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Die TagtIDg fand unter der Leitung von W.'Bä.rth (Erlangen'), H~ Grauert
(Göttingen) und R. Remmert (Münster) statt..

.. . ~ ~ ;.

Es wurde v~rsucht, die gegenwärtigen:'Entwicklungen in den -verschiede­
nen Teilgebieten der komplexen Analysis durch Vorträ.ge: zu repräsentieren.
Es gab u·.a. Vorträ.ge zum Problem der Gruppenaktionen, zu den ~alyti­

sehen Äquivalenzrelationen, zu den q-vollständigen Räumen, und es wUrden
Fragestell1l;llgen der komplexen algebraischen Geometrie diskutiert'.

Vortragsauszüge

N.Mok:

When is a compact Kähler manilold projective-algebraic'l

We look for topological conditions on a compact Kähler manifold X guar­
anteeing' that the algebraic dimension is positive. The principle result is the
following

Theorem: Let X be a compact Kähler manilold, 1Tl(X) = r. Let ~ : r ~
SL(n, ZR) be a discrete semi8imple representation such that G:~Zariski closure
ol4l(r) is noncompact. Then, ~placing X by a finite etale covering if neces­
sary (hence replacing r 'by a subgroup 01 finite index), there exists a modifica­
tion X -+ X, a non-singular projective variety Z 01 general type, a surjective
holomorphic map u : X -+ Z, an~ a representation:=: : 1l'1(Z) -+ SL(n, IR)
such that ~ = ~ 0 u. on r, where tT. : .11'1 (X) -+ 11'1 (Z) is induced by u and
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1T}(X) is canonically isomo~hic to 1r}(X) ~ r.
This theorem and its" proof also aJIow us to give s~cient conditions for the
projeetive-algebraicity of X. For instance, if fll(r) is torslon-free and the
indueed map H2n(X,71) -+ H2n(N,'L), n = dime X,

N = ~(r) \ SL(n,R)/SO(n),

is D:ontrivial, then X is projeetive-algebraic. A special ease is the following.
Suppose Y = f!/r' is a eompact quotient of a bounded symmetrie domain
and X is a compaet Kähler manifold homotopie to some eomplex submanifold
S of Y, then X is projective-algebraie.

Dur key point consists of studying holomorphie folia~ions arising from
harmonie maps and proving that the leaves are complex-analytie closed sub­
varieties. (More precisely, the holomorphie foliations are defined o~tside some
singular set and we purse that the closures of the leaves are also eomplex­
analytic.) For the proof we study holomorphic foliations equipped with com­
patible semi-Kähler metries and exploit the semisimplicity of '1».

T. Petemell:

Varieties tJJith trivial canonical sheaf

Consider anormal projeetive Variety X with at most terminal or eanon­
ieal singularities whose canonieal sheaf K x is numericaJly trivial (for short:.
minimal variety with K == 0). It is suspected (and true by Mori in dim :5 3)
that every projective manifold X with I'(X) = 0 is birational to a minimal
variety with K == o. Therefore it would" be important to have a kind of
Beauville deco~position for those varieties, generalizing the classical ease X
smooth, c}(X) = o.

I diseussed several approaches to the problem, presented some special
results and made a conjecture what should be the final solution of the problem
introducing a notion of singular Calabi-Yau resp. symplectic varieties.
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J. SchÜrInann:

Einbettungen Steinseher Räume in affine Räume minimaler Dimension

Für einen (nicht notwendig reduzierten) komplexen Raum X sei

X(k):= {x E.XI emdimzX ~ k} und n(k):= dimX(k), k E No.

Im Falle m':=: emdimX := sup{emdimzX Ix' E X} < 00 gilt.für die Größe
b'(X) ~= ~~p{k + l!n(k)] Ik E No mit 'k :5 m}, (wobei [.]. denganzzahli~en
Anteil bezeichne) die Abschätzung: .

;' n'+ [~n] ~ b'(X) :5 niax{n +lj],~ + lidimS(X)]},

wobei S(X) der singuläre Ort von X und n := dimX ist.

Mit diesen Bezeichnungen gilt der

Einbettungssatz: Für einen n-dimensionalen Steinsehen Raum X mit-rn <.
00 gibt es eine holomorphe Einbettung in den affinen Raum CN mit:N ;;;<.-:
max{n + 1+ [j],~'(X),.3}.

Wesentliche Hilfsmittel beim Beweis des Satzes sipd:
1) Eine Version des "OkaprinZips"von Gromov, 198~.- _ "~

2) Die Konstruktion (fast~)eigentlicher holomorpher' Abbildtitigen "nach
Bishop, 1961. .

3) Ein "Lefschetzsatz" von Hauim 1983/86 über den Homotopietyp spezi- "
eller Mengen in Steinsehen Räumen. .

Einfache Beispiele zeigen, daß dieses Ergebnis für n ~ 2 oder m .~ 3 die
im allgemeinen kleinstmögliche Dimension N liefert.

e F. Campana:

The class Cisnot stable .by small deformations

A compact connected (smooth) n-fold is said to be in the class C if it is
bimeromorphic to some compact Kähler manifold. Moishezon manifolds are
thus in C. This dass C is very stable under geometrie operations. '

3
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So it is natural to ask (as A. Fujiki did- in 1982) wether it is also stable
under small deformations, i.e.:

Question: 11 X o E CJ are all· small deformations 01 X o in C~

We answer negatively this question by a counterexample in the smallest pos­
sible dimension n = 3 with an Xowhich is moreover Moishezon (and ev~n

ra.tional). This was also observed 'by C. Lebrun - Y.S. Poon.
The counterexample Xo is a twistor space constructed by H. Kurke and C.

Lebrun. (Although it is Moishezon, it is~not homeomorphic to·any projective
3-fold; observed in a joint work with T. P~teme1l.) .

'The original proofs heavily depend on the theory of twistor ~paces. We
present h~re another (parallel) proof independent of any differential geometrie
consideration.

P. Heinzner:

Holomorphic eztensions 01 proper actions

Let G be a Lie group which acts properlyon areal analytic manifold X.

Theorem. There ezists a complez space X* with a holomorphic action 01
the .complerified group ce and a G-equivariant real analytic map t : X -4 X*
such that '

(i) the quotient 01 X· with Tespect to the smallest complez analytic equiv­
alence relation which contains the ac-orbits is aStein spaceJ denoted by
X* //(JC.

(ii) the map t : X ~ X· induces a map T : X/G ~ X* //(JC which realizes
X/G ßS'a closed semianalytic totally real subspace 01 X· //Gc.

(iii) t(X) is a closed semianalytic totally realsubspace 01 X·.
(iv) to every G-equivariant real semianalytic map from X into a complez

space Z where oe acts holomorphically there ezists a ac-invariant neighbor­
hood T* 01 X in X· and a (JC.equivariant holomorphic map cp. : T* ~ Z
such that the lollowing diagram 'commutes

4
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x · T*

"\ ;.
HG is a linearly reductive group, then ?C* is aStein manifold and one can .
proof. the following .

Theorem". There ezists a closed linear equivaria~t embedding <p : X -+ lRN

if the G-orbittype. 0/ X is finite.

F. Kutzschebauch:

Äquivariante VektofTaumbündel

. Linearisierongsproblem: Sei K C-...+ Auto(cn) eine kompakte Liegruppe.
Gibt es ein 4J E Auto(C"), so daß nach Konjugation mit 4J gilt K '-+ GLn(C)?

Gegenbeispiele in der algebraischen Kategorie wurden von G. Schwartz
(C.R. Acad.· Sei. Paris, t. 309, Seite I) konstruiert.

Mit HiHe folgender K ~äquivarianter Verallgemeinerung des Grauertschen
Ob-Prinzips "Wird gezeigt, d&ß diese Art von Gegenbeispielen in der holo­
morphen Kategorie nicht möglich sind:

. .

Satz: Seien E -+ 'X, F ~ X zWei holomorphe K - Vekto1Taumb~ndel über
einer Steins~hen K -Mannigfaltigkeit X. Dann sind E und F genau dann
holomorph K -äquivalent, wenn sie stetig K -äquivalent sind. .

Zum Beweis dIeses SatZes wird das Problem' zuerst'aufVektorraumbündel mit­
KC-Wukung (~C ist universelle Komplexifizierung von K) zurückg~führt
und d8J1J;l eine äquivariante Version von Theor~;m principal (5. Cartan: Sym­
posium Int. de Topologica Algebraica, Mexico, 97-121) bewiesen:

Sei X Steinsche KC-~annigfaltigkeit, M eine Kempf-Ness-Menge in X.
Für ein spezielles KC-GruppenbÜBdel P (allgemeine Faser GLn(e» wird
eine Garbe F bezüglich kompakter Hausdorffräume N eHe C auf dem
kategorischen Quotienten' XIIXC wie folgt definiert: Für U c XIIKC offen
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sei

F(U) := {f: 1ri/(U)XCU1r-1(U)xH -t P, f stetig K-äq~variant, so daß

. ft : 1rÄl-t P stetiger K-Schnitt für t E C " H,

ft : 1r-1 (U) -t P holomorpherK-Schnitt für t E H,

ft == :D für t E N gilt.}

Satz. Wenn l·t De/ormationsretrakt von C ist, gilt:

(1) J10(XIIKC ,F) ist kun;enzusammenhängend.

(2) Für jedes OX§J<C-konvexe U c XII KC hat HO(XII KC, F) -t HO(U, F)
dichtes Bild.

(9) H 1 (X//Kc ,:F) = O.

. M. Zaidenberg:

Estimates /ör cusPidal pl~ne' curves .

(A report on' a joint work with S. Orevkov.)
One ~f the most popwar methodes tö"obtain restricti~ns on, the number'

of singular points on aplane projective curve is appl~g Miyaoka.-Yau-type·~

inequaJity. The method of computation of the seH~tersecti~nn~bers, ,~­

volved in the inequaJity, is discussed, which allowed to generaJize' the earller
known inequaJities for cuspidal curves (Hirzebruch, lVinskis; ·Yoshih'a.ra) to
the case of arbitr~ cusps. ' ,

Theorem. Let Ii be an irreducible curvein JID2 with only irredu:cible singular­
ities ZI, • •• ,ZIJ 0/ multiplicities ml, ~ .. ,m, :5 m, and d = deg 15. Let 8 ~ Z
or g(= thegenus of15.) > 0..,T~~n ' .. ·

, 2m 3"LP' < -"-(~ - -d)
,I ,- 2m + 1 _ 2 . ~.

where I'i iS the' Milnor number 0/ Zi.
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Corollary. In the hypothesis above I

cP - (9m + 3)d 1
9 ~ 2(2m +1) +.

Matsuoka und Sakai (89) proved that d < 3m for a rational cuspidal curve
that is better than the bound d ::; 9m + 2, given by the Corollary above.
In fact, an expression of quantities in MY-inequality in terms of Puiseaux
characteristic sequences is obtained in the course of the pr~of.

D. van S~raten: '

A Quintic Hypersurface in ]p4 with 190 Nodes

"

The maximaln~berNn (d) of ordina,ry double points (nodes) a hypersur-
face of degree d in P" can have,isnot known in general. 'For hypersurfcices'~' ~',

p4 one has N4 (3) ='10, realised by the Segre Cubic and ~4(4): = 45, re~se4·
by the Burkhardt Quartic. The value ofN4 (5) is unknown,J>ut ::; 135.- -

In this lecture I describe some properties of a' remar~ble.Quintic M that .
has 130 nodes. Consider .~s with coordinates ·Xo,; .. ,Xs im,d let S. ::;:"S.(~) " '
be the i-th elementary symmetrie function of ~•. Then: - .

Theorem. The vari~ty defined·by 51 = S~ +5253 =:= ~,h'a,8 e,xa<;tly 1so' nodes.

The cohomology of a small resolution M is dim1P(M) = 30, diID.H~(M) =
2. The cohomology on H3 = H3 tO EB IPt3 gives rise to a weight- 4 form for
r o(6).

G. DethloH:

Hyperbolicity 01 the complements 01 plane algebraic c'Uryes .

There exists the following Conjecture of Koba~a.shi-Z~de~1;>erg:

Let C(di, . .,. ,d"J ~ {r ~ r t •..•• r" I f. ~ a Cu.~~ .in JP2. 0/ deg~e di EN}.

7.
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Let Ef=l di ~ 5. Let

H(dt , ... ,dl:) = {r E C(d1 , .•• ,dl:) :
}p2 " r is eomp.lete hyperbolic and hyperbolieallyembedded}.

Then H(dt, ... ,dl:) eontains a Zariski open subset of C(d1 , •.. ,dk ).

In jointwork with G. Schumacher and P.M. Wong t proved the following ..

Theorem.

.a) The eonjeeture is true for C(d1 , ••• ,dl:), k ~ 4.

b) The conjecture is trne for C(2, 2, 2).

c) The conjecture is true "in eodimension 1" for C(2, 2,1). (That shall
mean that there ezists a varietyof codimensio!" 1 in the space 0/ all
eonfigurations on which it is true.)

The tools used in the praof co~e mainly.from value distribution theory. For l

the proof of a) it suffices to calculate some defects of images of curves under
morphisms of ]pI:. For the p~oof of b), the 3 quadrics are "replaced" by
12 lines in gener~.tpositi~n;. on whiCh the SMT of VDT is app~ed in two
different ways. For ~he proof of cl, we proof a generalized ,Borel's Lemma,
where one summand may be vanishing somewhe~e, hut is a squ:~e. We finish
up the praof by using that in codimension.one, the linear system given 1?y
two generic quadrics and a. gen~ric doubleline ~ontains a doubleline ether
than the given one. .

.B. Siebert:

Meromorphie Quotients and Geometrie Invariant Theory

We compare Hilbert-Mumford-Quotients with meromoi"phic quotients.

More precisely,-let X be an affine or projective variety with a linear action
of a. reductive group G. Then the invariant regular functions give rise to the
HM-quotient X/IG ~ SpecqX]G (resp. Proj. C(X]G) which is a quotient
for the closed orbits (resp. the stable ones).

··e
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On tbe other handside the closure Re of. the orbit equivalence relation
Ra = {(x,gx) E' X x X Ix E X,g E"G} is an analytic set looking 'like
an analytic equivalence relation outside some' nowhere dense analytic set
p- C X (Roseiili~t), i.e. RG isO a meromorphic equivalence relation in. the
sense of Grauert. The main theorem on meromorphic' equivalence relation
shows that there is a canonical G-~uivariant proper modification X ~ X
such that th~ propet: ' transform R' 'ot Rb is "a' geometrically ~ Hat '(<=> open

. ~"X is- n~rm~) analYtic .eq~valence ~eI8:tion, th~s 4~ving a q~~t~ent XIR.

.'. r;r'his is ,oUr" meromorphic quotient X/llrJ, (cf.' 'Gr~uert: On ~eromorphic
,~uivalence Relations .and. my thesis). ' .

"" T~~'co~~cti~n' b~tw~n X//G and X/RG ,is do~e using.~he not~on of
"'. ~bre cy~ spaces.-, a ...C<?mplex sp~e parametrizing ~ts.ofgeneric fibers. In
, g~eral X/& i~ a' prop~i mq.dification of X//(] and t'he spaces cOincide.iH
~h~ quo~i~~t m~p ~~~ X//G (re~p. X ~ X//G, X blow up of the 'n~cone
in "thc. proj~~ive case) ~ .geometrically. flat. .

. f~a1ly, thls suggests to study holomorp~cgroup actions with 1la- being
a metom'öIp~c eqmValence relatio~. . . , . ,

K. Fritzsche:

Proper holomorphic ~aps onto q-.co.mple~e ~pac~s

Motivation (by' a' pa:per. ~f eh. Okon~k):Let /. : X· ~ pn holomorphic,

.')~ ~ co~pact c~~p!ex sp~, .~(fil>I~) :5 k , H C ,pR hyp~rplan~. "TJJ:en
·.X ~ f-1(1l) is.·(!, +l)-,~~p~et~. ." " . - -

Not~tions: ip "q-c<?nye~ in x" means: The" Leyifof!Il J1fjJ,z has n.- q + 1
positive eigenvalues, where n = dime Tz(X). So l-complete means St,ein. A

""diHerentiable ~ction" on a complex space X is a section ~ the ~he.af 'Dx,
where 'Dx is defined as folIows: .

H X = (A,.OI(!I, ... ,!r») is a Ioeal model, then

~th A = sheaf ~f CC?O.functio~.

po.njecture: Let f : X ~ Y -be a proper holo~orphicmap be~ween complex

9'
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. spaces, dim (fibres) .~ k, ~ q-complete.' Then X is (q +k)-co~plete.

, Remarks. It is suflicient to tonsider the case X, Y reduced, I surjective.
The conject.ure is true for f a finite map (Ancona)' aD:d for locally. trivial
fibre bundles (trivial)."

Theorem. The conjecture is true /or the case q = 1.
~ ~Proof(joint work with V. ~ijitu). Use a filtration X .= Xo :::> Xl ::> ... :::>

Xii :::> XN+1 = 0, where Xj closed complex subspace, Sj = Xi""Xj+1 regular,
flSj submersion. For x E Sj set Vz := Ker/.,z n Tz(Sj). Then dimc~ :5 k
always. For j = 1,2,... find different functions 'lj on Jf wit~ 'lilXj = 0,
''1jlX " Xj > 0, [,"j,% ~ 0 on Xi "and > 0 on Tz(X) " T%(Xi) for, x E Sj.
Set 9i := '1j + cp 0 f for j = 1,2,"... ' and 90 := Cf' (, / (where cp is a l-convex

.- exhaustion function on' Y). Now do des~ending .mduction. Set 1/1N ":=:= gN,
tPj :='·x 0 9j + 1/1j+1 with a very fast ,increasing function x., an'd show th~t for
x E Xj there exists a sub-vectorspace E}i) C· Tz(X) " V; (with. V; = .~" {O})
such that dimc E}i) ~ embdimz(X)'- (k + q) + 1, L,t/Jj,Z > 0 on ~~~). The
case i = 0 gives the theorem. .

w. Decker:

On abelian and bielliptic sur/aces in p4

(joint work with A. Aure,K. ~ulek, S. Popescu, K. Ranestad)
Every smooth algebraic surface X can be embedded in ps, but:only a few

of t-hem in: ]P4. Moreover Ellingsrad and Peskine proved that the~e ar~ only
finitely many families of such surfaces X ~ ]F4 which are not of general type.

Problem: Classify these surfaces.

The talk' i~ concemed'with the known bielliptic and. abelian surfaces. Two
new examples will be constructed.

1. The abstract point 0/ mew. . We recall how to obtain (minimal) abe1ian
and bielliptic surfaces in p4 of degree 10 via linear systems. We describe a
p2-bundle p~ over an elliptic .curve E. p~ contams a pencil of abelian surfaces
and 8 bielliptic sunaces. lP'~ may be mapped to p4 embedding the abelian .
and bielliptic surfaces. The image of lP~ is the unique quintic hyperstUiace
containing the bielliptics.

10
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2. The geometrie point 0/ mew.
2.1 Nonminimal abelia.t:t 'surfaces of degree 15 can be obtamed by linkage
from the minimal ones in degree 10. .
2.2 We obtain a new family of nonminimal bielliptic surfaces of degree 15 by
applying the quadro-cubic Cremona transformation of SempIe to the mini-
mal bielliptic in degr~ 10. '

3. The syzygy point 0/ mew. We explain how· to construct .a1l s~a~es men­

~ione4 .by constructing .the ~te length grad~d cohomology m:odUles of t"heir
:ideal ~lie~ves fUst. A~ ~ upshot we present ci, ne~"' faIDily''ol' nonJ;rinimal

'abeliail slrtfac~ cI' de~~ 15~' This family is different from the ~ne' men-
- ti?ned in 2.1. .

M. Schiteider:

Special projective variet~e~

(joint ~ork with R. B~aun, G. Ottaviam, F.O., Schreyer), 0 •

~ projective variety X C,pN ~~ ~ cailed .to ~e 9f log.gener~ type if !C+ H
is big ~d ~e~. . . .

'. The·or~lil. Let X C lP's be a smooth 9-fold which iS not ·oflog-general·type.
'Then deg X $ 12 an~- X' is '~~ the .following list: . ~

degX = D
3 cubic 'Segre s~r~ll

~ cömplete inters_~ctionof 2 qu~cs
5 q~adric fibration over Pt
6 compl~t~'kt~~secti~n ~f quadric and cubic
.6 r,~rdig~' s~;on~y~~ ~p~ , . .." .
7Palatini seroll oye'~ cubic in lP'3 .
7 bl<;lw' upin o~,e pomt of complete:intersectiop' of 3 :quadrics
7 .del P~z~'fibratio~ over 1Ft '" . '-1'

8 ~e1 pezzo ~bration ovet: Pt
,9 .~onic bundle over lP2

9 scroll ov~r K~-surface

12 conic .b~dle over quartic in lP3

11
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The conic bun~e of degree 12 was not known classically.

W. Ebeling:

-Homology Hopf Surfaces

. üoint work with 'eh. Okonek)
A rational (or integral) homology Ropf surface is a compact complex SUI- e

face which has the sanie rational (or integral) homology as SI x 53. Building
on K. Kodaira's results we give a classifi~ation o~ such surfaces." Examples
of such surfaces are ~mplex structures on 51 x E3, where E3 is a homology
3-sphere. First examples of complex structures on 51 x E3

, where E3 is not
homeomorphic to the standard sphere, appeared implicitly in a paper of E.
Brieskom an A. Van de Yen and are related to singu1a.rities. We generalize
their construction.

. We derive the following classification of complex structures on" 51 x E3,
where E3 is a rational homology 3-sphere: If E3 is irreducible.and sufficiently
largein the sense of Waldhausen hut is not Seifert fihred, then 51 x E3 does
not possess any complex structure. If, on the-other hand, E3 i~ S~fert tibred,
then there always exists a complex surface X homeomorphic to 51 X E3;
any such X is a Hopf surface or an eIliptie- surface. H, in addition, -E3 is a
large Seifert manifold, we determine precisely the sunaees homeomörphic to
51 x E3.

s. Bauer:

Diffeomorphism types of elliptic, sur/aces, tuith Pg = 1

Simply connected elliptic surfa.ees with geometrie genus 1 can be con­
structed flom a.il elliptic K3-surface via. logarithmic transformation of two
smooth fibres with multiplicities p and- q. rh~e numbers should be coprlme.
It is known flom Kodaira thatthese surfaces are deformation equivalent if
and only if the multiplicities of the multiple fibres do match. The main result
is:

                                   
                                                                                                       ©



Theore~. Two simply cOf.l'nected elliptic s.v.rfaces toith pg = 1 are dilfeo-
morphic if and only if they are defonnation equivalent. .

. This result· has also been obtained by M~rgan - O'Grady. It relies on a
partial compntation of Donaldson's' polynomial invariants, which are known
to be polynonuals ~ the intersection form' Q and the class k = ..!..F, where

. PI
-Ffdenotes the Poincare dual of a generic fiber.

. . ' .~. In·p.~ticula:r, .for·fixed Ch~ classes C2 = 3, Cl ~ K s, the polynomia.l can
:be written '. .

3

q == 'E aiQ(3-i)k2i .

. i=O

. " The leading term ao is knOwD by results of Friedm:an - Morgan to be
aa = piJ. The second term al then has the explicit form

G. Müller:

. HYJlersur/ace singularities and infinite dimensional Lie grOUp8

(joint work with H. Hauser, Inns~rock)

Let X ~ (C\ 0) be a reduced hypersurfaee.. Its group Gr = {ep E
Aut(C" ,0) 1ft?(X) = X} of embedded antomorphisms can be provided (in
a natural way) with the structure of an infinite dimensional Lie group. For
this purpose, a Rank theorem {ar special analytic maps between special Ü1:­
finite dimensional spaces is proven. Finally, it is shown (in case n ~ 3) that
Xis unique1y detennined (np to isomorphism) by its Lie group Gso

J. Winke1mann:

SubtJarieties 0/ compleX. parallelizable manifoltls

(joint work with A.T. Huckleberry)

13'
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Subvarieties of eomplex eompaet parallelizable ~anifolds (i.e. manifolds
withholomorphieaJIy trivial tangent bundle) are dassified according to their
Kodaira-dimension. For Z C X = G/r (X parallelizable) k(.Z) = 0 if[ Z is a
closed orbit of a Liesubgroup ,of G.. H k(Z) > 0 then there exists the Iitaka­
reduction which haspartieular niee proper~ies here, i.e. with H = Auto{ Z)O
one obta.it:ts a holomorphi~ fiber bundle·Z --,+ Z/ H, 'where Z/ H is a manifold
of general type. Based on this it .ean be.proven that one has strong dimension
bounds.:lf Gissemisimple, r·diserete eoeompaet and Z CG/r is a sJlbspaee _
of g~neral type' or in dass C, then dim(Z) ~ ~ dim(G/r). HG is,siriiple.and •

Z an arbitrarY subspace of X = G/r,.then dim(X) -dim(Z) 2:: v'dimX. H
G is non-commutative, then there .are always non-trivial subspaces, because

.' there exists a m.axi~a1 eonnected abelian subgroup with a closed orbit. For
G semisimple the eomp,onent of ~he 'cycle space containing this cyele is alw~ys

non-compact. The theory of vector bUndles over tori may be ca.rri:ed over to
para1leliz~ble.,manifoldsto a substantial degree, yielding the following resuIt:

Let M be an arbitrary compp.~t complez mani/o.ld. Then there, exists a non­
trivial holomorphic vector bundle over M.

Berichterstatte$: S. Terveer
•. ~ I'

·e
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