 1 " Gottfried-Claren-8tr. 26, Bonn 3

Programm der Mathematischen Arbeitstagung 1983 (III)

Diengtag, den 21.6.:

12,00 ~ 13.00 Uhr: E, Friedlander: On the conjectures of Lichtenbaum and Quillen
{after Suslin and others)

15,00 - 16.00 Uhr: informal lecture outside the main program
D. Quillen: Arithmetic surfaces and analytic torsion

17.00 - 18.00 Uhr: B. Moonen: Polar multiplicities and curvature integrals

Mittwoch, den 22.6.:

10.15 - 11.15 Uhr: D. Eisenbud: Special divisors on curves and Xodaira dimension
of the moduli space {mostly after Mumford and Harris and
Gleseker)

12.00 - 13.00 Uhr: F. Xirwan: Cohomology of guotients in algebraic and symplecti
geometry

15.00 ~ 16.00 vhr: lecture cutside the main program
¥W. Tutschke: Generalizations of the Cauchy-Kowalewski and
Holmgren theorems to the case of generalized analytic functio

17.00 « 18.00 vhr: G. wistholz: Group varieties and transcendence

The above lectures are in the "Grofler Hérsaal”™ (WegelerstraBe 10).

- 022 4R N TN T M NSNS ST IR AR AR MR MM KT R A 2y

Extra activity on Thursday, June 23, 10.15~11.,00 and 11.15-12.00, Kleiner H&rsaal
WegelerstraBe 10: M.F. Atiyah (special lecture in a course of F. Hirzebruch)
"Convex Polyhedra and Algebraic Geometry™.

E. Friedlander will talk in the Oberseminar {Thursday, 3.00-4.00 p.m. at the
Max-pPlanck~Institut, Gottfried-Claren-Str. 26} on "Rational cchomology of
algebralic groups”. There will be tea afterwards in the MPI.

on Priday, June 24, from 4.30-5.30 p.m. D. Growoll will talk in the Colloquium
{Kleiner HOrsaal, WegelerstraBe 10) on "Riemannian spaces with positive Ricci
curvature”,

Die Referenten werden gebeten, ihre Xurzfassungen bis Dienstag Nachmittag (17.00
Herrn Xohnen zu geben, da wir den Tagungsbericht allen Teilnehmern noch vor ihrer
Abreise aushdndigen mdchten.

Erfrischungspausen mit Tee: Dienstag und Mittwoch vormittags von 11.30-12.00 ODhr
vor dem GroBen HOrsaal, Wegelerstr. 10, nachmittags ab 15.30 thr im Diskussionsre
BeringstraBe 1.

Die Post liegt wlhrend der Teepausen aus. Den Tagungsbeitrag bitte an Frau Gerbe
{SFB~Blro, BeringstraSle 4) bezahlen. Programme und Informationen liegen vor dem
Diskussionsraum, Beringstr. !, aus,




Tnstantens,
M. F ATIY AR

Titel:
Autor:

Adresse:

Mono p oles

aud Retival Haps

Mathemaheat Tush ke, O<fet.

T will discuss

and outline @

UJ“-I-YQ .

Raonst_Maps
hoi b ras <f &
Mmg"‘“”‘j?
g, Ktk "“"“"M

i i /

G A

Vén e §

/;,wﬁ’
bwsdl

+hrya

szr(aWWe_

to S*

ooty oMt

Van oy gwad Pﬂ’bt"‘“s
o 1tlake Fhew in

(/&uoﬁwq,c 5(f)
R
e poctroslily 7E
it W‘ ¢
7 /;,,,,.,/, i A

zy ly) komcv[‘}e Jie (,A




s

,Aut??z M-F Arevan

pechfi o hi) | P el G e B e

/‘Té’cf&j R A ’?’3(5) = Z . Tl
Celee CHGRS P AIA Aﬂ} }/ o bu-dl @ fi- plei s
et ;:,/ a  Ieortadlc p/ma oot

/)1&4‘4/( af *®
¢ 1 Foenf Ao

by Fase (G n) | Thee ¥
)bﬂ7ﬁ“-;t; ¢ fa. Bepe Jeem el S"/‘fl&u(

L Gwop s T} & y T wtll /ékM Hot
b Pt ac a  wafrcl K kb
e 4—76 e ﬁ&ﬁ—&w:«wo{

“f 76 sl 1«.;74.r '. yA eboes
(baset) FelE AR ” (::-77)
LN
ne M (RG)= F b Al A &f
j{,w(/w&’ f%‘u




e

msor: M- F ATOYA K

Seite Nr.: ®

i
fe
at

ﬁlmfffb,

ucl

w .576 ace

<

Mo ety o (] - ¥
(sl brcdly  fi w/l«’u ros et

bar pask) v Aeda by Mon (G 2V).

)"4 /gl)ro( /vrtoé 7 /%
Jorl rets 7 74{:"6«»:!

PR/ 222

by ket
Sl S - aches o
Ge ,P(uwb( fe A

M (6,2, 7) = Rak (G 2, 0)

Meesln  IT yﬁ/"%*
¢ S P s

& '
7 Aeppen 2 ‘

MOA:“
{h—/y(ﬂa Cuzé N
(o WM

3

< H Becanss 7

5"~ Ja v Ot wied
haﬁufd’do
£

o7




Mtortr M- F- ATIVAH o Seite Nr.: &

MW@/( 047 o~

REFELEVCLS

Lechetr Pisa '

A FPodds,  Ferk

,3;?:—32??

A Chpreborti | Phys. Ree: D v2€




Autor H G. Faltings

Adresse Bergische Universitdt-
ftm weet Gesamthochschule Wuppertal: - 0 .

THE CONJECTURES OF TATE AND MORDELL

The proof of these conjectures over number-fields is a trans-
lation ofs the function-field case. The main technical in-
gred;égé is the computation of the héight of é voint in the
moduYi-svace of ‘abélian varieties, in terms of the corresponding

abelian variety over a number ‘field.

More precisely, let A/K be an abelian variety over a number
field K (with integers R), which has semistable reduction.

Extend A to a semiabelian

p : A — Spec(R)

with zero-section

L

SIS

s : Spec(R)-—»'A ,
and let

w

— * top I |
a/r = 5 Oy/R)

A/R

Wy/g is a line-bundle over Spec(R) and has norms at the
infinite places of K(square-integration) and thus has a
degree, Let - 3 Tl

h(a) = -degW, ,.) .
[K:0Q] A/R :

Then there exist only finitely many principally polarized
A/K's as above, with bounded h(a) .



-2 -

The next step is to lobk-at,the‘chaﬁééaéf7;h4§d  under an

isogeny

1f G = Ker(4$) , then

h(Az)—h(Aj} = 5 log (deg(¢{) - ool lég(#s QG/R

Especially = exp(2[K:@] (h{(a,)-h(A,))) is a rational number.

)

We first apply this to the case that
G =UG ¢ ali™y

is an l-divisible subgroup. Then:
Lemma: h(A/Gn) = h(A) Vn

Sketch of proof:

Reduce to K=Q (restriction of scalars) To G COfresﬁbhdé' 

a Galois-stable sublattice

W G T, (A) (Tate-Modul)

of rank h=height(G) .
If

d = aim(G) ., _—
- . h
gh(An)-h(A) =n logil)(iﬂd) Y

and

' 'n = Gal(€/Q)



operates on
A Ah(?rlt‘a;

via XOd , where xd‘fdenoteﬁ the cyclotomic charxacter. .
By the Weil-conjectures d = % .
From this lemma one derives by wellknown methods (due to

Tate and Zarhin the Tate conjecture:

a) TI(A)(:>31 0, is a semisimple m-module. - . . .
=
b) End () ® , %, ¥ End_(T,(a)) .

The next step is to show that up to isogeny there are only
finitely many A/K's with given set of bad reduction. We
must bound the number of isomorphism classes of the
Tl(A)(:)Zl Q, which follows from Cebotarev and the fact

that the trace of a Frobenius on T,(R)(®, @; is bounded

1
by the Weil-conjectures,

Finally we show that there are only finitely many isomorphism
classes of principally polarized A/K's with given set of

bad reduction. The main point here ist that for 1 big enough
h(A) does not change under an isogeny of l-power order.

The method of proof is similar as in the Tate conjecture:

Last not least by Torelly there atre only finitely many classes

of curves over K with given set of bad reduction.



Parshin has shown how to derive Mordell form this:

If X/K is ‘a curve of genus g > 2 and x€X(K) , -

one constructs a covering

Y(x) » X

ramified only in x . The result above can be applied

to Y({x) and leads to finiteness of X({K)

-
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The result we will present is most interesting in connection with the
Birch~ Swinnerton-Dyer conjecture, which we now recall.

An elliptic curve E over @ can be given by an equation of the form

yz = ff3{x) , where f£,(x)€Z[x] is a cubic polynomial with distinct roots

(and hence discriminant A#0). To E are associated two basic invariants:
1) EQ) = {(x,yiE QZ | y2=f3(x}}U{M}, the set of rationai points on E,
2) L{(E/Q,8) = z a(n)n °, the L-series of E; here a(n) is a multi-

plicative fmctiﬂgﬂ(i.e. a(p?l...a:t) = a(p\;l)...a(p:t) ) with

ap) = p - Hx,y€R/RE | y?mi,(x) @od P} =~ 3 (&,
vt i 1 x (mod p) ’
a(p® ) = a(p)a(p’) -pa(p” ")

f‘or p}é .
The following is known about these:

1) E(Q) is an abelian group, the group law being such that three points
in E(Q) sum to zero iff they are colinear (Diophantus, Poincare). This
group is finitely genmerated, i.e. E(Q)~Z'@®T for some r€Z,, sand finitq
T (Mordell, 1922). Given E, the group T can be determined algorithmicsdlly
whereas for r we can in general get only lower bounds by trial-and-error
and upper bounds by "descent" (Fermat). The group T is always isomorphic
| to Z/oZ with n$12, n#1l or Z/2ZxZ/2nZ with ns& (Mazur, 1977). The
aumber r, which in most examples is 0 or 1, can be at least as large as
12 (Mestre, 1982). On E(Q)®R there is a canonical positive definite
bilinear pairing <, >, the height, characterized by the fact that
<P,P>? iog ( denominator of x-coordinate of P) is bounded for PEE(Q)
(Mordell, Neron, Tate).

2) The coefficients a(p) satisfy [a(p)]<2/p (Hasse, 1933), so
L(®,8) converges sbsolutely for Re(s) >3/2 . Nothing else is known in
general. However, there is a large class of curves, usually called Weil
curves, for which we know that L(E,s8) is an entire function of 8 and

satisfies the functional equation
N5 2-8
() T(8) L(E,8) = ¢ G2)° ° I(2-8) L(E,2-s)

{with e=21, R being a positive integer (the conductor of E) containing

i ‘q_nlvy?riftcnga’ ‘dividi.‘ng 4. There is an algorithm to determine whether a given
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elliptic curve E is a Weil curve, and this has been done for htmdreds of
examples. The Taniyama-Weil conjecture says that every ellipt;n curve ‘over
Q is a Weil curve. The defining property of Weil curves 15 that f(z) i=

E a{n) e 2wing (z€H) 1is a modular form (and then autematmally a cusp

f;rm and an eigenform for all Hecke operators) of weight 2 for I‘ (W) =
{( )€SL2(Z){ c=0 (mod N)}, i.e. the differential form o = f(z) dz on
H is invariant under I‘O(N} . Then the set A={ fym,f »(EH,!(XD(R))}
(where X, M = H/T (W) U{cusps} ) is a lattice in € with €/A isomorphic
to E(C), and =z ——~>f w gives a map H:XO{N) —E of finite degree and
defined over ¢ .

No general way to relate E(Q) and L{E,s)' is konown. However, the
Birch ~ Swinnerton-Dyer conjecture says: Let p*arégﬂ L(E,s) and c =
}é_i’._x? L(E,s)/(s%)p (this makes sense if E 1is a Weil curve), while E(Q) =
Zpr, ®...82ZP ®T with T finite. Then p=r and c = aﬂdet(ﬁ’. P. >)

t

>

where the perlod" Q2 is a positive real number (belong:mg to the 1att1ce A)

and o an explicitly given rational number. Up to elementary rational

factors, a is M|/|T]|%, where 4l is the Tate-Shafarevich group of E

(definition omitted). However, Ml is not known to be finite for a smgle E.
A special case of the result we prove gives some support to this

conjecture.

THEOREM 1. Let E be a Weil curve with conductor N and e=~1 (thus »

is odd, so the BSD conjecture predicts that E(Q) is infinite). For each

negative discriminant D congruent to a square modulo 4N, there is a point

P, €E(Q) whose height is related to the L-series of E by

(D) *a
(*) L'(E,1) L(B , 1) = 7;.—:]: <FD . PD} .
b ‘
Here E(D) is the "twisted" curve Dyznf3(x) and wERm a certain

period (roughly, the product of those of E and E(D)).

By a result of Waldspurger, there are always (infinitely many) D with
L(E(D),i) # 0. Hence, even without knowing the definition of P_,, we can

give three corollaries:

Corollary 1. p=1 = r21, i.e. if L(E,1)=0 and L'(E,1)#0 then
EQ) is infinite.

Indeed, under this hypothesis the left-hand side of (*) is non-zero, so
PDEE(Q) is not a torsion point. |
Corollary 2. L'{(E,1)20 .
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This supports both the BSD conjecture and the Riemamn hypothesis for
L(B,s) '
Corollary 3. If p=r=1, then the formula for ¢ in the BSD conjecture
is true up to a positive rational constant.

Indeed, the height <PD,PD> is a square integer multiple of the 1 x1
height pairing determinant in the BSD conjecture, and L(E(D),1) is known |
to be a rational multiple of the corresponding period. Note that in this
corollary the mysterious group lll has dropped out; if the BSD conjecture
ig true, then (%) implies a relation between the order of Il and the index
of PD in E(Q) .

The points P, are defined as follows. Given a discriminant D <0,

the class number h(D) is defined as the number of SLZ(Z)—inequivalent
primitive positive definite binary quadratic forms of digeriminant D, or
equivalently the number of points 2z in a fundamental domain for the action
of 'SLZ(Z) on H satisfying a quadratic equation azl+bztc =0 with
(a,b,e) =1, bz—éacsn . In a fundamental domain for I'O(N) there will be
[sL, @) :T,(N) 1h(D) suaczzh points, but if D is as in the theorem and we fix
an integer r with r 2D (mod 4N) , then exactly h{(D) of them will
satisfy a=0 (mod N), b=r (mod 2N) . Call these 31,...,zh€H/PO(N) :
then PD = “(21) S +u(zh) €E. The points z, are defined only over
the ring class field of discriminant D, but they are conjugate over €,

80 PDE E(®) . The points z, are called Heegner points {(though the defi-

nition here is due to Birch) and have the following modular interpretation:
XD(N) paramtfizes pairs (E,C) consisting of an elliptic curve E and
a cyclic subgroup CcE of order N, or equivalently pairs of elliptic
curves E and E' (=E/C) together with a cyclic isogeny E — E' of
degree N . A Heegner point corresponds to E and E' having complex
multiplication by the same order, i.e. End(E) ~End(E')=~0= {(x+y/D)/2 |
x,yE€EZ, x=Dy (mod 2)}; then E=z€/a, E' zl)/im'~1 for some (-ideal a and
some primitive (-ideal M of norm N, the class of 2 corresponding to the
in@ex i= i,,..;h(D) | of z; and the choice of 1 to the choice of r (mod 2N)
with rZ=D (mod 4N) . '

In some cases, we can show directly that PD=0 . In particular, if
N=37 and D=-139 (with h(D)=3), then we can show that (21)+(zz)+(z3)~3(w}
is zero om the Jacobian of XQCN) (and hence a fortiori on any quotient of

it). This is because N is the norm of a principal ideal in 0 (namely

37 = (9+139)/4 = N(1), A=(3+/D)/2), so that -the function u(z) =
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12/a(z)/8(372) ( &(z) = classical discriminant functionm) takes on the same
value X at each z, (if the ideal n with norm N were non—principal, its

values at these three points would be conjugate numbers in a ring class field)

Also, u(z) ==q‘3+... at infinity (qwez'uz). Therefore the Function uz) - 2
has divisor (z )+(z )+(z J=3(») . The Jacobian of X (37) is isogenous to
3,,.2

E{ME‘,2 , where ’f::1 is ngen by y = x" +4x"~48x+80 ami satisfies L(Ei,‘!)#ﬁ;‘

applying Theorem 1 to the twist E§ 139) - ’39).1} =0 and hence:

gives L'(E

Corollary 4. The L~series of the elliptic curve ~139y2==33+6x2~—48x+80 has

a triple zero at s=1.
The curve in question has rank 3, so this agrees with the BSD conjec-}
ture.

* * *

Corollary 4 is of interest because it can be combined with a beautiful
result of Goldfeld (Journées Arithmétiques de Caen 1976, Astérisque 41-42) |
to yield:

THEOREM 2. There is an effectively computable constant ¢ such that

h(D) > c (log Ippy' ~ 71323/ log log Dl o

for all discriminants D<0.

Indeed, if (-~—~) = +1 this is trivial, for then 37 is the norm of a
prime ideal R in the order 0 of discriminant D and h(D) is a principal
ideal (EL/:) w:.th y#0, giving the much better estimate 37h(D) =5—2:MJ
> |Dl/4 . If ( ) 0 or -1, then the twist E{ ), where EOV is the curve
in Corollary 4, has a sign e=~1 in its functmnal equation, so L(Ee,s)'
L(E(D) s) has at least a quadruple zero at s=1, and the desired estimate
follows from Goldfeld's theorem. '

Theorem 2 gives an effective solution to a problem posed by Gauss in th
Disquisitiones. Gauss conjectured that the last D with h(D)=1 is -163,
and more generally that h(D) »e ag§ D--o, The latter fact was proved by
Heilbronn in 1934, and Siegel (1935) even showed that h(D) > c IDI® for an
a<-%~ and some cu>0, but neither result was effective. The case h=1 was
finally resolved by Heegner in the early 50's and by Baker and Stark in the
late 60's, and the latter authors also settled the case h=2 in 1971, but
until now the best effective lower bound known was h(D)23 ( ID] >427).

Of course, the constants in Theorem 2 as it now stands are too poor to sett
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even the next open case h=3 (which conjecturally implies I[D]|s907)

explicitly: the bound obtained would be of the order of 1010600

* * *

The identity (*) in Theorem 1 should be thought of as a limit formula
of the same sort as Dirichlet's ("solution of Pell's equation by circular
functions," 3837) and Kronecker's (Msolution of Pell's equation by elliptic
functions,” 1863); and indeed, there are some philosophical reasons, based
on ideas of Drinfel'd, to imagine that these are the only three explicit
limit formulas of this kind over number fields. The proof of Theorem 1
involves computing both sides independently, the left by a variant of
"Rankin's method" in the theory of modular forms and the right by a computa
tion of local heights of Heegner points at all finite and infinite places.
Both computations lead to formulas containing many terms, and at the end of
the calculation these match up term for term. Amusingly, the computation
of the local heights are of interest even for N=1, when the global heighd
on the Jacobian is 0 and Theorem 1 is empty (because XO(N) has genus 0),
because these local heights, which must sum to zero, do not vanish indivi-
dually. What one obtains is a result on the prime factorization of special
values of the classical modular invariant

) = e ?™Z 4 o744 4+ 196884 e2™F 4 . . .

which gives the isomorphism between Xo(t) and P‘. By the theory of
complex multiplication, one knows that j(z) is an algebraic integer -of
degree h(D) over § at a point z€H satisfying a primitive quadratic
equation of discriminant D. The result we obtain gives the complete
prime factorization of the norm of this number (and in fact of the number
itself in the algebraic number field in which it lies); in particular:

32?! . More precisely,

THEOREM 3. Any prime p dividing N(j(2)) is s
e
if 3D then p occurs if and only if »p !§I§%~§~ for some integer

x</3T0] and p is the only prime with () #1 which divides Elnlk S
to an odd power. -
/163

For example, e = 262537412640768743.999999999999924... , so
. 14/-163 - 18 43 3 443 003
3(w~w§*~*9 = ~262537412640768000 = ~«2°"-37+.57:237+.29" , and the numbers
(3-163-x*)/4 are 2-61, 2°-3-5, 22-29, 2-5+11, 2-3-17, 2%.23, 2.5, 2.3.11

g;s’, gﬁ and 22~§., where the underlined primes are those satisfying the
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conditions of the theorem (note that '(:-1;6—%-) =-1 for all p<4&1). There

is a similar result for differences j(zi)i—j(zz}' with =z, and z, of ‘
(possibly different) discriminants D, and D, and (31D1-x%)/4 replaced

by (331332-:(2}/4 in the theorem. For example, j(1+g::;) = -3375 and

3‘(”‘;—7) - j(”';"ﬂ) = 3%.5%.7.13+17-31-103-229-283 , where all primes
7.163-x? | ‘

occurring divide A for some x and we again have formulas for

the exact powers to which they occur.
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BauBstraRe 20,5600 Wuppertal

The purpose of this talk is to provide the input for part I,
namely that one can define a good hight-function on As,the
moduli-space of principally polarized abelian varieties of
dimension g,by
h(a) = deP;(CUA) .
(A is a semisbelian variety over the interers of 'a number-
field)
The main reason why this is true is the fact that W of the
universal abelian variety over A,_ is ample,but there are
some technical difficulties due to the fact that so far
there is no modular compactification of A? over Spec(Z):
a) A, is only & coarse moduli space
b) Ay ia not oroper over Spec(Z)
¢) If we taxe a proper compactification of As,there is no
ample line-bundle on it which has a modular interpretation.
Difficulty a) can be ignored,and for b) one can use the
compactifications over the complex numbhers constructed by
Baily-Borel,"umford,llanixawa.....,and the fact that the
metrics on the natural bundles on Ag have only logarithmic
singularities at the boundary. ,
For ¢) one writes the universal abelian variety over A
88 the guotient of a jacobian,and uses the theory of the
moduli-spaces of curves.




Titel: The m}wznici; Zf(wnm ;gr n.'A/ Za«% mc/,s'
“} Autor: T 'M/nm""

Adresse: Ingmtz 74!" AJWI)LJJ .Y Zﬁ'é// ?r I)?CEZ:I‘I A/ j
08540 USA

- ﬁé’){iﬂé Z%e. &aji s¢ rimin:mf ” <9]Z a Z'au/m-/;’c
"N - x> f)= A+ P (, A
fram f/e f‘éd/ (&r" Cwyk)() Z;né Zp 27?2/7(
ke e runker 1 - B~ 4AC-2B
7;0 fucé /myf JC and j are éﬂé’df'/ /V w@fldzé

(7(=/7a/4 wil% / /z’;zear) 27( an)'w%
)f ﬁxe /»ave Z‘Ae Samé J/fcrimz'/mn/.— IZL (s
6&5/ ch}necL ZL}MT 7[m¢§ som¢ 7[/77175 ZﬂZ:w/ |
T inlo Frelf &= -I<A< g

Mlmerica/ eVidence earé/ syfesiéa/ Lree

coﬁé’cﬁlféf :

1. ( O/V/bas/// fme}; Fr a dense oper sel
of values of A in E"/ 8]/ £ has an
aﬁmcfve /aerioJic' oréif, ﬁaZL ¢ 5) some éém/g




Autors M:Inar‘ S R ¥ ST A ST o ;

["foof e a el il 2 0

-~~~

il e deivie Df" salsfes |DFek

- 2 (A//Wﬂé/' //mér) As 4 /hcreaféﬂ He
dé/MMI'ca/ | J@Adw‘or J)(. f }éwlﬂe)’ more € _Cd”/«/‘fo X
3 ( %réff) f# a sel of values of &
i\,jﬁo)( | /zofiZf'Ve Zeééfjap measure, Jhere if” ne
| altraclive ;)erioa'ic orbil, j
- _77n'5 [asZL c@ecZZre ,v wé; ﬁéjéff/ ZoL .}Pi
| .’.]Pfﬁ‘{t.‘?a’/ 5/ j;éé}mn, (Sée d[fé Qf/?’fa)y and
genea/ic/és/ | am/ an EM/WZI&ZL/MEM //247)3;1 Z;
md/y -/ammefr ﬁ/m’ JB{ a][ co»yé/\’ " mZzL’MI/ IM/}
The second my’gc%‘e was /»ram/ | é/ _

Hubfa ra//' ﬁ?uaa/// y Sulllvan Thursn  an |
m/;e/f // }e dé{CriZ;’a/ Za/m/: a 7]@ ﬁ'f)f
caryecféfre has ol /@Zl Jeen /mxfeaf. R

'ana/ Wi




Autort Mi/ﬁﬂf " Seite Nr.: 3

Héré' s a precise slalenen]”

‘ Mano[tniciz;—/ ﬂ@are/y_ I¥ Af < Aj y

Then jér»a;y z%ra/; ' n/ ‘Zzle numfer

| 134”‘ 7( ’| a/ fived faz’né salifies

AP < kS

a«n/% m / Wf/ ”/ o{ eriliea! /w’a?; 'S‘afff;fef
iyl
-erisiareu;icz anz] _g/en/é /nkré Sjmm Z%izl | |

#e "Z%Vv”éi’a/ é,,z‘,?//p/ [,é/) can Jé amyzf/

as [im ‘,1,‘ %/Wf)[n/

ﬂa; zf ')é//au/f a5 a cara//ay Z%cZL
KBS hG).

e A/#fyz ﬂe mw?srz/b;? fA{!Mm involve 5

o;% redl mnaéés/ dl  Toown proofs make

e




ilam-.or: Ml/ﬂéf' Scit:t mmhé,

use | '0)( Cm/bx VdridHe meﬂvj52’; 7 oV 2%( | ﬁ /A"j
ke/ : le:nma G/I a Pef{bf/icj; aro/{ZL S ;

| 2 7 e 2, :;;32) L ‘
Aapemﬁmfi@ ‘z'{ 2ZL wnfd/};f Zﬂe m??fi[ /w}fz/L“ z
o tht DSEW)=0.
Lenna. ( Wil Doty Selimn). T T
e s f al g bl b e
orbils a)[ /p,,arm/ n, ijic are 0@[&{ in he

same_way ) z‘/;,, Zh’?z are A}oaw//’ zﬁy}zjﬁé.

IQVém/ / m’}[ s have Jeen //’m." Wi// -

Jescn!e one die 2‘5 | ﬁﬂff@/ ”g‘/m%f/””//éf |
Heory.
/ given Z%S Zeﬂ,"d Zﬁjf/‘fi/t‘f A/i/% Z;/!
/ /. .?'ff/_ :
Mi/rwr *ﬁm]«fn‘ Z%Mr/ 9)( ' ém% < inyarint § ya |
and ﬁdrfz:n ' J;Z?’MM;"/; lééz T/{f’/f?ﬁ 7[9:"

kneaéy inmr/;f,,/;/ | ﬁt /rmf 33 an/]g;];ﬂjjf

i _



e Wi mame ¥
Pe feré’nw S

L. Carloson 2 M. féﬂd;cés 70 Wéar‘
7> caz/ef J Jpgzm M

/,z,,, Py 739; f,-m/m
, A. pmré/ 2 T Hbbar
CRAS Pm‘ /%’Z

| z
EP7V;EA$mw ol awwaaiimauaaz
Comm. Wl . 281 (195 31-98. (b frimrL )

| L. Jgaéer/ W% %M
A (x) a—-x We’a

& bmﬂz? 75'5' K 3-57
5
/,/ngM

J. M:/wrl W. ﬂdﬂfﬂ Jf’?

4/;; (M /777)

M. Misiurewicz & W. fz/mé % M
) aaé?.; 50 0?77) 299°300;" Studi a5, 677
(1 5'0) 45-6

M, Reps  Tooitnie mbnsthy fWZWMﬁ{, W

anéfaﬁ 198 3

| D Seboan, WW%@ Dgpind THES

/732




Titel: f)n Caajmfvfes O'? Lfclﬂfcnbaum and @,uillen

Autor: E'fm}.. M. Friedlancder (c$ter Soslis =1 al.)

Adresse: Dep't &5 Math y MNMorthwestern Univ ', Ecanston, I,
U-S. A

These C—oavsje,c.f"ufej concern The Competetion
of alsebrac H-groupes o5 certan arithwmetic and
al«se,éro~9ec~ue¥r:‘c !‘l;zjs . To metiale K"‘f"&o(*yj we
recallecd o Theorewm oF L Qulle, comcernus The
| relotensh.p oS H-aqrouss o chow sroops &5 au
|alssbraic variehy £97 ancd a Theorew of AS.
Mekoriev - A.A. Sosla Q/‘ﬂ[-ﬂj K- Jheory CK /n ,{L)
Yo Bracer yroups L[7],

. We conswler K-theor, mocl-n of « commutaie
Vrivg A, K lh Zh) | which Sk # The fory et

= K-(A) 2> K (A) —> K (A, Zh) 2= é_,(,o-e»
V’h« lefHe evicleace other Hhan Quillen’s cowmpotahiy
oA e K-theor, o5 Siuife Siekls, the Sollowes
Proecyrem heg been, propgosest:
T. FRr A au als. closed felk! o5 char =pro, prove
K (h2,) = { ?f" f U e Cupe
IL.Fo, A the local rias o5 germs of ckebrosi Sonedonys
at a poirl o e varety (with resped o the elale
Fooles), prore 1 (A, 70) = k(4 22
where A=>d 1§ The residve meyp.

L. Prove The existence o5 o flocal- fo —lobal C‘fbf The
| &‘!’afe ""/0[95\{) 5;’!:.*-'“::[ St’}‘tuence ‘ga{‘ k""”vwv'y-ﬂmin‘




Autor: E;;}, M . i‘;‘-fec!la;gdef ’ Seite Nr.: E :

o

TV, Constecet o computable tepolocical theory
Somorphi, to alsebru &-theory oo ~n Sor
“ree r'u;sg A ;g ©one That Safcsfiss I.)-»]IL)

f:(;f GL:-:(.A,) >0; I‘:)sa”ows gw‘om Q\;;lfcnjs Campu*a‘iuv:;
o5 K*L[?;) cncd The -f:a//omn'j o

M CS")S}‘;’ Z"Eﬂ). Le.‘f’ F‘-‘?ﬁ L& ey Ex}metém_
&S algelpra.‘caﬂy closec! Selds. Thea - l;r“; %) —=
K* (R7 "z/,,) 1S et ($ontorplisieg

E.S’ is .- ’:"lﬁl&fed Ly The 50//0»:1“; ‘f)qeafewz
' tnclep e nclent
amoonced by O. @nbloer‘} aned Proved, b = 5/@:‘4&/

case by H.Gillet awel R. Thomeason L4]

neargm (éab.éef £3]) Le,'f‘ A be = hwsc/ /cx:.al ru%
u,I‘Hq rtesf;/ue, {e;ic/ .ﬁ. ctored < SSuvme /m = A . neq
14#(,)&} Zfn) —> }(*C.LJ%) 5 an fSCWorpleM.

Biieg Flais Jast theorem, Scsln completed e
roo§ o8 I by proviag The Sollowsis .
P ) S

Theorem (Susfoé[7ﬂ)!.¢,+ c* envie o Lie -..J,c,u, rewed
s e olserete orovp. Then

BetRf—= Beiir) , BELEC)®—>BELEL)
(‘Je:;c.rm‘:ae _fswor}akcémf »7 ZA’ Aﬁ"twlésy.‘ I‘;!

‘ _ @y eve
varticlar, K (C, 2h) = 2f P




autors Evre M. F;'y//“”c/gr Seite Nr.: 3

} Um}zj -;saph;s}.'g,c;‘feo/ homo/osfco/ alq ebra 7‘«@(«;;’-3&5
1\ Y. Thowason hes proveed The fo//ow“lj Weak Sormm
o% IO)

E T):a@/'eﬁ (Thonxsoy fIEJ) Let -—@(A} cleaole alkebraic

1 4 " ~

K-theory o5 A mod-n wilh the 1RBol eolement mvechl

Then $or soS5itsen HY .ncie. ZL %v,?—-—a/s ehras A , There
exiots e spec Yl seyuewc“{’.

r,-4 _ r DS~ Yy _.
ETH = HI ek i 70-) =K, (D

- F‘;f E) w* avye(‘ atney( " havc CGnS‘Ir‘uo*‘ecj 78
’Hoc.cw.f alo-penola:ES c»v/y on The efale 7‘0”"/"5}' of A}
K:f“(.A} 75{4) ) ancd bheave pProved e %//aw,hs

TII&O*’?M (a”fe/“ r:‘;r‘ecjland?f f"J) Let «l be m:f;tru::e,

Thefe exists e waferal 7’0"‘“!45 {wmq‘/‘-o:; o3 Z[’/ﬂw/;e‘;q
R K A, 28°) — KT B0) ey V7o

W

Sa‘{'!;‘g{l:ij
&) @ itS ooy ;S.Dwra.rphegm \&y g”‘gc erlsls “ﬂo/ a{gcbr‘al‘ek
ally closed Sieleds

b)Y & Sof‘}le_c,‘,‘l‘vg Sor Sekh 25 pchd ciule

&Ohovnafo'st‘cdl clonensicn €3 af the prwme £
T‘—ht Liahfeﬂgﬁbn( Coajec l‘b-ﬁr go/' 5/0!'&’ g;e}!s l’S
es»im(on"‘ +o huy C.ow)cc,)(*uf'c *b"f ql) s

awn ;‘St'?Mé:‘ph%m {Of A= v"!ﬁs of %‘)‘cserg » e
5’6&«.] Sielod (wity )2 choznro/) amc{ all VY*O.

aL) There i5 = lecal -~ slobeal speciral Scgvcwee

- S~ < -+
EP;:’ = H;LCM "'f@’ %) => }fcpfz)(A/ZZe)

c.)

—




Autor: L::*ul M F:‘:cd/aﬂo/f’f ’ | Seite Nr.: &

T view of Stab. fc'}"\, Theorems rcﬁesf‘wiﬁ
H(B6L.th) with H (BELIA)) | e orthoyonal
anc symplectic analogues of I.) proved by M.
K aroub: fSJj cennct ﬁ‘n‘alu‘l?i}, Theorews Sor these
Groeps, one WIS h Conje c/w“c

Co.a}agjure For any c;/sebfokﬂ//y C/c:&:c/ {«'c/c/i, Gihy
realuc;[—lzﬁe c’.mmﬂl'f.)( l.fi:_, §roup G- ;,._,;f), qssoc)oi‘;ﬂ/
d'seial‘az.c. “yrovp @}b cve -~ -ﬂL} There 15 < f’?dfwﬂu{

Isomer phsm,
HY(BG ks, Zh) = HU(BE, Z)  thekh
whiere G-,b(jﬂv.) 15 The oflScrete group of yatonsd! p\a:é‘&cf?‘ )

Rebtw"’i\[/ G Misliy andd T proved The §ol/owu;§'

Theoren (Fiiedfanler "Mm}fm[z.?)
a.) The ebsve C»Gr'ge.c'l'urg 15 troe Sor b= 7

L.) F;.r any ﬂl/ thore 15 < %u)‘urql 5,5’1.'3’" kagc;‘o'/;
H*C'BG ), Z4) /ﬂﬁé Zf)
c)T;,us wiay 1S5 en Lsomor,qlﬂsm @ Sor any X ©

('351’6)&) ;“Z/r!} g‘ ce ‘;'ndlc Subar'a-»'p ﬂ'f—@(.‘a‘)
Sveh 'l'h.nt‘ X reS‘[*rrcﬁ’ M'?‘f‘;v}q/[y ":! /{C()g”; Z/f)~

Rﬁgefcnces
L413 W. Dwyer and E, nf?c]lewder A/ﬁ;e:br‘a.c ano, E'fct[a
M tuﬁbf“{ T:‘—" cty p eocl”

[z] E. Friecllawoler aned G M's'lw'x Cobomeolosy of

L-le. Syreovos dcvlc»l !‘e/afc:cl d‘SCr’e}‘c Q[jebfqtr_ 3{“{3;},&5
To appear .




z Autor: E:‘n‘:- M.. F;’:EGJ/CI»'?JGJ Seite Nr.: S

| [31 O.Gobber, K-theory o5 henselhiay local rings
| and henselian poirs ., Lmu:ny 1983 abstract.

[ul H. Gllet and A. nomasc:n/ — te eypeanr,

; Cs1 M Kafwula.‘/ Appenclx +o L1907,

, L&] S. L?ckicubabm/ Va[ucs of Zelw §-u,,cf¢o".._§,<:{u[e
cohonoleyy  ancd elsebracc K- fheory S LN, 342
‘ L1 A5 Mekociev andd A A. S”SI';’; K -ccbomoloyy <

Sedcr}“ Bfauer mr?t)"a'es < ol nofm~r‘83cozog )qomama(»

, phiem . To appecr 15 Ty Acacl Ser. USSR

| (81 O. Qc‘d/uz) H%Lu Alyebrace k’“—.e-wy , Proe, &5

j Vancovver I'.C. M. , 1974

La7 Y. Qodlen, H%Le/ A/f,eb(‘m}: K"lecory I SLN3Hi

Lol ALA. Svsla’n/ On the K- ﬂveofy of clsebraiially
elosecd Selds . To appear th  Lav, Mats,.

£11) A A. Susffwy/ On 1he 1(*”,eoz'y of local Siels.
To vppecr v Froc. &5 Lvm:}xy /983 .

1 Lzl R‘ThOMQSan Alﬁebrm}, K- theory cncl efale (o[«m-mlg’,

T; Ofpeqf“. |




| micer: Polor omulislectis ot cumadune dinbtgral s
,g;utnx:."gwé‘m (m‘e‘m“"k

| pcresse: T Yy - dos kv . Kol , Wangerlad 26-90, |-
5000 Uplun 1 |

=
o

A owane appopiate Chuk Coe S Rl uadd e JPolos
R pllochis , cuvoalare Uititgods , ok, vivaioud;
omk dibormakuims o e fomguk o umee we ise

o {tony o ) 4 -prsamabtn diflormation delomuna,

e mdunim I & X of & whglauky k3 < (¥ o)
Fo b mduma Ix3 < cCyn) o tue Tamguit cone ™
%M%thd%wwt‘ to damical pojiding
vavedands of e progchiaed tamguk ens (Luopddudliy omat
Yo cdanloki Hhe Limids o} cortarm cumabins imteaels, .
(Rowodk Tuin difomalbinn v anprcial canc o} He “dior -
“nadum o . wormal cone “ wlldh  BAUK-TULTOW-HALPNEASON
Untd o, Maesi maed o} RIEWAVD-L0CK, aud wliet &> uadul

i oo Lkt | €-q - tn ddiuting algdradc twtiarcioms,
47, (31).

The dwaiiaids v quishim are Wa Locel polas omalbiph -
CLS e (x) 5 Ok 41, fiv o Tdlieed. pure & - de-
manisnak Whidanky , dined by LE 0406 TLibe aud
TEISIER |, nee (87, (3] - Wac neombo bhe ataty untful
and vintrlumy inviuiauds nce Hhisy ety e uatd, o

it Mo CHERY -HACIHERSOU - SCHIARTZ -Aamun fiv wayukan
vambus (€6, 8T (7] | ast b danackiniie WHiTVRY .
Umiitions momicatly (18 1,01) . |

¥) by o b map p: Y =@ alt. PWaX 2 X ok %0
, M 3‘(9}1\“9 = CCX;V"‘) .




autor: B . Motsy t,q | | - . Seite Nr.: 2

T borom wdvrid fo e o Foble Go

|  wgeshbivota)
Thaonm B OF,x C—a(@", o) be N% g;f o mduad
dewmwmﬂ nplex pace of dimunsim d, & be
the olomdaad. KAHLER-2-[ovmw on cc”, and Uk 05t od
Cp dunote e k-da CHERV fprms of e

Tt Wbk vk fo e b i Yo, Undcud by 67
T(xw\.';{m o sl st " b% ,

0 The vnbegrads § epndd ot Bune B, o
o KB, | |
Ve Gatf of omall gusiuh radivo 1 n € ovbumd 0
oAk Wt gnbigmbs aaclo bl Fomrbid an U ones
vy XM nB-{'

LGk e . .
T AL A YW PR, WO
xngf : : o

Ta0 7

Romodo 4. hectant hzo -
wn LS <Pd =‘nd.mlipfjdh34xm)(

N0 '\'M Xqﬁq
nduww b0 THIE qua DRAPER | (o), 21

2. The Guse Lxd i oo T, ssn Lol Enrtmio®s ane 2vg

Shotdeof o) taepraal Cumggn m e (allowaa, M

K) Yagy diannlis s vtqulin Loam af X




| autore B Taponm  Sette Wr.: R

) T R Blownvp - diegram

b ={al el I gV

et

aV
twill g, e m\woydwm\ o{aefﬂv o Qs on ..
O - 2osediin, = @V -{o} - |

¢ = ddyu (dadeo
o - it A ST
w&w.‘»(u = 10 FUBUL-CDY -« Ly qce"“ ;i@w’.’m Sw,a&:
_ ',':’qu =d‘1‘! = W

b T Basde Mo -&iaguam o) (57

w"‘xcrk(:"no A A ’rx
X & Ko @V sGamy (@)

5 | \g‘&v

@G)\‘*")\{ i X <

7]
\'Pﬂﬁtx&:v
we danrt Mmoaa) aud STOUE s
o ¢ ¢ aqfl S Cy a1 A wh*
,;;3, YaB xn;m |




D < GO S

ey e
Apkorhen Balte WM*&

o

Al onduson & Culee B, = T13h| T (e sy

'ﬁ% Sc"k : ,za 2k éﬁéﬁdd* . Sc:& r -k
35 % Xaf(Bm)

S“*“'““"“‘G‘“W mefuswwwowﬂu
st ; o Buowss

ook § ‘-‘ww“‘ >0
| xn@cm
coth R C o oot -
’%M'#&lﬁésﬂq} wnwmd‘om@@zgm. |

1 Y

oranusy ik w-mgc Mpd* st .
X'\B.(




| Autor: FES,(‘MU&ﬂﬁbm&
= g

Seite Nr.:

@) Tt ia @ Good dlaciplim” o] any (X, (Wud 0o
ol covpvndint YomBuicalliy ol alpdacoaBly ) :

m (5, %) = C-pt S Cp A wié‘"
_ 4 .
Wie 4« £(0), e exaplionad diuin, ardl g = e
®uia (r e tmave MLl (S.01) of (5]

4y Fuially Mot io e codhopsity of e (tbre vitigral

duets SYOLL (eee € 1Y QPMW & to Yo wlabini
m%am\mo{hfwm pry =@ of Xt

We forguul e ont MJACMM bublian Y = p'CE)

ff-'w «ﬂdzk S N Aé L/ gck"qﬁﬁk
t ";:z" o,
-l L dk
7m0 VAR S%M{)
. L C(.Ex)
B‘é xy, &) gc ngfik k d-k~
! =  (ATr\ 6 rw
ondmmp T %




Autor: ’ng ‘ ﬁaiu ér.: g :

Poplicabions 1 Daivakum of GUFRTH's (gnda (e bobaked luggs-
etract omjudites (CH, €5.22) S
2) LX) Cambe comapurbd o e Aot one

k . . .
kR < 3 G0’ Gy S}c s@nadit 2.pctyy)
¥

Fube dntlopmmuls Moduto teduialdbis | Re vimth of (€
i TEIKER  ©)oape m (¥, %) = k-t dam of PCCx )
wa g o] T8 | Mowo e polarvanthss P01 o (57,
oheblumiy Wy OF, %) alesunldd h% o] o dufiuuary damed on
sutahle local howealoy opoups HU3 (%,x) - Yawt o Specialu-
tafm bonvomeplirms ,uwiw&h}d by Fuctol (A0 VELDIER,
U S = HUB O = My (COrY =, (66, b) - 2exed
Comliimay Witk e Tiorboordom o (611, 60) - 2twmseck.)

Ty e (RCQOND, B Qollowiy Qopefuctly lolels :

Taemtm Undss Whio Sovwomopiiom | e amue LRCY, 0 opecind(ne
to e ol clamin o} PCCK, 4in Wt stust o LS, |

REFELE NCES

[1) SALK-FULTON-HACIHERIOV - (7 HERE, U - Sim Dol Now
Puld- \HES 4S(1838) 101-16F 82 ~ Expid 600 g
2 peaveR, & ~ Malk-Aw . 197 biene, R - bam.Sci BNC (UMY
\20 (%Y, IFE-20% WI-136 -
] WLTDU-HMQ%B&‘W - LQ]“\S“EQ 'y —-\’M&M
Rl € cwnlin Stigd. Osbo T e 1580 (@tam kil iy

4] GRIBFITHS P - Pude Moy .
. yr-aiz eI THIE, ® ~ MM Aw. 130
3 vl 4§, (1819, Lt Ty, 260 312

A
(6] LE DT -RXESIEL - L] VERDIEL 1L, MiTw
mpl‘cg\‘a}&.twmm, 3133 el m‘_‘g;ow

167 HacoHEROY, @ - Duns. 0]
Mokds 160 LNTYT, 23~432




. s i

Titel: ‘Thg i!‘t‘&"‘nq(}i7 0( “\c rsdole .QPQ(( o{

Curres o {te foveis &
Autor: frer W A Monfrd

" Davidt Cisembod
Adresset g : .
’r%mmlt'is Uhiverwly / We Hlan. /74 021¢C Us4

let 7;,,01 b m ey Space 0][[6‘:;5?;

0( Scnus g R R 07[ Course /14’,;:“.( if

Wa $ cbserved (97 Gveer Hat ’}27 Cm} be corvered

"\1 G mL‘ovud Vq\r‘:d-] ﬁr Jmo[Semesi I/LG.S
now Pwvd Has alse ,ﬁﬂ‘ g:tz), Severi
co"‘)cc‘wm& }awﬁ even ootlined afma{ 5 Hut

Ho, s "“ru,e Fv &“5 /éhkvcr;

and [H]

Theoren  ( [u-m]p; Foo lerge ¢

‘ nero. TYpe © rl;’culu Aher
Ty i of genenl gpe) i el flre

s “\o-(- even QG t‘a.‘l:ma.( errc 'ﬂv\r‘aual\ “Hw

8ev\em‘ Foml” o( %A

S@Qd&q“?) ‘ﬂw. “Ktwa L\ouc ﬁ\r 5 odd.
ef -E-’.?-;‘; tel Fy g eve. e A 240, /'T:rl(n;

hw‘7 cm,,ku Wor b fg Hare s awd w"-ysd( Seenns
likgl‘l b osheo Hot Ho same s frue (F-: (73»98")

&.J_egr\u.,c even ﬁr g?:{‘f‘@-/‘{} 4]3.» ?fbm




Autor: E;Jehbvd.. | 3‘1!‘.& tlr 3 2 “

Hod W hes an C(:-{ec.‘-\w: ?{uﬁamawim{

3

9(;\/15@!"' bU“‘ ua.r\‘\s G—enjcw‘vws %a-l- ]Cp
§<23 M, has none.
? 3
The praf of the Theor 6 La; two
Mﬂ:&or pqv'-(-s. Tle Cws-(- i3 ‘L 5L°Lq oot
?tuﬁc,o.tmontca‘ a&\n‘tors on “’(«\ Y‘%UL\&‘ {ocu,_s o((_

'Wta ol epdend Lo a Oqesjn(j lavi 2afion a{'}”w“'
Since 'mé is /oalf7 %Uoicm“’ (

Swmool, Space Hu Reid - Tar cviderim Caubﬁ
used | bub unfor Lu.m.idr il does nof aﬂah,

n o a Stws.P{L wou./ e all CaSes and  considermlle
CUMPUL:L‘M s Te%u‘:r:i.

One  computes | vsing e Grotondieck - Tiewann-Rocl
Theorem |, ok He canmical cloas K & gin by

K= 183-24, -3 4,~24, -24,-... ,
w\w_

1 ;ﬂ.}(&“um%‘bom“c %

. A‘)__‘_ GKQA]M %W# (7’7'1’
From ﬁq,; mL_ forchme m He weolea;

Jobaa. a(x [iaen ucmewtles) one baose Hod A o
0-“‘?&— on ()‘4&) so :¢ “M -L,a[‘ﬂ\) Mﬁ




Autors giﬁfﬁgb’é{ Seite Nr.: 3

k)"""" ""3‘-3 Hare GM*Q‘LC»&W Aivizor D
Mbaicacu mon, vzl Wit

mK=nA+rD +(eﬂec¢3w).

77’.)‘5' i¢ CI'CQ( {7 'Fosslél‘e ﬁr‘ D 0_(, %@ém
(241
D=a) - Z; b A.

(7] /og ao
0./‘2‘ <t3/2 /h,é-;é/

o /b, < 13/ (34, )
The Secowd main Sé,b s b ff‘paeq,(e soch a
oe;y;_;o,-. 77)( ﬂcor7 g,f linear Jeries oen a
reduc ble Curve o wed vn Gnn emewéaf lody |
M ﬁrm «f Q.c@m;ss}“e Covering s
Oed‘e.(b?ci {’7 ’Rea.uv's“e auvd [Knvdsen, T will
"(eS{ﬁLe a d{;;#r&* RWWA(:L\ 3 -@rdn’s My h)OTL
wits Mwms) ot lmoes in Some C(ases 4>
S}Mf "‘-—C“W'L‘M .

| Let C be a reduceld Cannemicl COrve
whose  ga 1w ter sechinm énpk is a'f‘rﬁe;




N S sonbod e

Y € o ondcible  Men a 3:( on c
éa /dmé o Aine boudle X on C Jogg{'ﬁ;g;,ﬁ
on  rH - dimomstad  vechrgpace of sections
Vie We(c, £). Zn genen | if C o
Cawdmeml: D, we (Ieﬁm e\‘ /:m:l;iﬂ o C
b be agﬁ o each
V. e #°(D:, %)

A

onch Hed wlemever 2 D meek anaﬂw Py
Component D in a point | say p ,and :
By <o <@ re Ho dlegrees wi L Whicl sechn
om V. vawish at 4, while b<..<b,
are th degree with which sechm s 51[ ;
Vanish ot 4 | Hhoen |

awL .=a€

We Sla ‘ﬂu\.‘é twe Corves &LY‘( Cabiﬂ’a/eu“

i-‘ we  Cawn wa‘q;h one ,F,«,M %‘Kv\, L7
D

6é>emlmwa of 4‘1?‘ {b"’ PN <;




Autor: 2’,5'&‘5“& Seita Nr.: §

?c-f‘m’ﬁiné jé ‘f(a. ﬂcorew\ we ‘M‘é o

AeSCr:\ve Ho necessaw’ a(w’.,gors 3( /}3 7345

—— e e A

For - many Ve, ,fus

LA 2o bl p=g- () (0 goder) 2-
He aut of smoobe cora € ot sahefyr.
“Pete’s  Condidim " = T scheme G"(C)
of, 40 s on C b smoth o[ limensin
06— & ¢ diviser A’P[ 67'43 (#
“ank _ Pl Awisr ) (See ahe [e]awt [E-H]).
| T{ g:gk—-/ o odl )ﬂm . divisor
DT, necessary for e
, Mol of e Theovan o closore of
AP; } H. s:e.{ .{ Currs  pesessing a éi_
(or/g o Hee vedocible case ) Svel it some
ﬂboivdeal- Curve pesseseo @ fimi ¢ 51 ).




Autor: é‘fSeﬁbch ‘ : Seits Nr.: (

Zf O‘f‘=21-2 b eren He o
S fnadn, & Someched Wrsre copflcqfe.e,".

Hawis [”} Mkm W se 9,( He. avh G'(fI/I'Sor

wn 45:\;,5 ohicl s o closore "-[‘Ku»

divisor a( Curves Pasegszg a 3L it

& Fam; Jﬁ‘cq,#m Foinl o,[ o rlev Qk*g%{. Fhowever,
il seems hkely, Hat S closore o AP, londs ‘
L o bellee resuld ) Eriiy oo Thsron fo k228
60 ke bl obove. Fa 9= 2¢, it seems Kb
me abull wock ciit AR while fn g7

will, ABT .

Re —f erence S

[E"”] Eisenbod D. ad ”«ms,‘i: A slvwvf/er ?“”'x[
0.§ Ho  Gieseker - Petvi Theoren. on 56’“*’«‘
O{I’V{‘scr S. ?rc.fr’. n‘- . |

[6] Gieseker D . Skble corves anld gecial
ivicors. “Tnveat. Matle. (€ (1102) as51-275

LH] Harris, J. i On He Kedain limensin a.(

SRR VHEIISI |



ator: $ioonbod Seite Nr.: 7

'H\c, modul; Sface o,g corres JL: The eyven —
3evws Case. Twoend. Mai. ) Jo appear -

Li-M7. boamio | T, aind Mom focd D
On ‘H«e Kﬁ&qﬂ.im Aimension o—‘ He MOO’-U[:‘

Sace 4- Qurves . Lavend. M. 47(/1&2)
23-8¢.




i

CoboMo N ot
Titel: fae Cobie ol cgumxgmg N F\LQQ%&;Q{Q |
T AND sNMPLeCcTC C‘GOHETK‘{

autor: Tepucce CULARE KIRWAN
Adresse: MATHEMATRAL INSDITLTE, 2%4-719 ST th@S, OXFoRD, u.K

fle. aimn of His kalk is to deserbe o %enera(

procaduce Foc QQ&Q““M""“‘Q&Q Qb(wmohc&% Cat least Ko
Y n%ber%) of  the gue ;‘3‘; &F'&‘Qg assovoded 4o
cormplax weuchive qemp achong] Suk® variehis am
{NLU’QS"'{»% in posbanlar  tecouse of Hoir rlevante bo modull
?ro‘o\ems_ -

Ahere v hwo mwmac.&e.s ko He poblem LQNQMa
b Hee sace wesulls. One & purely dlagbraie wirile Hag
othes uses doas of Qc‘u.;vo:{ml- Mocse H«ﬂ:m:) and s.amf(u};Q
o&amd,“s 1 aball ¥n%\~o axflqér\ the seeond o,eequkhm

bt X P@) be & ﬂmwbdw complax projeckive
e on aligbraic qgmup ackivy Grasdy
o X e musk astume buat G & reduchoe e Hatl
A ois e w?(e_x{gfca('{m of a maximal cm?qc.(‘ mL&mF

K. Sor mmplicihy sagpese (S GAlntl) oad KEGUL)
Lob Q) e e xoded aloghea of  Lomogqaneous

V&T{Q.'Lxsg W\‘D b.l’ C\

M@w&\% an K. /ﬂl&r\ Vke_ o.(oé’,‘«ovo»%em*&\—r{c ’:\L\ctﬂmp
of X z,%C\ is &q,(:‘nlco as the Prc;iec}{ue_ von o2
Covreo m&r\ to e incanant SLLQ:Q.QO&L“Q Q(X)q K
Q(K)&mg’t;&i iﬂ@m%{m Q(X)c‘ o7 ﬂt’() "n&u.c_gs o

rakvenal Mo
g x--3 XNG




Autor: (P\N\JCQE KiRw Rf\) B AR '-'-s'é"ftc ursz

o

we can debra open 5&«;@@3 X(}%Xs X (the
slable ond samistable fx:nds respect ud..a) suchh Haal
(1) %4) induces o C\ﬂnuw\m{* Sw—aec!nueg maka%m
d: X= —> X[(

and Qt) Q”Qﬂt Gbre of ‘i? which meels Xs s a %msgﬁ
Q- orbit, (e CMT oagin) |
wt Lo :‘nicu. f\"° H (X/{C‘\ (\'\ﬂ N “Ae ﬁo&q&%
vohen & = X(o)' (with 2oma. moce mcﬂ"L &Cmnol-\m

Lo obtaired) about the qemaral case) Ui such cases
hogbloggrallyy we b
xlie = X1G
Cecall Wk £ N i a G-wpace then ibs Qﬁw\,m%"
colomologey ] U) = H' (¥ c—:CQ
e EQBC " e uaiversal Cr bondlle l(? G ads
woi Ha mu,d Coile shabnlsess tren H (\( @Q H(Y{Q‘@

S e, = WEIGD=H0H |

e %ka\ oblasa o C“““‘A& gmr Hq(x(;s@ A a.‘ Ders

IDEA. deline a K"’»"W“O‘ﬂ" Movse” CMQL\GV\ C on X cuco

dhow that
f@ OO s "‘;"‘ \—‘«e_ tmmuq( M(NS.Q %Lm.‘:w Cm C

/

@ \'\AE, Q,C\}A—'VOJ‘«OJ\L Hmﬁt mic\r)k& L\QS Qe in C&Q_(— Q‘V,\Q{“‘QS
ie . (PQ () = pQ ) + 5 c»émse Pq (SQ

other Skq‘-

. ——



agtori - FRAPCES KIRWAN

Seite Nr.: 6

(e Qoo Cor bais i

L. Hese
o _ pk
Pt = ?{: :

Are.
Kolder

) chﬂ eu..{’o.(c(&” '

— Hiee s & CIN\L’;

by of bt rapesem%ﬁw'msg
s Hie !'N(‘U%ad{m éL X wih o Unoos
ek

e weio&fn

—  ench X%
‘O.L oc

sulovon \S

® PEe0= ROOPEG) | wd
) j;f eoch wnstobla stratuua S% - Mer is o mme{%dof
X %X ivanont  wnder a reducdoe 909&13«21‘:.\@ qﬁgq

®
sk Heab P = Ptq% (x=)
Ec&we& Crow Gg’&g‘k)

'?t daroles

Qr:\s-»vanaw\- Po‘ir\t;m-é senes Sinca. C{r\/k“;\K oR (Acwg

Ais 00;02-3 '

The eeTk;vo.n'W\(' %&ux nuabess of 7(53 o %’“’Qr\
e ;.\cQ»nguc, Cormaula, N
0 = RORED=Z R Rl

Moreoves Lkeﬂzfztmk&mkm i %! %E 6‘%1 £ 0 s

Q@r e><€xm‘>1&

AQ,('O*‘:&QQ cﬁn.%ciflf\'m & % in berms oc |

QUJ&," OV

mm@ lavEsK' Tawe (s o momant mop

V"X’?%‘*’\%m&mo& Lie ologhea &), K

£ comas From Sxf\gle.ckr; %me} e

G on T,

wes K a ‘B‘Q"\@RQQ—\Q, strucBire.




Q(’RRN CES  KIRW AT\\

Autgrg . v, - Beite Wr.: Lf

e——

(e Hus CLQ.{’\G’V\ C Corr Fha &Q_C\m L\m %ei. e. - [C“&S'D
Auas |

&%} cht x5 X Wt CC?;) = t'\(i’&)“ |

(wt Con lquL Ony, oL K—-—in.uom ouJ pu& cm oc r\ hare
nﬂ-&o«:{) OQ \\-*\(:‘?

- Ptgolmﬂ- C s wot o nchD-O&I\QJﬂQQ Hocse w‘dwm( e
| e € Blt). Howewes € mwmo,u;ﬁ&ﬂﬂgwaﬁﬁ
kel is encuefh ko ensuse U«m\- e Mocte
, /ﬂus mathod &WLQ’?’ AL %mqu(. 4o an

X Nt ashion. on o compacd ‘*‘E‘“F"QQ“’ m‘@'{g
Licdh. o owank Mo-p axists . ’ﬂux f%ﬂrﬂg(uc_ﬁ\g GU_JLQJ'
s Hhon cﬂe%m& as r'(@/ K. tw Me a(c&_‘ormc_ case

bis quibiaat concidas wille X/(c, (ol @ akove).

[Q&%‘S g ME ﬂh&.&x"\ L R. @csH' The Nan 3“’(’3 ec\}m.‘\cmg
over Riwonn ‘5@(‘\‘5&9—5 pk.{ ’\’rm eo% SGQ ‘q%z |
wk QM\r\

of tha ecomant MG-YV\'\% ko o.f‘;@q. Notnl» Madh
DC& f.C. \(m.om Su.r \a Mno(ocge des Qs‘)ch_g M,&
c.e. Acad. %c 235 Sene T 1G%2 SR

M D. Hm@wco q@mﬁ(nt levariont "r hewe

SP“ ~ogT ~ \)Qr(m:a ¢S - a e




Titel: Gm? vocickies  and +mcce-ciuua

Autor: G- Wugthola

Adresse: UB\VL{‘SI{"&{, Wm ?M’ bLQ AU'\Jl MO\Y—-‘P(.Qth—
Lks:k&:twt Ronn

A. Hivterical remoarks

The Bt conkt on Aromp voridies and

o seomd ey Lyas Proved i A&f*% %4?( Ch.
Hecwmite whio ?wvn& Hok e ¢ O Thic
rrulk Las Bew,mﬁ;eed i 4882 Loy F, Lin-
demoinn . He \""Wi& Her emaony okl ¢
roud Hhak Aee complex x40

{x,ef% 4 0.

This theovem con al.o Ae ‘tw\?»r?—ft*x“u’x
M & rtodk on arithnobical yrb?“““
M(‘“u 'Q_X?b\km—ﬁbﬁ;w v{%g (,wurﬁmx
lic-qrovp €% = G, (€), Hhe wplex
vodued wivke od He wlry M:oo‘:ive




Autor: G \U;S‘t‘»\,o(_% | Seite Nr.1 2‘,

g G, . -
T{u’. wext MH"’T‘ el n H«k/ﬁ\‘&im
?’rwﬂi w 4932 F»a, C.L. S\‘%&) mwix«,
J&w& 'Hu; ?M?‘Q&S m(.ﬂﬂt?-{;\c_ m'—}-eﬁomﬁc
0'4( "Y(-*—L’%\ﬁ‘k ind o du QMY‘%‘Q cmyve E
MMA oV e @ oxe wok R aﬁg«lm?(.
%Y‘&% WHGW, w 193¢ ;fLQch\me Ymvu(
J&dﬁ ‘\’Le,u ?&s’{o&c o4e 61‘“04' Terv v frons
el . More @A«Q—mﬂ/&[ he ‘H"NU(
{-&qk ,%ro Qg\...‘\k,u( \ANW\»L{’\'? X w%-\’LL,
&0 + 00 wme Qum

gx)@uﬁ ¢ G .

Nere ROX) dureotes ”Hu. b\)e&n—rfh“f’ L%-'f’
A —%w@&ov ord WL 0o tamg Hust 4%
Qe «9—‘6&})1‘0\«@ Aao Hose v nlh o b
\\\A;MSD'*L-*(\AJ as & Foedd o Hae

s " —



Autor: : G . \}\) %:S"U,\,g\,-]; ‘ Seite Nr.: %

M?’\’\AMQ*;;\Q ?WP&FH&@ o«{r ‘H«-( Q)QPcum‘(:'\&'Q
g o Hee eﬂhf‘l:'c arve .
Caxw\ & Cowm i Yohiue kﬁzodrm‘q youp G
c)\b‘{\\u.i Oves —@5\ La?J(L\ %Olw‘( SP‘“( TC&)
ke howtral elomust o} G ond exfo-
wuthed mop -
T@ s ¢

Jo X Arve "}Lﬁ /%N oA Q,Q_%J;m“.c“}w«— |
oph veckve 04 X e TCE)(R) e ey

Q_x?&(x) 'S ’%W\(&(&%‘&Qﬁjfﬁ. wok in
GCe?
z;mg&ktd)g Thumm

Tn A90F ARaker \mma Hie “F'“"‘*“o

R S




Autor: Cx . \I\)\a?‘kbk@: Saite Mr.: U(

H/n\Q:\c Lﬂ* dL)*”) Xy FL—’””)P’K € & >
/Q“}% )y ’(’Zf""n @‘"L’“W% MAOFMO{'JC
and By o B ekl ger

Theorom (Baker) &1&3*:«:_&-—' f‘%m&‘a% ¢Q.

Aamu e vndt oo Ae ‘mjcu?«%-‘\w(
a9 % Hadk ou atnep vorichies and Tl

o seemd ce (m‘m«%’ts
1. A amecad voudk

e oeler o Aremdihe onr voulh Lk
o A e B G oo ommunAsctive “Q’()*’
i ooy dufpad v B of diva
avon n widl »}0«@& space T (G o d
.n,m‘;umm-’o{aﬁ o |

TS 6.




- Autor: Ct . L\)C«S‘\'Kp\‘ﬂ' Seite Nr.: &

Lk A Ae om QM%@&&Q dgiinp o4 Gr

ok Dimematon < n dlefiued over CL -

Thon o con ok Hee G\VLQJ:’HGu 1o des-
ke o ok of- O~ - ratrouad ?«‘uﬂrq
AR of A Oucronly e Luts A4
‘x{—’rhwz_ =xitk malbxlrwq w},*arwf
R0 with H g, Beh vt als
’Q\W‘L ‘Hu U\«VQS-Q.

- ThesenA. g’\«?{)og«{, ok TCA), o G@)) |
1S d\:{*qw’k J%wm. ). Thow ‘\L\we exitls
Om c&b&\owﬁ rm)o'hm\q( Hood G uwith

Gy Hea -
i) imA >0 .

Exomphe O;c W w;% ddu s Arory
Woy voadhk Ruke’s Thooraa wWated




Autort G . UL\S'\‘L"O\»% Seite Nr.: Ga

ahve .
Excu“?ﬁg?., Lek A Re oy '1& ﬂ}rd}w«

\FOUYL%\T o%» dawcsmion ta Mu&& oveL E ;

Lok Wyo-oUn © TEA) A %M«b.u\ vetws
WS VIR WY ex‘)ﬁ(u,g e A(a\) ,1elsh
?‘nf?%’& Hoock Wy - HU, Bre /Qﬁu&ﬂ{%'iu-—
Mb«&w‘k oV ey QEK&A) BB . The L
el g = Qg W) v Atlen
owd o Ma{’)(‘&,b{_( !oa,giq Jg.a-p 'T(ﬁ) NS ¢ ,Q\.D.,f.(

T(&e.arie,m 2 . TL.{ V\a C,nmw(e,x VLMLMQ

\A’\‘\)"' y “h,oa, Ove &"”t\'kwe‘a {u.&l.?—k‘\/

)

duk,

hth. m-s ‘\"'ut)r% '\W—‘\L’&C QC&;)LC’VA
0,‘ \'JMS\LNFM .




Autor: G o stlela - | SQit:a' N

| '-f. ‘ptriu&s

Cownsdar Flho Ju,zﬁnc SRS

‘32 = (3 by
Tle Hoo «%vwiumu«r’rui ?ui'n&c Ay

e by

r(v) ™
ng\ - (4

\My% T A \IF

¢ 0.

W =W
So gpuo& vedireg &4( §pre ol /F\woi»'guv
appesr od ;Y»czoclo. |
L wwaide Hee 5“"""‘1 Qona 04 o Swnooth
?Wﬁ)*"‘h’” Y“""*’-’\Vef X sl o hou-exack
Loed Nwow-or?«ﬁ:c /\»<€ww'§ one X
dudined Aot oves & Lok D A 4t
ploc divsor of T ownd Y= X- 1D




Autor:

G. \A)t:ﬁtw\}% Seite Nr.: O

Tl B C A &M?w’ﬂ,, tn Y

Thaorem 3. (X 35 witler 2600 o

c
& roacs comdlanch ol




1

Titel: Generalization of the Cauchy-Kowalewski and Holmgren
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1. Statement of the problem

We regard differential equations of type

(x) Bu

“""Lu-

Ot

The function u, for which we look, depends on the time t and
on a spacelike variable x, where x is a point in the R™.The
differential operator L is of first order. If x denotes a
variable in the plane, then we will write z instead of x. If
the sought function is complex-valued, then we will denote it
by w.

A special case of the differential equation (%) is the
hans Lewy differential equation I

(1) O _ _ Ow i

which is (for z#0) a linear differential eauation without

singularities. Hans Lewy had proved, that there are infinitely
differentiable functions f = f{z,t), such that the differential’
equation (1) does not possess any solution.

On the other hand the Cauchy-Kowalewski theorem shows, that
(x) is solvable, if the coefficients of L are holomorphic. In
this case, moreover, it is possible to prescribe the initial
values

(xx) u(.,0) = ug

of the sought solution. However we must assume, that the ini-
tial funetion u, is holomorphic.

The reason for the solvability of the initial value problem
(%), (xx) in the holomorphic case is the following one:

If é is holomorphic in the bounded domain G and continuous
in the cloeure, then the maximum norm of the derivative in a
compact subset XK with distance d from the boundary of G may
be estimated by
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(2)

On the other hand we kxnow, that generalized analytic func-
tions possess many common properties with holomorphic functions
in the classical sense. For instance, an estimate analogous
to (2) is valid for generalized analytic functions. Using such
an analogous estimate we will generalize the Cauchy-Kowalewsxi
theorem to the case of peneralized analytic functions. This
means, especially, that we can replace holomorphic initial
functions by generalized‘analytic ones.

2. Generalized analytie functions (see I.N}Vekua [ih] )

Generalized analytic functions are solutions of differential
equations of type

(3) Q. A(z)w + B(z)w ',
0z
where A(z) and B(z) are given coefficients.The differential
equation (3) is the canonical form of a uniformly elliptic lin.|
system for two unxncwn, real-valued functions in the plane.
The theory of generalized snalytic functions is based on

the useof the TG- and 3[G—cperators:

(n(2) afay, G=8+im,

£~z

(T h)[z]= - 2 f—h—(ﬂ-é a2 dy .

(Teh)[2] = - 2

LYo

]

{(4~2z)

¢ 4

The basic properties of this two integral operators are:
d ) 3

— T h = "h, - -
%z ¢ dz Tob = T gh.
Using Weyl's lemma for any solution w=w{(z) of (3) the function

§ = W - T, (AwsBw)

is holomorphic. Thus we can apply properties of holomorphic
functions in order to prove analogous properties of generalized

————
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analytic functions (cf. [3, 7, 14] .

3, Assoclated differential operators

An operator with holomorphic coefficients transforms the
space of holomorhic functions into itself.

A simple example of an operator, to which the classical
Cauchy-Kowalewsxil theory is not applicable, is |

.-

+ w -

Oz

This operator does not transform the space of holomorphic
functions into itself. The space of pgeneralized analytic func-
tions defined by

1w = %% +We-uz=o
is transforms into itself by this operator.

If L is a given differential onerator. Then we look for sa
second operator 1, such that 1{Lw) = o for all solutions w of
lw = 0. The peir L, 1 is called associated.

In the paper f9] for piven differentisl operators L with
partial complex derivatives associated vairs had been calcula-

Iw =

ted. The calculation can be reduced to the inhomogeneous
Cauchy-Riemann system with an additional linear alpebraic
side condition. Such a problem is overdetermined. In this way
we get the following result:

If the coefficients of L fulfill a complex compatibility
condition, then there exists an associated operator 1.

4, The Cauchy-Kowalewski theorem with generalized.analytic

functions as initial functions

Let L be a given differential operator (with partial com-
Plex derivatives) possessing an associated operator 1. Then
the followimg theorem holds (see [8] ):
Theorem: If the}initial function W, fulfills the side condition

(1) lw = o,
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then the initial value problem
(5) O

Bt o
possesses a solution, that fulfill the side cenéiticn (1) for
every t. The solution may be constructed by the method of
successive approximations.

Iw, w(.,0) = w

Hn

0

The proof is based on .the fact, that the initial value

problem (%), (xx) is equivalent to the integro-differential
equation

t
ult) = u_ +f (Lu)[z] dT
T=0
(see F. Treves [6] Y.

5. The Holmgren theorem for generalized analytic functions

In the holomorphic case the Holmgren theorem says, that
every Ci~solution of the corresponding initial value problenm
must be holomorphic for every t. In the case of generalized
analytic functions an analogous statementis the following one:

If the initial function L satiasfy the side condition (1),
then every solution of the initial value problem (5) must
satisfy the side condition (U) for every t, too. Thus the
solution of (5) is unique.

6. Further generalizations

a) Initial functions belonging to L s p»2, are considered
in [5] (in [8] the initial functions are sssumed: to be Hilder-
continuous).
b) Initial value problems with pseudoanalytic initial functions
(in the sense of L. Bers [1] ) are solved in [13] .
¢) In [10] the initial functions are potential vectors in R-.
d) Monogenic functions in R? (see F.Brackx, R. Delanghe, and
F. Sommen [2] )} as initial functions are considered in [;2].
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Hint. The book [3] written by an international team of authors
will be appear at the end of this year. It discusses the
meaning of complex analysis for the mathematics as a
whole (its bibliography contains more than looo titles).
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