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Mathematisches Institut
der Universitit Bonn

Programm der Mathematischen Arbeitstagung 1977 (I)

Dienstag, den 21.6.:

17.15 - 18.15 Unr: M.F. Atiyah: The Classical Geometry of Yang-Mills
Fields

Mittwoch, den 22.6.:

10.00 - 11.00 Uhr: J.-P. Serre: Function field analogue of SLQGZ)
12.00 - 13.00 Uhr: H.W. Lenstra: Euclidean number fields
17.00 - 18.00 Uhr: T. Tromba: Recent progress in Plateau's problem

Donnerstag, den 23.6.:

10.00 - 10.15 Uhr: Festlegung der néchsten Vortrége
10.15 - 11.15 Uhr: W. Feit: Projective modules of some finite classical
groups

12.30 - ca. 20.00 Uhr: Dampferfahrt auf dem Rhein nach Leutesdorf;

Abfahrt am "Alten Zoll" mit Motorschiff "Carmen Silva"

Die Vortrdge finden alle im "GroBen Hdrsaal" (WegelerstraBe 10) statt.

Erfrischungspausen mit Tee: Mittwoch vormittags von 11.15-12.00 Uhr vor dem
GroBen Hbrsaal, nachmittags ab 15.30 Uhr im Diskussionsraum BeringstraBe 1.

Die Post liegt wihrend der Vormittags-Teepausen aus.
Tischtennis im Keller des Hauses BeringstraBe L.

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

Alle Teilnehmer mdgen sich bitte in die Teilnehmerliste eintragen.

Alle Informationen und die Teilnehmerlisten liegen vor dem Diskussionsraum

BeringstraBe 1 aus.
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Mathematisches Institut
der Universitédt Bonn

Programm der Mathematischen Arbeitstagung 1977 (III)

Sonntag, den 26.6.:

10.00 - 11.00 Uhr: Ch. Thomas: Space form problems
12.00 - 13.00 Uhr: R. Finn: Surface tension phenomena and geometry

17.00 - 18.00 Uhr: J.-P. Bourguignon and C.L. Terng: Solution of the
Calabi conjecture

Montag, den 27.6.:

10.00 - 11.00 Uhr: C. Procesi: Ideals of determinants and Young

diagrams

12.00 - 13.00 Uhr:  F. Sakai: Kodaira dimension of open complex
manifolds

17.00 - 18.00 Uhr: A. Andreotti: Domain of regularity of solutions

of partial differential equations

Die Vortrédge finden alle im "GroBen HOrsaal" (Wegelerstr. 10) statt.

Erfrischungspausen mit Tee: Sonntag und Montag vormittags ab 11.15 Uhr vor

dem groBen Hérsaal, nachmittags ab 15.30 Uhr im Diskussionsraum der Bering-
straBe 1.

Die Post liegt wdhrend der Vormittags-Teepause aus.

Tischtennis im Keller des Hauses BeringstraBe L.

! Die Referenten werden nochmals gebeten, ihre Kurzfassungen mdglichst bald !
! bei Herrn Kraft abzugeben, da wir den Tagungsbericht allen Teilnehmern !
! noch vor ihrer Abreise aushédndigen méchten. !
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Function field analogue of SLe(z)'

Title:

Name of author: gJean-Pierre SERRE

Address: 6 avenue de Montespan 75116 PARIS France

T R ——

Bibliography: Arbres, Amalgames, SL to appear (0ct.1977)

in Asterisque, S.M.F.

2,

The " function field analogue " of 2 (resp. Q) is the
affine ring A (resp. the field K of_fractiohs of A)

of an affine curve Ca'ff

=c - {p} having just one point
at infinity P , defined over some field k$>. To study
the group ' = GL2(A) » we make it act on the Bruhat-Tit
tree X of SL2(K) relative to the valuation v of K
defined by P. The vertices of the quotient graph I\ X

can be interpreted as classes of 2-dimensional vector

bundles over C whose restriction to Caff is trivial
(two bundles E1 and E2 are put in the same class if
there is n € 2 such that E1 ~ E2 OIgn , Where IP

is the line bundle defined by P). Known results on
vector bundles allow one to determine completely T\ X
in some simple cases. For instance :

a) If ceff is the affine line, we have A = koft] .

and the quotient graph T \X 1looks like

o] (o] O™ s+ 4

0 1 2 3 L

where the vertex labelled n corresponds to the vector

bundles 1 an:n (that there are no more vector bundles
than those is Grothendieck‘s theorem on bundles over the
projective 1ine).

For the structure of X 1itself, see next page.




! T 2
,\/ /
\/ -~y i 5"\ /
\ 00 1 —5
N e T e
\ i o1 ~0 // o,
AN Q
0\3 \ T T8

®) If A = F[u,v]/(u® 4 u 4 v 4 v 4 1), then C is
an elliptic curve "without points" so that A 1is a principal
domain. The graph F'\X 1is then :

When k  is finite , one finds that '\ X is the union
of a finite graph Y , and of finitely many " cusps " , each

of them being isomorphic to

(o] (o] (o] LAY

These cusps correspond to the eleﬁents of Pic(A).

Using this information, it is not hard to see that [ is
an "amalgam" of finite groups (viz. the stebilizers of
the vertices of a "fundamental domain"). For A = k [t] »

for instance, this gives Nagao ’ s theorem

GL,(k [t)) = GL,(k, ) * B(k ())

B(ko.

where B is the standard Borel subgfoup of GLQ.

One also finds that H. (M, Q) is 0 for i » 2 and is




finite dimensional for i = 1.
The Euler-Poincare characteristic of I is_definéd

by : - ‘ ST o
(M) = Z_ 1/|Fx|-' Z._._. 1/ r

x ¢ som(T\X) y e ar.geom(T \ X)

v

where r¥ (resp. ry)_ is the stabilizer of x (resp. y)
in ™ . This definitipn extends to subgroups of finite
index of [ . For r, = SL2(A)., one fipds (using the fact
that the Tamagawa number of SL is 1) that

2
'X(r1) .=v§C,P(—1) ’

where §C p is the zeta function of Caff (i.e. the zetsa
1] R o .
function of C with the P-factor removed).
When /e has no £ -torsion for £ # charc.k -, one

finds that X(FI) is 8 negative integer, which has the fol-

lowing homological interpretation : ‘
Call St the Steinberg module (over 2) of GL,(K) , di.e.
the reduced O-th homology group of the Tits building of GL2

over K. Then St 1is s Z[T“j -projective module of finite

type, which is stably free, of rank - X(F’).

In other words, X(FU can be interpreted as a relative

Euler-Poincare characteristic.

-

Note - Most of the results stated in this lecture are special
case of general results of Harder on S-arithmetic groups in
the function field case 3 See in particularhis forthcoming

paper in Invent.Math.




Title: Euclidean number fields
Name of author:H.w. Lenstra, Jr.

Address: Mathematisch Instituut, Roetersstraat 15,
Amsterdam.
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Bibliography: P. Samuel, About Euclidean rings, J. Algebra 19
(1971), 287-301; HWLJ, Lectures on Euclidean rings, Bielefeld

197h; id., Euclidean number fields of large degree, Invent.
Math. 38 (1977), 237-254; id., On Artin's conjecture and
Euclid's algorithm in global fields, to appear. -

Let R be a commutativé ring with 1 without zero-divisors:. A

map ¢: R-{0}+{0,1,2,...} is called a euclidean aigorithm on

R if for all a, be R, b #0, there exist q, r ¢ R such that a =§
qb + r and either r=0 or ¢(r) <¢(b). If such a ¢ exists, then;
R is called euclidean. It is well-known that any euclidean R
is a principal ideal domain. v

Define subsets R c R for n=-1, 0, 1, 2, ... by R_, = {0},
R ={xeR: the natural map R _, +R/Rx is surjective}v{0} (n>0)}

1 n
Then R_, c R, ¢ R1c R.c..., and Motzkin (Bull. Amer. Math. Soc.

55 (19h;), ?1h2~11h2) proved that R is euclidean if and only
if R==\% R . Moreover, if this condition is satisfied, then
the map 6: R-{0}+{0,1,2,...)} defined by 8(x) =n if X:ERn_Rn—ﬁ
! is a euclidean algorithm on R; it is, in fact, the smallest :
one in the sense that 9(x)f5¢(x) for all xe R-{0} and any

euclidean algorithm ¢ on R. Notice that R, =U(R)U {0}, where

U(R) denotes the group of units of R.

If R=k[t], with k a field and t a polynomial variable, §
then one easily proves by induction that R ={fek[t]: deg(f)i
< n} for all n (with deg(0) =-1), so that 6 =deg. It turns out

that 6 has a similar description on some other well-known

euclidean rings, as follows.

Suppose x eR-RO is such that any y ¢ R can be written as
uij, with n an integer > 0 and ujesRO for 0<j<n;

: y—zj=o
§ then we define wx(y) to be the smallest n for which such a

|l representation exists.

It can be proved that b =0 whenever Vo is a euclidean

i algorithm on R. We now have:




Theorem 1. 6 =¥, on R=k[t],
6=y, on R=12Z,
i a2
8 =9,,; on R=2z[i], i
2
6=y, , on R=2Zlpl o

.-1’

-p-1 .

The proofs of the last two cases of this theorem are fairly
delicate. A better understanding of why the theorem is true
would be desirable. It is probable, though unproved, that also

. . N . .2
0 =¢1+i on the gquaternion ring 22[1,3,(1+1+J+1J)/21, 12 =]

-1, ji=-ij (the non-commutativity of the ring doesn't hurt).
The behaviour of the rings mentioned in theorem 1 is not

typical for number rings: if R is an algebfa of finite type

over Z, or over a field, and R has a euclidean algorithm of

the form wx, with x € R-R then R is isomorphic to one of the

>
rings mentioned in theorgm 1.

In the remainder of this summarj we let K be a number
field, i.e. a finite field extension of the field @ of
rational numbers, S denotes a finite set of places of K
containing the set Sm‘of infinite places; and for R we take
the ring of S-integers of K, i.e. R={x¢€ K: |x|2:51 for all
places p of K which are not in S}. Thus, if S=8_, then R is
the ring of algebraic integers in K.

It is well-known that U(R) is finite if and only if [S]
= 1, which implies that R=7% or that R is the ring of
integers in an imaginary quadratic number field. If, in
addition, R is a principal ideal domain, then R is one of

z, zlel, m[i], zl[(1+/=7)/2], =(/=2]1, zl(1+/=11)/2],

z[(1+/=19) /2], Z [(1+/=83) /21, = [(1+/=67) /2], ml(1+/=163) 2]
The first six of these are euclidean (even norm-euclidean, see
below), the other four are not.

In the case of infinite U(R) we have:

Theorem 2. Let, with the above notations, [S| > 2, and assume

the truth of certain generalized Riemann hypotheses. Then R
is euclidean if and only if R is a principal ideal domain.
Moreover, if R is euclidean, then 0 is determined by
g(x) =1 if x is a prime element of R for which the
naturel mep U(R) +U(R/Rx) is surjective,
p(x) =2 if x is any other prime element of R,

o(yz) = oly) + o(z) for all y, z € R-{0}.
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l Ccf. Weinberger, Proc. Symp. Pure Math. 24 (1973), 321-332

for the case S =85 .

-]

The Riemann hypotheses enter in this theorem via Artin’s
conjecture on primes with prescrlbed prlmltlve roots (Hooley,

crelle 225 (1967), 209- -220); one observes that x € R, =R, if

and only if x is a prime element of R having a unit of R as
a primitive root.

Without unproved assumptions the situation is completely
different. For x € R-{0} let the norm N(x) of x be defined by

N(x)=|R/Rx|. We call R norm-euclidean if N is a euclidean

algorithm on R.

Situation: any R of the type jescribed above which is known

to be euclidean is actually norm-euclidean.

Problem: change this situation. Candidates might be
zL[/14 ] and Z[e2wi/32], which are expected to be euclidean
because of theorem 2, but can be shown not to be norm-
euclidean.

In the classical case S =S¢,.most methods to prove that
a particular R is norm-euclidean depend on embedding R as a
lattice in the IR- -vector space K@hﬂi the norm N can be J
extended by multiplicativity and contlnulty to the entire
space, and R is norm-euclidean if and only if '

(1) for all x € K there exists y € R such that N(x- y) <13
it seems that in all cases in which this is known to be true
one actually has

(2) for all xeK@QIR there is y € R such that N(x-y) < 1.
H 1f (1) and (2) are equivalent properties, then it can be
shown that the problem whether the ring of algebraic integers
in a given number field is norm-e uclidean is decidable.

In the case S =8 o? there are 311 non- isomorphic rings R
known which are norm—euclldean, the largest degree (ten)
among these has R = zZle 2"1/11] About the finiteness of the
number of examples almost nothing is known. The most

important result in this direction is a theorem of Davenport

stating that, up to isomorphism, only finitely many K with
|s] <2 have a norm- euclidean ring of algebraic integers. This
result has been used to determine all norm- euclidean rings Of]

integers in quadratic number fields.

In the general case, where S is not required to be equalj



to §_, these techniques can be generalized; one should

just replace I(®m$ by HEeS KE, wvhere KE is the completipn of
K at p. As a generalization of Davenport's theorem one finds
that, up to isomorphism, there are only finitely many norm-
euclidean rings R with |S| <2 which are not contained in any
of the fields @, @(v/-d), 4 = 3, 4, 7, 8, 11, 15, 20; and each
of these seven fields contains infinitely many such R (|8]<2).
A theorem of 0'Meara (Crelle gli'(1965), 79-108) asserts
that for any K there exists S such that R is norm-euclidean.

A quantitative version of his result is as follows.

Theorem 3. For any number field K there exists an integer

B >0, such that for any choice of B+1 different elements wg s

+..y w_ of the ring A of algebraic integers of K, the ring

B
_ T .
R"A[H05i<j§B (mi wj) ] is norm euclidean.

For B one can take the Minkowski constant [&%.(%)3./TET]y
with n and 4 denoting the degree and the discriminant of K
over §, respectively, s is the number of compléx archimedean
places of K, and [r] denotes the largest integer < r.
0* ‘v Up sudh that all

differences wy - owy (i#3j) are units in A, then clearly R =A.

This remark has been used to find more than 130 norm-

If one manages to find w

euclidean rings of integers in number fields.

Notice that the set 5 belonging to R in theorem 3
consists of S_ and those finite places p dividing at least
one of the di%ferences ws -wj (i#3). In particular, any
finite place p of norm < B belongs to S. Thus the following

problem is left open:

Problem. Let K be & number field, and let T be a finite set
of places of K disjoint from §_3 does there exist S with

SNT=¢ such that R is norm-euclidean?

Only in a few non-trivial cases (e.g. K=0(/-5), K =

@(Y1%)) the answer is known to be "yes".
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Starting point is the following fact:
- Minimal surfaces of general type X with given
c12(X), c2(X) nave an algebraic €-space of finitd

type as moduli space.
Thus there are two questions:

1) For which pairs of integers (p,q) does exist at least
one minimal surface of general type X with c12(x) = §
p and ce(X) = q ? .
2) Find for these (p,q) the structure of the corresponding

moduli space.

Miyaoka proved recently that for each surface of general
type X the inequality c12(x)5 3 c2(X) holds. This
el1sc follows for such surfaces with ample canonical bun-
die from recent work of Aubin and Yau concerning the
Calabi-conjecture. The results of Aubin and Yau also im-

ply that there i only one complex strukture on PZ
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Let (M,J,g,W) be a compact Kihler manifold of complex
dimension m , i.e. J is the complex structure, g the Heemitian
metric and ) the K#hler form of type (1,1) .

Tt is well known that the Ricci curvature Ric of the
metric is Hermitian, the form '((.,.) = Rlc(.,J ) is of type (1,1)
and is closed. The cohomology class that "fu,deflnes denoted by
[1;3 is precisely the flrs% ®¢lass of (M, JZ’C (M,J) .

In 1954 E.Calabi presented the following conjectures
(cf. [3) and [4] ) :

Conjecture I : Let 'U be a form of type (1,1) which is closed
and such that [3)— c, (M,J) .

~
Does there exlst one and only one Kxhler form w

defining the same class as (v such that '6,\, = T 7




"Conjecture II : Suppose furthermore that c,I(M,J) = )[.wJ (we

then say that ¢4 is positive or negative according to the sign
fard
of A\). Does there exist a K¥hler metric { so that [_w:)-:[wj and

1 _ Ta=')|3

(such a metric is called K#hler-Einstein)?

These conjectures can be considered as optimistic since

they claim that the topological constraints of a Kihler metric

are only the known ones.

The situation is the following :
In Eﬂ E.Calabi pfoved uniqueméss and existence

when ir is close to ¥, (this was clarified by Ochiai in 1974).
T.Aubin in 1970 (cf [ﬁ] ) gave a partial result, S.T.Vau proves
completely Conjecture I inﬂg .

Conjecture II was proved for )(O by T.Aubin in [2].
The case % = 0 falls under Conjecture I.Jtls still opeéﬁ&he casi_
f>:>() {and according to some peopleVis likely thukomdd uniquéneggy. ‘

Applications to analytic geometry

Corollary 1 . Let (M,J,) be a compact Kihler manifold. If
c,(M,J) = 0 and c,{(M,J) = 0, then M is covered by a torus and

in particular all its Chern classes vanish.

Corollary 2 . The complex projective space has only one complex

structure for which there is & K#hler form.

Applications to Riemannian geometry

h
Corollary 3 . Anyygﬁgface of degree n+1 in ¢P" has a metric

with vanishing Ricci curvature which is not flat(n)2).

Corollary 4 . Any hypersurface of degree at least n+2 in ¢P"

has an Einstein metric with negative Ricci curvature but has

no metric with negative sectional curvature.




From these corcllaries one can deduce also examples
of non-locally homogeneous Einstein manifolds and of manifolds
having SU(n) as holonomy groups {up to now the only known exam-
ples were non-compact). In particular the K3 surfaces provide

examples of deformable Einskin structures.

. Monge-Ampére equation

We reduce th 'problem to a PPE one in the case of Conj. I.
We denote by d' and d" the prts of type (1,0) and
(0,1) respectively of the exterior differential.
We define 3;: tw + Y-1 d'd"‘.P -
Since [?): []}J].—.- c1(M,J) , then there exists F buch
T = + y=1 drar¥F .

that
nd " ~
If in a chart we set g = det , it is well
known that Kﬁ: \}-—1 d'd" log %’ * o Therefore in a chart the‘.

equation to solve is
log 5 - log g = F ’
which globally reads
(%) ( w +5[_’l_1d'd"gf)m - F ™.
For the second conjecture 1I, the equation is
(w «f=1drang)™ = Mg+ Foum
These equations are of Monge-Ampére type.
S.T.Yau solves the equation (%) by the continuity methdd.
Fix F in ¢ 1% (k)3 , 0{ot< 1) such that jMerm =&4Um . We
look at the family of equations
(*.) (W +=1 d'd“t.?)m = e
for t in[O,‘T] . ’
We set @ = ik?l\?éck+1'd J{M‘Pwm = O-/‘J +\E’I—,d'd"\lo
is a metric
We consider A =1£tlte [0,1] /‘E} ve (O solution of (% t\}
We want to prove that A =[0,‘]J .
We know that O is inm A .

The openmess of A follows from the implicit function
k1488

tF m
(7%

theorem applied to the map C (0 »c where

cp) = (W +\f—-_11d'd"tf)m/wm

since the. differential of C reduces to a Laplacian for a K&hler
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metric for which everything is known.
Fpr the closedness, we need to estimata(:ln terms of tOF)

the ¢¥* 1™ _horm of a solution of (-;!'t e
0
This i% the hard and tricky part. In fact a bound on the
02’“-norm is enough by the usual Schauder estimate and the techni-
que of linearizing (¥) .
2,8 ©

A C7? -estimate of a solution P is deduced from a
uniform estimate of 9, grad.f and A‘f (this is the beautiful
contribution of S.T.Yau) and an extra estimate on the third order

derivatives of Lt -
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The notion of XKodaira dimension of compact complex
manifolds plays an important role in elassification theory
(see .11,[6)). The purpose of this note is to introduce

the notion of Kodaire dimension for open complex manifolds.

~§1., Open Complex Manifolds
Let X be & complex manifold of dimension n and 8" the
sheaf of germs of holomorphic n—-forms on X. An element &

er?(x,@R")°™) can be written locally as

W= £(z)(dz A+ Raz ),
using local coordinates-(z1,...,z-). We associate with

1/8

the continuous (n,n)-form (wAG) , Eiven loecally by

@A) P2 (2)] 2PN, 2 (FT/2m)az Naz,



. 0 n
Define the quasi norm 4y i of H (X,(ﬂ,)®

uwu-_-j (D) 1/m,
X

m) as follows

Though H'n may not be a norm. We have the following facts
(i) Wl =0 if and only if w=0,
(i1} Newtli= ettt ,
(118) o+ hsC (Rl +10 M), (¢ =1,c_=2(2/m)=1)

Definition 1. Fm(X)=iQGHO(X,GﬁFfDm)lﬂNﬂ(ﬂ}

By the property (iii), Fm(x) is vector subspace. We put
'1m=d1mcFm(X).

Definition 2. The Kodaira dimension %(X)of X is defined

as follows

R (X)=[ max mex { rank of the Jacobian matrix of §L }
m>o

J LCFm(X)
finite
dimensional

vector subspace

\_cn if Yﬁ=0 for all m}o0,

where-§L is the meromorphic map of X into PN (N+1=Y;) defined
by & basis W ""’wN of L as follows

. XQz-j—-"-“‘——k' (Loo(z):-..:u)ﬁ(z))ele.

Note that K(X) tazkes one of the values of ~0,0,1,...,n. We
list some properties 6f}{(x). 7 |
(i) w(X) is a bimeromorphic invariant of X (in the éense
of Remmert), '
(ii) if X contasins Y as an open subset. Them WX(X)=ZK(Y).
(iii) if 2 is an analytic subset of X with codimension;?,
then wW(X-Z)=w(X). .
(iv) w(€)=-w , w(¢*)=-». Further w(€xY)=-m,

In case X is a complex space, we define (X)) to be\((x*),
using a desingularizetion ¥X™ of X.

§2. Complements of Divisors.




We assume that X has a smooth compactification X inm the
sense thet X is compact complex manifold and D=X-X is a

divisor with at most normal crossings. .We have
. Theorem 1. F_ (x)s 89(%, (Sz. )@‘m@[uj”’ 'y

The proof is besed on the fact that it f(z)(dz) is an
element of F (ﬁf), where /N ig the punctured unlt dise, then

the Laurent expanslon of f(z) becomes as Zzz (m~1) 2%,

Example 1. Let D be a hypersurface in P with at most
normal crossings. Then an -D)=n if d(the degree of D)>n+1,
v:(P -D)z-oo if d<n+t,

Iltaks 2] defines the logar1thm1c Kodalra dimension
Y(X) of X, u31ng the vector space H (X, Gﬂn £Dj ). We have

the relation: . _ : F

(1) V(X)ZK(X):
(ii) W(X)=n if and only if w(X)=n,
(iii) if w(X)=0, then W(X)=n{X).

Iiteke in [ 2]proves that ¥ (X) is a proper birational

invariant of X. But there exist two compactifications of(ﬁﬂe

Isuch that the logarithmic Kodaira dimensions differ.

§3. Quasi-Projective manifolds with w{X)=dim X.

Let X=¥-D be the same as in Lél Let

v nToup /tmwi\w} (fe= [F) (ET")nJm

where the supremum is taken for SsinF (X)|HMH -[} We define

v -V1/m
m m

Lemma 1. S v Cw
Xmnm

150 we can define & hermitian inner product on Fm(x) by the

following formula

Wy, W ,)= B )W W Aw .

m

Proposition 1. Let g be a bimeromorphic automorphism of

X.“ Thsn (§ﬁ01, gﬁ02)=(w,?uz)

AW T T e,




"Thus we get a unitary representation

§p i Bim(X) — U(F (X))

Theorem 2. Let X be & complex manifold with a smooth

compactification X. Assume that X is a Moilezon space. Then

the image y (Bim (X)) is a finite group, vhere Blm g(x) is
the 1ntersect10n of Bim(X) and Bim(X).

When X is compact, this result was obtained by Neakamura and
Ueno (see [[6]).

Theorem 3. Let X bPe a quasi-projective manifold of
dimension n. Assume that K(X)=n. Then X satisfies
(i) Any non-degenerate holomorphic map f'L;DP-1——~? X
can be extended to a meromorphie map from[§ to any
compactification of X.

(ii) Every biholomorphie automorphiem of X extends as a

bimeromorphic automorphism of any compactification
of X. ’

(iii)X is measure hyperbolic,

(iv) Let Aut(X) be the group of automorph1sms of X.
Then Aut(X) is a finite group.

These properties show that in this case X behaves like &
projective algebraic manifold of general type.

!
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