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% Several complex variables. VII.
Sheaf-theoretical methods in complex analysis.
Areprint of Current problems in mathematics. Fundamental directions. VdRt#ésian),
Vseross. Inst. Nauchn. i Tekhn. Inform. (VINITI), Moscow.
Edited by H. Grauert, Th. Peternell and R. Remmert.
Encyclopaedia of Mathematical Sciences, 74.

Springer-VerlagBerlin, 1994. vi+369p. $99.00.I1SBN3-540-56259-1

This volume contains nine chapters arranged so as to provide a systematic introduction to a
survey of the theory of complex spaces. Below | discuss each chapter separately, and provi
some general comments at the end.

l. R. Remmert, “Local theory of complex spaces”, 7-96: Starting from the Weierstrass divisior
and preparation theorems, this chapter develops much of the algebraic and sheaf-theoretic be
ground required to study the theory of complex spaces. The four main results that are considel
here are the coherence of structure sheaves, the finite mapping theorem aiidkée Rullstel-
lensatz, the coherence of ideal sheaves, and the coherence of normalization sheaves. Most re:
in this chapter have sketches of proofs, except for the results that are purely commutative alget

Il. Th. Peternell and R. Remmert, “Differential calculus, holomorphic maps and linear structure
on complex spaces”, 97-144: From the basic structure theorems, it is natural to progress to |
behavior of cotangent sheaves as the next level of subtlety. The authors first discuss sheave:
germs of differential forms and criteria for smoothness and for submersions. Then they turn
guestions of flatness (although the semicontinuity theorem is postponed until after cohomology h
been discussed in Chapter I11) and the correspondéveetor bundlef < {locally free sheavds
and its generalization to arbitrary coherent sheaves, leading eventually to the concept of analy
spectra. The remaining topics here are formal completions, Cohen-Macaulay spaces and dualiz
sheaves. The discussions in this chapter are somewhat restricted because sheaf cohomology
not yet been discussed.

lll. Th. Peternell, “Cohomology”, 145-182: This chapter introduces the main ideas of cohomol
ogy theory for complex spaces, using the notions of flabby cohomology (for complexes, and c
Rham’s theorem) andech cohomology (and Dolbeault’s theorem). Then the author turns to Steir
spaces, Theorems A and B and the solution of the Cousin problems, and then to compact comp
spaces, the direct image theorem, the comparison, base change, continuity and Riemann-R
theorems, and Serre duality. Finally he gives a brief discussion of spectral sequences. Needles
say, this chapter does not contain proofs, although there are many examples, as elsewhere in
book.

IV. G. Dethloff and H. Grauert, “Seminormal complex spaces”, 183-220: The first main resul
in this chapter is that analytically branched coverings are normal complex spaces. The proof
this uses.? methods, which are developed in a brief form and applied to other results. Probabl
the most important result on seminormal complex spaces is the criterion for a quotient space o
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seminormal complex space to be seminormal. Most of the rest of this chapter is spent on developi
the necessary abstract information about equivalence relations on complex spaces, so as to en
the reader to understand the sketch of the proof of this main result. Going outside of the real
of holomorphic equivalence relations, the authors turn to meromorphic equivalence relations a
their applications to the meromorphic dependence of maps, the reduction of a complex space t
Moishezon space, and other types of non-regular behavior.

V. Th. Peternell, “Pseudoconvexity, the Levi problem and vanishing theorems”, 221-257: Thi
chapter contains discussions of plurisubharmonic functions, pseudoconvex domains, 1-cony
spaces, the classical Levi problem, and the characterization of exceptional analytic sets. T
notion of pseudoconvexity is extended to bundles and the author discusses positive bundles :
various vanishing theorems, such as those of Kodaira, Demailly and Grauert-Riemenschneid
and Hodge theory. The author makes a convincing case for treating the case of 1-convex spa
differently from that ofg-convex spaceg, > 2.

VI. H. Grauert, “Theory ofj-convexity and;-concavity”, 259-284: This chapter contains basic
material such as the extension of the notiong-@bnvexity andg-concavity from domains in
C" to spaces, and the finite-dimensionality of the cohomology vector space in some cases. The
results are applied to such topics as filling in holes in a complex space and the existence of hu
for cohomology classes. Finally, the author proves Serre’s duality theoregackmmvex spaces
and theg-concavity of the fundamental domain for Siegel modular groups of degreeé.

VII. Th. Peternell, “Modifications”, 285-317: Beginning with the definition of a modification,
the author gives a survey of results on the bimeromorphic geometry of complex spaces. |
discusses blow-ups and blow-downs, the use of formal objects, the extension of analytic objec
Moishezon spaces, and desingularization.

VIII. F. Campana and Th. Peternell, “Cycle spaces”, 319—349: This chapter provides an intrc
duction to one of the most interesting (to the reviewer) parts of complex analysis, the constructic
of the Douady spac® (X ) and Barlet spac@(X) of a complex spac&’ . (These are the analytic
analogues of the Hilbert and Chow schemes from the algebraic case.) The authors prove the re
of Lieberman and Fujiki that if{ is a compact khler manifold, then the connected components
of the Douady and Barlet spaces are compact. The Barlet space is applied to various structure
sults, in particular to manifolds of class i.e., manifolds bimeromorphic toahler manifolds.
Finally, convexity results fo€(X') are discussed.

IX. H. Grauert and R. Remmert, “Extension of analytic objects”, 351-360: This brief chaptel
contains an extremely summary treatment of some of the basic results on extension, such as
Remmert-Stein theorems, the Stoll-Bishop theorem and Kneser's Koatssatz. The authors
express the hope that someone will come forth to write a detailed commentary on the resu
obtained in this field.

Some general remarks: As can be seen from the above summary, this volume contains
enormous amount of material, with at least hints at how the proofs go. There are very mar
examples and a lot of important remarks which will assist the reader in understanding some of tl
subtleties. If complete proofs had been included, the volume would probably have been four timi
its current size. The volume has a subject index, but unfortunately no notation index.

Unfortunately, the exposition is not always clear: important definitions and remarks are burie



in the middle of paragraphs devoted to some other topic (and not always indicated in the inde
either), bibliographic references are sometimes to items not included in the bibliographies (at tl
end of each chapter), and the level of English could have benefited from some serious editing
a native English speaker; there are many places which read as if they have been translated dire
from German. (Here is an example from p. 14: “Analytic algebras exist two a penny. The more
will surprise that many of them are hidden in the algebrd) In addition, the senior authors have
kindly included extended passages in German and French, untranslated.

Despite these defects, the book should be very useful for students and for reference.

{Volume VI has been reviewedJIR1095088 (91i:32001)}

Reviewed byl. S. Joel
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Peternell, Thomas(D-BAYRMP);

Schneider, Michael[Schneider, Michael Hellmut] (D-BAYRMP)

Neuere Entwicklungen in der komplexen Geometrie. (German. German summary) [Recent
developments in complex geometry]

Duration and change275-306, Springet Berlin, 1994.

This is a survey written by two specialists for beginners or non-experts. They manage to giv
a short introduction to modern notions, recent results and open problems of an interesting fie
of mathematics. Although they do not give all possible references, at many places the reader
referred to other more detailed survey articles. This makes this paper comparatively short and e:
to read.

The authors report on developments in complex geometry of the previous 20 years. By compl
geometry is meant the study of complex manifolds with the methods of algebraic geometr
complex differential geometry and complex analysis. Of course, the authors cannot consider
this paper all aspects of this large and dynamically developing area of modern mathematic
Instead they focus on those parts which are closely related to their own contributions in the field
complex geometry [see, e.g., J.-P. Demailly, T. Peternell and M. H. Schneider, J. Algebraic Geot
3(1994), no. 2, 295-34B1R1257325 (95f:32037Compositio Math89(1993), no. 2, 217-240;
MR1255695 (95b:32044)

The main subject of this paper is classification theory, which includes classification up to bi
holomorphisms or bimeromorphic transformations, up to deformations or up to homeomorphism
One section explains some basic notions, results and open questions of Mori theory, which de
with the birational classification of projective manifolds. The results and conjectures of this the
ory suggest investigating Fano manifolds more closely. A manifold is called Fano if it has ampl
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anticanonical bundle. The section on these manifolds gives a first impression of the theory of Fa
manifolds. A central result of importance for the development of higher-dimensional classificatio
theory is S. Mori’s solution of the Hartshorne-Fraenkel conjecture [Ann. of Mati.1@§1979),
no. 3, 593-606MR0554387 (81j:1401(0ktating that any compact manifold with ample tangent
bundle is isomorphic to projective space. This leads to the interesting question of classifying ma
ifolds with “semipositive” tangent bundle. Ideas centered around this problem are discussed in tl
fourth section. The final part is devoted to the theory of holomorphic vector bundles. After ex
plaining the basic notion of stability and some of its consequences, the usage of moduli spac
of vector bundles over algebraic surfaces to study the differential topology of these manifolds
explained (Donaldson polynomials). Finally, the Kobayashi-Hitchin correspondence is discusse
It forms a bridge between algebraic geometry and complex differential geometry by relating th
notion of stability of vector bundles to the existence of a Hermite-Einstein metric.

{For the entire collection sedR1322982 (95i:00037%)

Reviewed byBernd Kreussler
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Demailly, Jean-Pierre (F-GREN-F)

Regularization of closed positive currents of typé1, 1) by the flow of a Chern connection.
Contributions to complex analysis and analytic geometfb-126, Aspects Math E26, Vieweg
Braunschweigl1994.

Let X be a compact-dimensional complex manifold and Iétbe a closed positive current of
bidegree(1, 1) on X. In general,I’ cannot be approximated by closed positive currents of class
C*: a necessary condition for this is that the cohomology c{d3sbe numerically effective in

the sense thaf, . {7'}” > 0 for everyp-dimensional subvariety’ C X. The author proves that it is
always possible to approximate a closed positive curfeot type (1, 1) by closed real currents
admitting a small negative part, and that this negative part can be estimated in terms of the Lelo
numbers ofl" and the geometry oX. Let« be a smooth closed, 1)-form representing the same
00-cohomology class a8 and lety) be a quasi-psh function ol such thatl’ = o + (i /7))

(a function is said to be quasi-psh if it is locally the sum of a psh function and a smooth function)
Such a decomposition exists even whEns non-Kahler. If¢. is an approximation of), then

T. = a+ (i/7)00v. is an approximation df". The author proves the following: Theorem. &t

be a closed almost positivé, 1)-current and letr be a smooth redll, 1)-form in the sameo-
cohomology class a8, i.e.T = a + (i/7)900, wherey is an almost psh function. Let be a
continuous rea|l, 1)-form such thafl” > ~. Suppose that the tangent bundle is equipped with

a smooth Hermitian metrie such that the Chern curvature fo(7y) satisfiesO(7Tx) + u ®
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Idr, )(0®€&,0E&) >0forall 0, & € Tx with (6, &) = 0, for some continuous nonnegatige 1)-
formwu on X. Then there is a family of closed almost positite1)-currentsl. = a + (i /7).,
e € (0,e9), such that). is smooth overX, increases witl, and converges tg ase tends td) (in
particular, T is smooth and converges weaklyfoon X), and such that (if. > v — A.u — d.-w,
where (ii) \.(x) is an increasing family of continuous functions &nsuch thatim. o A.(z) =
v(T,z) (Lelong number off" atx) at every point, and (iii. is an increasing family of positive
constants such thain._, 6. = 0.

For the proof, the author uses a smoothing procedure involving a convolution kernel constructs
by means of the exponential map associated to the Chern connecfiaGn 8nrom a calculation of
the Taylor expansion of the exponential map at o8jerprecise estimate of the complex Hessian
of the regularized function is derived. Kiselman’s singularity attenuation technique is then applie
in combination with the above theorem to obtain a family of approximating curiientsvhich
are smooth in the compleme#it~ E.(T) of the Lelong sublevel set

E(T)={ze X: v(T,x) >c}

and have Lelong numbetgT. ., z) = v(T, x) — calongE.(T). It should be observed that similar
results have been proved by the author in a related paper [J. Algebraic GE®HA2), no. 3, 361—
409;MR1158622 (93e:3201h)under slightly different curvature assumptions. Some geometric
applications of the smoothing theorem to the study of compact complex manifolds with partiall
semipositive curvature are given.
{For the entire collection sedR1319341 (95j:32001)
Reviewed byMongi Blel
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MR1319341 (95j:32001) 32-06 (00B30)
% Contributions to complex analysis and analytic geometry.
Dedicated to Pierre Dolbeault.
Edited by Henri Skoda and Jean-Mari€preau.
Aspects of Mathematics, E26.
Friedr. Vieweg & SohnBraunschweig1994. xiv+25Qp. $70.00I1SBN3-528-06633-4

Contents: H. Skoda and J.-M.&preau, Foreword (Dedication to Pierre Dolbeault, on the occa-
sion of his retirement) (French) (vi—xi); Vincenzo Ancona and Bernard Gaveau, The de Rhar
complex of a reduced analytic space (1-26); Bo Berndtsson, Some recent results on estima
for the 9-equation (27—42); Evgeni M. Chirka [E. M. Chirka] and Edgar Lee Stout, Removable
singularities in the boundary (43-104); Jean-Pierre Demailly, Regularization of closed positiv
currents of type1, 1) by the flow of a Chern connection (105-126); Klas Diederich and Gregor
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Herbort, Pseudoconvex domains of semiregular type (127-161); Pierre Dolbeault and Gennz
Henkin [G. M. Khenkin], Surfaces de Riemann de bord dodansCP" [Riemann surfaces with
given boundary irCP"] (163-187); Alan Huckleberry, Subvarieties of homogeneous and almost
homogeneous manifolds (189-232); Mikael Passare, August Tsikh [A. K. Tsikh] and Oleg Zh
danov, A multidimensional Jordan residue lemma with an application to Mellin-Barnes integral
(233—-241); Bernard Shiffman, Separately meromorphic mappings into comahalgrinanifolds
(243-250).
{Most of the papers are being reviewed individually.
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Wu, Xiao Qin (PRC-JMU)

The solution of 9,-equation of (p, ¢)-forms and its L? & H 6lder estimates on a Stein manifold.
(English summary)

The collection of theses of Symposium on Real Analysis (Xiamen, 1993).

J. Math. Study27 (1994),no. 1,174-180.

Let M be a Stein manifold of dimensionand letQ2 CC M be a strongly pseudoconvex domain
with smooth boundary. In this paper, the author uses a method developed by Demailly and Laure
Thiébaut to construct an integral kernel to solve the tangential Cauchy-Riemann egation
of (p,q)-forms. More precisely, lef’(M) be the holomorphic tangent bundle &f and let
T(M x M) be the pullback off'(M). Furthermore, we assume the curvatGref 7'(M x M)

is 0. Then, forf € L7 (09) satisfying the compatibility conditiory, = (—1)70,(T(f) — S([)).
Using this integral representation for the solutio@gfthe author shows thdf’(f) — S(f) AL, S

| f |l zr 002y HereAy, is the Besov space equipped with the norm

If o)+ sup Lf (v(£) — f(2(0))

2(H)eC, 0<t<1 ] 7

Lr

Ay =S

where0) < a < 1,1 <r < oo and~y: (0, 1] — 9Q is aC* curve with|y/(t)||c: < 1.
{For the entire collection sedR1318248 (95i:00035)
Reviewed byDer-Chen E. Chang

(© Copyright American Mathematical Society 1996, 2007
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Demailly, Jean-Pierre (F-GREN-F) Lempert, Laszb (1-PURD),
Shiffman, Bernard (1-JHOP)

Algebraic approximations of holomorphic maps from Stein domains to projective manifolds.
Duke Math. J76 (1994),no. 2,333-363.

This paper studies the problem of approximation of holomorphic maps by algebraic maps. Tt
authors show that algebraic approximation is always possible in the case of holomorphic maps
guasiprojective manifolds and of locally free sheaves. In particular, they obtain that any holomo
phic map from a Runge domashin an affine algebraic variety into a quasiprojective algebraic
manifold X can be approximated by Nash algebraic maps uniformly on every relatively compac
domain(), CC 2. As an application, they describe how both the Kobayashi-Royden pseudomet
ric and the Kobayashi pseudodistance on projective algebraic manifolds can be given in terms
algebraic curves.
Reviewed byMin Ru
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MR1299059 (95k:14065) 14K05 (14C20)

Debarre, O.(1-1A); Hulek, K. (D-HANN) ; Spandaw, J.(D-BAYRMP)
Very ample linear systems on abelian varieties.

Math. Ann.300(1994),no. 2,181-202.

Let X be a “generic” abelian manifold of dimensigrand L an ample line bundle. The authors
restrict their study to the case in whidhis of type (1,---,1,d), which means thaL is the
pullback of the principal polarization under a cyclic isogeny of degkekhen they establish that
the linear systeml| is base-point-free if and only il > g + 1, the morphism defined by this
linear system being birational if and onlydf> ¢ + 2.

These results are part of a wider conjectural picture according to whiclkd, foy, ®; (the
morphism ofX in P¢~! defined byL) should be an embedding outside a set of dimengion
1 —d (in particular,L should be very ample if and onlydf> 2g + 2). The authors then show that,
for (X, L) generic of typg1,---,1,d), L is very ample ford > 29.

Their results are connected in the case 3 to a conjecture of Griffiths and Harris. In the
same case, Ein and Lazarsfeld have also given some very explicit sufficient conditions for a line
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system|L| on X to be base-point-free. Moreover, in the case of arbitrafpemailly has given
effective bounds on the degree bf with (X, L) always assumed to be generic, such tiat
Is base-point-free or very ample. The authors compare their results with the Ein-Lazarsfeld al
Demailly results, respectively.

Reviewed bylean-Claude Douai
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MR1299050 (95k:32026)32J27 (14340 32J18)

Zhang, Qi [Zhang, Qi'] (1-MO)

A note on compact Kahler manifolds with nef tangent bundles. (English summary)
Manuscripta Math85 (1994),no. 1,89-96.

Let us assume thaX is a compact Khler manifold of dimensiom. A famous conjecture by
Frankel and Hartshorne, proved by S. Mori [Ann. of Math. {20 (1979), no. 3, 593-606;
MR0554387 (81j:14010Q)asserts that, if the sectional curvatureXofs positive, or, equivalently,
if the tangent bundl€’x is ample, thenX is biholomorphic to the projective spa&¥'. In view
of the result of Mori it is natural to ask about a classification of manifolds with tangent bundle
satisfying a weaker numerical condition. Namely, one can consider a maiifaith numerically
effective (or nef) tangent bundle, which means that the tautological bdridleon Proj(7T’x) has
non-negative degree on any cur@eC Proj(7’x). Manifolds of this type have been studied by
several authors [see, e.g., J.-P. Demailly, T. Peternell and M. H. Schneider, J. Algebraic3Geom
(1994), no. 2, 295-349IR1257325 (95f:3203T) The main theorem of the paper under review
is as follows: Suppose thdt is nef and that some positive multiplen K x of the anticanonical
line bundle— K'x = det(Tx) is spanned by global sections. Then the image of the associated ma
X — Proj(H'(X, —mKy)) is of dimension 1 if and only if there exists &tale covering®! x
A — X, whereA is a complex torus. The proof of the theorem depends on results of Demailly.
Peternell and Schneider.

Reviewed bylarostaw A. Wgniewski
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Marinescu, George[Marinescu, Gheorghe](R-AOS)

The curvature of numerically effective line bundle and vanishing theorems. (English
summary)

Rev. Roumaine Math. Pures Appf (1994),no. 1,37-42.

In this paper nef line bundles are investigated; in particular, the following theorem is proved
Theorem 1.1. LetE be a big nef line bundle over a compact projective manifold. Then for
any Hermitian metric on®’ the associated curvature form is positive on a nonempty set. The
proof makes use of Demailly’s asymptotic Morse inequalities. Moreover, vanishing theorems al
obtained: Theorem 1.2. Lét be a nef line bundle over a compadiider manifold of dimension.
Assume thalfy _, (ic(E))" is positive. Theni (X, E-1) = 0for ¢ < n.ic(F) is the curvature
form of a Hermitian metric oy and X (< 1) is the set wheréc(FE) is nondegenerate and has
exactly 0 or 1 negative eigenvalué®?). Theorem 1.3. LetX be a quasiprojective, weakly 1-
complete manifold such that its projective closure has only isolated singularitiedr bet a
holomorphic line bundle ovek which is positive outside an algebraic subvariety of dimension
m. ThenH?(E, QP(E)) vanishes fop + ¢ > m + n, wheren = dimc¢ X.
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MR1298282 (95f:32040)32L15 (32F15)

Asserda, Sad

Convexite holomorphe des domaines pseudoconvexes par rappartin fibr & holomorphe
de rang un positif. (French. English, French summaries) [Holomorphic convexity of
pseudoconvex domains with respect to a positive holomorphic line bundle]

C.R. Acad. Sci. Paris&. | Math.319(1994),n0. 6,559-562.

Let D be a relatively compact pseudoconvex domain imatimensional complex analytic man-
ifold M and letL be a rank-1 holomorphic line bundle avi. The open subseb is said to
be L-convex if for every infinite discrete sequenge,,),, of D there exists a holomorphic sec-
tion g € HY(D, L9) such that the sequencg(z,,)).. is unbounded. The author proves that if
D is a relatively compact pseudoconvex domainViiy there exists an integer such that, for
all ¢ > p, for all e € (0,1] and for every infinite discrete sequenge,),, in D, there exists a
holomorphic sectio € H°(D, LY) such that the sequen¢g(x,,)),, is unbounded and satisfies
(%) Jpllgl?6**3dVis < +o0, whered(z) = d(z, M ~\ D) for all z € D. This theorem general-
izes and sharpens a result of K. R. Pinney [Math2@6 (1991), no. 4, 605-613yIR1100844
(92f:32054) concerning the particular case in whidli is compact and D is of classC?. As-
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serda’s proof rests essentially on a result of Elencwajg antfegstimates of Hrmander, Skoda
and Demailly. Using the Richberg and Greene-Wu approximation theorem as well as the abo
theorem, the author shows that every relatively compact pseudoconvex domaiglies iKani-
fold has a complete &hler metric. (This result had been obtained by Pinney under the restrictive
conditions mentioned above.) From this the author derives the corollary that every locally trivie
holomorphic fibration with the unit disk as fiber and a projective manifold as base is meromorph
cally convex.

In the last part the author considers the submanifolB'ok P! defined by

M= {([2], [t]) € P" x Pn_1: Z]tk _tjzk = 07 1 S])k < TL},

which is exactly the blowup oP" at the pointa = [1,0, - - -, 0], with n > 2, and considers the
domainD = M ~. S, whereS is the exceptional divisor of the blowup. He constructs a holomorphic
sectionh over D satisfying the inequality«), with £ as exponent instead 8f + 3.
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MR1278916 (95d:32001)32-02 (32H20 32H25 32L05)

Siu, Yum Tong (1-HRV)

Problems and recent results in several complex variables.

Complex analysis and its applicatio(tdong Kong 1993), 3849, Pitman Red\otes MathSer,
305,Longman Scilech, Harlow, 1994.

This paper is a survey on problems and recent results concerning the construction of holomorpl
sections of holomorphic line bundles. Precisely two problems are illustrated: Matsusaka’s bi
theorem and the hyperbolicity of the complement in the complex projective plane of a geners
smooth complex curve of sufficiently high degree. Regarding the first problem the main resu
described here is the following theorem recently obtained by the author. Theorem.2:heet
compact complex manifold of complex dimensioand letL be an ample line bundle ov&r and

B be a numerically effective holomorphic line bundle ovérLet C' be the Chern numbé(n +

2)L + B + Kx)L""!. Then the line bundle: L. — B is very ample oveX for m > (24n"C(1 +
C)")”(G”:‘)n. The proof of Theorem 2 is obtained by using Demailly’s asymptotic strong Morse
inequality and Nadel’s vanishing theorem.

Regarding the second problem the following conjecture is investigated: Conjecture 2: Thel
exists some effective positive numbemwith the following property. Ford > e there exists a
Zariski open subsék( in the space of all complex curves of degresuch that any holomorphic
map fromC to P, — C'is constant folC' € K.
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MR1257325 (95f:32037)32J27(14J45 32L07)

Demailly, Jean-Pierre(F-GREN-F) Peternell, Thomas(D-BAYR);
Schneider, Michael[Schneider, Michael Hellmut] (D-BAYR)

Compact complex manifolds with numerically effective tangent bundles.

J. Algebraic Geom3 (1994),no. 2,295-345.

A vector bundle on a projective variety is said to be numerically effective (nef) if the tautological
line bundleO (1) on the associated projective bund¢F) is numerically effective. This notion

is extended to vector bundles over compact complex manifolds as follows( lbet a compact
complex manifold and leE be a vector bundle oX . Fix a Hermitian metrico onP(E). ThenE

is nef if, for every positive number, we can find a Hermitian metric. on Oz (1) (or a Hermitian
Finsler metric onE) such that its curvatur®;,_ satisfies®;_> —cw. This definition does not
depend on the choice of the Hermitian metsic

The main result of the paper is a structure theorem frlr manifolds with nef tangent bundles.
Main Theorem: LetX be a compact Ehler manifold with nef tangent bundle. Then there exists
anétale finite covetX such that the Albanese mappingX — Alb(X) is a surjective, smooth
morphism, every fibre of which is a Fano manifold with nef tangent bundle.

The result states thaf is essentially constructed by a torus and Fano manifolds. The torus par
defines a flat quotient of T'x, the tangent bundle of (or, more precisely, df';). Since a Fano
manifold is always simply connected, the main theorem implies that the fundamental gr&up of
a compact Khler manifold with nef tangent bundle, is an extension of a finite group by a free
abelian group of even rari&??.

One of the essential steps toward the main theorem is to show the following. Propositioh: Let
be ann-dimensional compact &ler manifold withl’x nef. If ¢;(X)" =0, then (1), (Ox) =0,

(2) there is a nowhere vanishipegform w for suitable oddp, and, (3) by lifting to a suitablétale
coverX, the irregularityg(X) becomes positive.

The proof of this part depends on a result of J. Tits on subgroups of linear groups [J. A2@ebra
(1972), 250-270MR0286898 (44 #410%pnd on the authors’ result to the effect thaf X ) has
subexponential growth [Compositio Ma80 (1993), no. 2, 217-24MIR1255695 (95b:32044)

ChoosingX such that its irregularity attains the maximum, we get a subsheaf Qﬁf =(Tx)*
generated by global sections. It is easy to show Hiais a subbundle with trivial Chern classes,
and results of Uhlenbeck-Yau and S. Kobayashi tell us that it has a filtration with Hermitian-fla
graded pieces. Taking the duals, we get a quotient T’y which defines the torus part of, or
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the image of the Albanese map. The smoothness of the fibres of the Albanese fibration is prov
via the theory of Mori contractions.

As by-products of the proof, the authors obtain (a) the projectivity of Moishezon manifolds with
nef tangent bundles and (b) the classification of nonalgebraic compact 3-folds with nef tange
bundles (up to finitétale coverings) into nonalgebraic tori and sdiebundles over nonalgebraic
two-dimensional tori.
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Siu, Yum Tong (1-HRV)

An effective Matsusaka big theorem. (English, French summaries)
Ann. Inst. Fourier (Grenoble}3(1993),no. 5,1387%1405.

Let us recall the Matsusaka Big Theorem [T. Matsusaka, Amer. J. M4t{1.972), 1027-1077;
MRO0337960 (49 #2729)let P(k) be a polynomial in one variable of degreewith rational
coefficients whose values are integers at integral valués ©hen there is a positive integég
depending onP(k) such that, for every compact projective algebraic manit§lef complex
dimension: and every ample line bundleover X with >~7'_ (—1)"dim H"(X, kL) = P(k) for
everyk, the line bundle: L is very ample fok > k. It is interesting to find an effective bound for
the positive integek,. By a result of J. Kokr and Matsusaka [Amer. J. Matt05(1983), no. 1,
229-252:MR0692112 (85¢:14007)k, can be made to depend only on the coefficients"of!
andk” in the polynomialP (k).

In this paper, the author proves an effective version of Matsusaka’'s Big Theorem (Theorel
(0.1)): Let L be an ample holomorphic line bundle over a compact complex maniXolof
complex dimensiom. ThenmL is very ample for anyn > an explicit positive constant which
depends only om, L™, Kx - L"~'. Moreover, if in additionB is any numerically effective line
bundle overX, then (see Theorem (0.2))L — B is very ample for anyn > an explicit positive
constant which depends only éfi*, "1 - B, L"~!. B,andL" % B- K x, whereH := 2(K x +
3(3n—2)"L).

J.-P. Demailly’s recent result [J. Differential GeoB¥ (1993), no. 2, 323-374¥1IR1205448
(94d:14007)that 12n" L + 2K x is very ample for any ample line bundleover X can also be
regarded as an effective version of Matsusaka’s Big Theorem. But in the paper under review, t|
ampleness ofn L — B does not involve K xy and— B can be used for any ample line bundte

The main idea of the proof of the effective Matsusaka Big Theorem is to show that for the give
L andB, there is an effective lower bound such thatn L — B is numerically effective, because
of the very ampleness criterion of Demailly and KuollThis is done in three steps. The first step
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is a lemma on the existence of nontrivial holomorphic sections of a multiple of the difference o
two ample line bundles whose Chern classes satisfy a certain inequality. Here the strong Mor
inequality of Demailly is used. The second step is to produce, foragiynensional irreducible
subvarietyY of X and any very ample line bundlE of X, a nontrivial holomorphic section
overY of some line bundle related td. The third step is to use induction to get the numerical
effectiveness ofnL — B.
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MR1261816 (95e:32033)32L20 (32C17 32F30)

Hamada, Hidetaka

Cohomology vanishing theorems on a domain exhausted by completé&Kler domains.
Math. Rep. Kyushu Uni®9 (1993), 1#25.

Let £ be a holomorphic vector bundle on a weakly pseudoconvéklét manifoldX. If £
satisfies some positivity condition such as Nakano’s positivity, Griffiths’ positivity or DemasHy’s
positivity [J.-P. Demailly, Ann. SciEcole Norm. Sup. (4)5(1982), no. 3, 457-51 MR0690650
(85d:32057)that generalized the former, we have corresponding cohomology vanishing theoren
for the sheaves of holomorphic forms with valueskin The author generalizes these vanishing
theorems to the case wheéhis a complex manifold that is exhausted by a sequence of complete
Kéahler domains and when the restriction Bfon each Kahler manifold satisfies the above-
mentioned positivity conditions, but for the cohomologies of order higher 2hdime vanishing
of the first cohomology is most important but, as is indicated in the paper, we cannot expect it.
Reviewed byTosiaki Kori
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Bonavero, Laurent (F-GREN-FM)

Inégalites de Morse holomorphes singudires. (French. English, French summaries)
[Singular holomorphic Morse inequalities]

C.R. Acad. Sci. Parisé&. | Math.317(1993),n0. 12,1163-1166.

Summary: “We generalize J.-P. Demailly’s holomorphic Morse inequalities for a line bun-
dle E equipped with a singular metric on a complex compact maniféldOur inequalities
give an estimate of the cohomology groups with values in the tensor paf/éts twisted

by the corresponding sequence of Nadel's multiplier ideal sheaves. The singularities allowe
are of the following type: the metric is locally given by a weightp(—¢), where p(x) ~
c-log(>"|f;*) with holomorphicf;. As a consequence, we obtain a necessary and sufficient
condition, invariant under bimeromorphism, for a maniféldo be Moishezon.”
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MR1256437 (95€:32032)32L10 (14J15 14J60 32L20)
Takayama, Shigeharu(J-TOKYM)

Ample vector bundles on open algebraic varieties.
Publ. Res. Inst. Math. S&9 (1993),no. 6,885-910.

The main result in this paper is the following: Theorem 1. There exists a funCtiohnin n € N
with the following property: lefX be a projective manifold, |eD be a reduced effective divisor on
X with  only simple normal crossings such thatKy + D is nef,
let L be a nef line bundle on X which is ample modulo D; then
2(Kx + D)+ mL is very ample moduloD for any m > C(dim X). In the caseD = 0
Theorem 1 was proved by J.-P. Demailly [J. Differential Ge@m.(1993), no. 2, 323-374,
MR1205448 (94d:1400F) The methods used for the proof of Theorem 1 are similar to those
used by Demailly. Theorem 1 has interesting consequences, for example, it can be used in
construction of the moduli space of open algebraic varieties of general type.
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Demailly, Jean-Pierre(F-GREN-F) Peternell, Thomas(D-BAYR);
Schneider, Michael[Schneider, Michael Hellmut] (D-BAYR)

K ahler manifolds with numerically effective Ricci class.
Compositio Math89 (1993),n0. 2,217-240.

The purpose of this paper is to contribute to the solution of the following conjecturesX Let
be a compact Ehler manifold with numerically effective (nef) anticanonical bundI& x; then:
Conjecture 1: The fundamental growp( X ) of X has polynomial growth. Conjecture 2: The Al-
banese map: X — Alb(X) is surjective. Section 1 is devoted to proving the following theorem,
which is the main contribution to Conjecture 1. Theorem 1: Kdbe a compact Ehler manifold

with nef anticanonical bundle; then (X) has subexponential growth. The main tools used in or-
der to prove Theorem 1 are the solution of the Calabi conjecture and volume bounds for geode:
balls due to Bishop and Gage. It should be mentioned that from the proof of Theorem 1 it follow
that Conjecture 1 holds in the casé( x is Hermitian semipositive (Theorem 2).

In Section 2 the following theorem concerning Conjecture 2 is proved. Theorem 3X et
ann-dimensional compact &ler manifold such that K x is nef. Then the Albanese maypis
surjective as soon aim «(X) is 0,1 or n, and, if X is projective, also fon — 1; moreover, if
X is projective and if the generic fibi# of o has— K big, thena is surjective. Finally, Section
3 is devoted to the study of the structure of projectivields with nef anticanonical bundles; in
particular Conjecture 2 is proved in dimensidnwith purely algebraic methods, except in one
very special case.
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MR1249407 (94m:32015)32C30 (32F05)

Blel, M. (TN-TUNISM)

Sur le cdne tangenta un courant positif fermé. (French. English, French summaries) [On
the tangent cone of a closed positive current]

J. Math. Pures Appl. (972 (1993),n0. 6,51 7-536.

Supposd <p <n—1, and letl’ be a closed positive current of bidegrgep) on an open subset

of C" containing the origin. The tangent con€Tipif it exists, is the weak limit of dilates df .

Even when the tangent cone fails to exist, every weak limit of dilatés isfa closed, positive,
conical current oilC™ with the same Lelong number at the originidsas was shown by M. Blel,
J.-P. Demailly and M. Mouzali [Ark. Ma28 (1990), no. 2, 231-2481R1084013 (92f:3201T)

The author’'s main theorem is a characterization of the sets of currents that can arise in this wi
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Namely, letk, denote the set of closed, positive, conical current€6rof bidegree(p, p) with
Lelong number equal to one at the origin.Mf is a connected, closed subsetrof, then there
exists a closed positive currefitof bidegregp, p) on the unit ball ofC" for which the set of weak
limits of dilates isM. The case» = 1 is due to C. O. Kiselman [ilnternational Symposium in
Memory of Hua Loo Keng, Vol. Il (Beijing, 1988)57-167, Springer, Berlin, 19914R1135833
(921:32011). The author also gives a sufficient condition, in terms of limits of the trace measure
for the existence of the tangent conewhea 1l orp=n—1.
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MR1247749 (94k:32008)32C30

Blel, Mongi (TN-TUNISM)

Sur le cone tangent asso&a un courant positif fermé. (French. French summary) [Onthe
tangent cone associated with a closed positive current]

Collogue d’Analyse Complexe et@mnetrie (Marseille, 1992).

AsterisqueNo. 217(1993), 5, 2938.

Let 7" be any positive closed current of bidegteep) on an open subset C C” containing), 1 <
p<n—1.In1977 R. Harvey [irBeveral complex variables (Williamstown, MA, 1978)9-382,
Proc. Sympos. Pure Math., 30, Part 1, Amer. Math. Soc., Providence, RI, UR0447619 (56
#5929] raised the question whether there exists an associated “tangent cdhgl:@q whether
there exists the weak limit of the famify(h,.)*T'} asr \, 0, whereh,: B(0,1) — B(0,r), z — rz.
The question has a negative answer by the work of C. O. Kiselmantgmational Symposium in
Memory of Hua Loo Keng, Vol. Il (Beijing, 1988)57-167, Springer, Berlin, 19914R1135833
(92i:32011) and the author, J.-P. Demailly and M. Mouzali [Ark. M38 (1990), no. 2, 231-248;
MR1084013 (92f:32017) In fact, they showed that for arif) as above, the set of value limits
of the family {(h,)*T"} is a compact connected subset of thersetk,, wherem is the Lelong
number off" at0, andK, is the set of positive closed conical currents of bidegpeg) on C" with

the Lelong number a equal tol; conversely, given a connected closed subdgedf K, there
exists a positive closed curréhtof bidegree(1, 1) such thatM is equal to the set of limit values
of the family {(h,)*T'}. In the current paper, the author makes the above result more complete
Given any connected closed subs£bf K, wherep > 2, there exists a positive closed current of
bidegreg(p, p) on the unit ball ofC™ such that)M/ is equal to the set of limit values of the family
{(h,)*T'}. The author also discusses some necessary and sufficient conditions for a Cusfent
bidegreq1,1) or (n — 1,n — 1) to admit a tangent cone.
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MR1237810 (94h:32005)32A25 (32E10)

Zhong, Tong De(PRC-XIAM)

A jump formula for the Bochner-Martinelli-Koppelman transform of differential forms on
Stein manifolds. (Chinese. English, Chinese summaries)

Xiamen Daxue Xuebao Ziran Kexue Bz(1993),no. 5,525-527.

Let D be a relatively compact domain with?-smooth boundary in a Stein manifold. The
author gives a jump formula far''-smooth(p, ¢)-forms ondD. This jump formula was asserted
by J.-P. Demailly and C. Laurent-Tébaut [Ann. SciEcole Norm. Sup. (420 (1987), no. 4,
579-598MR0932799 (89g:3202Q)
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MR1215287 (95d:14039)14J45(32J18)
Nadel, Alan M. (1-1ASP)

Relative bounds for Fano varieties of the second kind.

Einstein metrics and Yang-Mills connectidi®&nda1990), 18+191, Lecture Notes in Pure and
Appl.-Math., 145,Dekker New York 1993.

From the introduction: “This article is concerned with bounding Fano varieties of the second kinc
Recall that a Fano variety is a smooth projective variety with ample anticanonical class. A Far
variety is said to be of the first kind if its Picard number is one, and of the second kind if its Picart
number is at least two. Fano varieties of the second kind have nontrivial extremal rays, which c:
be contracted in accordance with Mori’s program, and are thus sometimes regarded as being |
primitive than Fano varieties of the first kind.

“There is a well-known conjecture asserting that there are only finitely many deformation type
of Fano varieties in each dimension. There is another well-known conjecture asserting that t
anticanonical degree of a Fano variety is bounded from above by a universal constant depend
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only on the dimension. These two boundedness conjectures are equivalent, by worlaoaKdll
Matsusaka or Demailly.

“Boundedness of Fano varieties of dimension three or less follows from the classification. Indee
the only Fanal-fold is P!; the Fan®-folds are the del Pezzo surfaces; and the classification of
Fano3-folds by Fano, Iskovskikh, Mori, Mukai, and Shokurov implies that there are precisely
104 deformation types of Fartfolds. Boundedness of toric Fano varieties was established by
Batyrev. Boundedness of Fano varieties of the first kind was established in an earlier paper of ot
["A finiteness theorem for Fand-folds”, Preprint; per bibl.] in dimension four, and in papers by J.
Kollar, Y. Miyaoka and S. Mori [irClassification of irregular varieties (Trento, 199@00-105,
Lecture Notes in Math., 1515, Springer, Berlin, 199ER1180339 (94f:1403%rnd us [J. Amer.
Math. Soc4 (1991), no. 4, 681-69AIR1115788 (939:14048)n arbitrary dimensions.

“Here we are interested in the following setup. lzetM — X be a connected (i.e., having
connected fibers) surjective morphism from a (smooth) Fano variebnto a (possibly singular)
projective varietyX. Let L be an ample (actually, nef and big is enough) line bundl&omh.et
F' be a general fiber of our morphism; it too is a Fano variety.ALleeé the least integer such that
Kg’*’ is very ample orf’; according to J.-P. Demailly [J. Differential Geo8Y.(1993), no. 2, 323—
374;MR1205448 (94d:14007)k < 12f/, wherem = dim M, f = dim F', andz = dim X . Our
main result is as follows. Theorem A. In the above situation, we have the estinjatg™ <
3(m7)™|(X, L)|, where|(X, L)| = ming<,<, h°(X, L"), and wherer = /¢, (F)/ +2if f >
Oandr =2if f=0.

“This article is organized as follows. The first section contains material on coherent sheaves
ideals associated to almost-plurisubharmonic functions, and culminates in a conomology vanishi
theorem. The second section contains various bits and pieces, mainly in the forms of lemmas. T
third section contains the actual proof of Theorem A.”
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MR1211891 (949:14006)14E25 (14C20)

Beltrametti, Mauro C. (I-GENO); Sommese, Andrew J(1-NDM)

On k-jetampleness.

Complex analysis and geometBb5-376,Univ. Ser. Math., Plenum New York 1993.

The authors previously introduced and studied different notions of higher order embeddings f
projective complex manifolds [cf. in Algebraic geometry (L'Aquila, 1988), 24-51, Lecture Notes
in Math., 1417, Springer, Berlin, 199MR1040549 (919:14029)n 1988 Cortona Proceedings:

projective surfaces and their classification, 33—-48, Symposia Math., 32, Academic Press, Ne
York, 1991; per bibl.; M. C. Beltrametti, P. Francia and A. J. Sommese, Duke Math. J. 58 (1989
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no. 2, 425-439MR1016428 (90h:14021)In the paper under review they study the stronger of
these notionsk-jet ampleness. A line bundlé on a projectiven-fold X is k-jet ample for a
nonnegative integek if, given anyr integersk; + - - - + k, = k£ and anyr distinct pointsz; on

X with maximal idealsn;, the restriction map on the global sectiBfi.) — @!_, T'(L/m"") is
onto.

Relationships with the previously introducgée/ery ampleness ankkspannedness are investi-
gated, together with the behaviour /ofet ampleness under tensor products. A lower bound for
the degree of &-jet ample line bundle is obtained.

A large part of the paper is devoted to obtaining results-@t ampleness for adjoint bundles
K +tL, whereK is the canonical bundle of thefold. Sharp results relating thejet ampleness
of L with the7-jet ampleness ofC + ¢t L are obtained by showing that the latter follows from the
vanishing of a suitable first conomology group, obtained via results of Kawamata and Viehweg. C
surfaces, conditions oh are relaxed to nef, and under additional assumptions on the dimension o
the linear system associatedii@nd on its self-intersection, assumptions which allow the authors
to use Ramanujam vanishinkjet ampleness of the adjoint is proved. Further results are given
for special surfaces. Some of the results on surfaces were independently obtained by M. Andi
de Cataldo. The authors call attention to a related paper by J.-P. Demailly [J. Differential Geor
37 (1993), no. 2, 323-3741R1205448 (94d:1400Y)
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MR1211880 (94k:32009)32C30(32F07)

Demailly, Jean-Pierre (F-GREN-F)

Monge-Ampere operators, Lelong numbers and intersection theory.

Complex analysis and geometfiyl 5-193, Univ. Ser. Math., Plenum New York 1993.

This article surveys the theory of Lelong numbers and their applications for studying intersectio
theory of analytic cycles. For this point of view, we define a plurisubharmonic (psh) function on ¢
complex manifoldX to be an upper semicontinuous functiofor which dd“u is a positive closed
current of bidegreél, 1). If  is a locally bounded psh function oxi andT' is a positive, closed
current of bidimensiortp, p), the wedge productd‘u A T := dd‘(uT") defines a closed positive
current; by induction, it < ¢ <p andu;,---,u, are locally bounded psh functions éghthen

dduy A--- ANddug AT = dd“(urddua A - - - Nddug AN'T)
is a closed positive current. 1%, - - - ,ulq“ are decreasing sequences of psh functions converging
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pointwise touy, - - -, u, then, following E. Bedford and B. A. Taylor [Acta Math49(1982), no.
1-2, 1-40MR0674165 (84d:320241)it is shown in Section 2 that

(1) uiddous A -+ Addub AT — uyddug A+ -+ Addug AT
and (2) dduf A+ Addul AT — dduy A+ Addug AT
weakly.

Section 3 discusses the definitiondafu; A - - - A dd“u, AT for certain pshy; and closed positive
currentsI” even if some of the;; are not necessarily bounded below. Define the unbounded locus
L(u) of u to be the set of pointg € X such thatu is unbounded in every neighborhood of
x. Modifying the arguments of the previous section, the following result is proved: Theorem 1
Letw,,---,u, be psh functions oX. The currentsy dd‘us A - - - A dd®uy AT andddug A - - - A
dd‘u, AT are well-defined and have locally finite massXnprovidedq < p = dimension ofl’
and

%2p_2m+1(L(Uj1) AEEERR L(Ujm) N Supp T) =0

for all choices of indiceg; < --- < j,, in {1,---,q}. Here,H,(F) denotes the-dimensional
Hausdorff measure of. In addition, it is shown that the analogues of the monotone convergence
theorems in Section 2 remain valid.

In Section 4, the definition of generalized Lelong numbers is given. For a Stein makKiftét 7"
be a positive, closed current of bidimensignp) and lety: X — [—o00, +00) be a semiexhaustive
weight function orBupp 7', i.e.,¢ is continuous and psh ok and there exist® such thatB(R) N
SuppT CC X, whereB(R) = {x € X: ¢(z) < R}. It follows that{y = —cc} NSupp T is
compact andl’ A (ddp)? is well-defined. For each € (—oo, R), setv(T, ¢, 1) = fB(T)T/\
(dd“p)P and define the generalized Lelong numbeT ofith respect tap as

3) UTo)= [ TAdey = lin (T,
{p=—00} e

For X = C" andy(z) = log | 2|, this agrees with the ordinary Lelong numbeflo&t0,

v(T,0) = lim w,
r—0 mPr p/p!
whereor = T A (dd¢|z|?)? is the trace measure @f and B(r) is the (Euclidean) ball of radius
centered af.

In Section 5, a Lelong-Jensen type formula is proved. Supgdse) CcC X. Let u, =
(dd‘[max{p,7}])" — 1x_p@)(dd°p)", r < R.Inthe caseX = C" andy(z) = log|z|, this is just
a normalized surface area measure on the sphere of r&diesr any psh functio” on X, V' is
u--integrable for each < R and

r

V)= [ videy = [ vaaviena
B(r)

This reduces to the classical Jensen formuta+#f 1 (X = C) andV =log | f|. If (dd°¢)" =0 o0n

X —{p = —oco}, one obtains the formula(dd‘V, ¢) = lim,_,_ 1, (V') /r. An interesting case
occurs inC" if one takesp(z) = log max |z;|*, where); > 0. It can be shown thaddy)" =


/mathscinet/pdf/674165.pdf

AL Ando @ndp, = Ay - - - A\ (27) ~"db; - - - df,, on the distinguished boundafy: |z;| = e™/IN1}
of the polydiskB(r). The Lelong number(ddV, ¢) is then

lim A / V(eT/M”"l N 67"//\71,-1-2'971)({91 ---db,
ro-—co T 0,€(0,27] C (2m)m
which is the directional Lelong number @iV at 0 with coefficients := (A, - - -, A,,) introduced
by Kiselman. In general, for any curreft definev (T, z, \) = v(T, log max |z; — z;;|*); in C",
takingy(z) = log |z — x|, it follows that the usual Lelong number&T’, ) agree with the Kiselman
numbers/(T, z, (1,---,1)).

In Section 6, a new proof is given of Thie's theoremAlfis an analytic set of pure dimension
p and[A] is the current of integration ovet, then for eachr € A, v([A], x) is the multiplicity of
A atx. Also, a result of Siu’s on stability of Lelong numbers for closed, positive currents under
slicing along linear subspaces is presented. In Section 7, a generalization of Siu’s upper semict
tinuity theorem is proved [J.-P. Demailly, Acta Mait%9(1987), no. 3-4, 153-16%1R0908144
(89b:32019). Section 8 describes the behavior of Lelong numbers under proper morphisms. A
a concrete application, it is shown that fBra closed, positive current of bidimensign p) and
for 0 < A\ <--- <\, the directional Lelong numbers of Kiselman satisfy- - - \,v(T, x) <
v(T,z,\) < Ap—pr1--- A\v(T, x). A type of Schwarz lemma relating growth of zeros of entire
functions f in C" which involves Lelong numbers of the current of integrati@n| of the zero
variety of f is proved in Section 9. This yields a theorem of Bombieri on algebraic values of mero:
morphic maps satisfying algebraic differential equations. Finally, in Section 10, a self-intersectio
inequality for closed positive currents of bidegree (1,1) is given. The motivation behind this in
equality is the following. The wedge product of smooth differential forms defines a ring structure
on de Rham cohomology, and, for two curreéts ©, on X, there is a well-defined intersection
class{©:} - {©,} in the cohomology ring, even #; A O, is not defined pointwise as a current.
But the wedge product of closed, positive currents cannot always be defined in a reasonable w
and, moreover, such currents cannot necessarily be approximated in the weak topology by smo
closed, positive currents. Indeed, foa closed, positive current, a necessary condition for such an
approximation to be possible is thgif'}? - {Y'} > 0 for everyp-dimensional subvariety C X.
The author showed [J. Algebraic Geoir(1992), no. 3, 361-40N1R1158622 (93e:3201b)hat
T can be approximated by closed, real currents with small negative part governed by the curvatt
of X. Then, by regularizing and taking weak limits, one can compute self-intersections.
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MR1211876 (93}:32001) 32-06
* Complex analysis and geometry.
Edited by Vincenzo Ancona and Alessandro Silva.
The University Series in Mathematics.
Plenum PresdNew York 1993. xvi+412op. $85.00.1SBN0-306-44179-9

Contents: Daniel Barlet, Theory ¢f, b)-modules. | (1-43); irgen Bingener and Hubert Flen-
ner, On the fibers of analytic mappings (45—-101); Paolo De Bartolomeis, Twistor constructions fc
vector bundles (103-114); Jean-Pierre Demailly, Monge-&mpperators, Lelong numbers and
intersection theory (115-193); Pierre Dolbeault, CR analytic varieties with given boundary (195
207); John Erik Fornaess and Nessim Sibony, Smooth pseudoconvex dom@m®irwhich the
corona theorem anfl” estimates fob fail (209-222); Alan T. Huckleberry and G. Fels, A char-
acterization of{-invariant Stein domains in symmetric embeddings (223-2343zb Lempert,
Complex structures on the tangent bundle of Riemannian manifolds (235-251); Ngaiming Mo
and Sai-Kee Yeung, Geometric realizations of uniformization of conjugates of Hermitian locally
symmetric manifolds (253—-270); Mauro Nacinovich, Approximation and extension of Whitney
CR forms (271-283); Takeo Ohsawa, The existence of right inverses of residue homomorphisi
(285—-291); Thomas Peternell, Tangent bundles, rational curves, and the geometry of manifol
of negative Kodaira dimension (293—-310); Robert Braun, Giorgio Ottaviani, Michael Schneide
[Michael Hellmut Schneider] and Frank-Olaf Schreyer, Boundedness for nongeneraHtlps
in P5 (311-338); Georg Schumacher, The curvature of the Petersson-Weil metric on the modt
space of Khler-Einstein manifolds (339-354); Mauro C. Beltrametti and Andrew J. Sommese
Onk-jet ampleness (355-376); Giuliana Gigante and Giuseppe Tomassini, Deformations of cor
plex structures on a real Lie algebra (377—385); Edoardo Ballico, A problem list on vector bundle
(387-402).
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MR1207864 (94f:32060)32L10 (32F10 32L15)

Demailly, Jean-Pierre(F-GREN)

Holomorphic Morse inequalities ong-convex manifolds.

Several complex variabléStockholm19871988), 245257, Math. Notes 38, Princeton Univ
Press Princeton NJ, 1993.

This noteis areporton a paper by T. Bouche [Ann. Bcble Norm. Sup. (422(1989), no. 4,501—-
513; MR1026747 (91a:3204]L)n which holomorphic Morse inequalities for strongjyconvex
manifolds were obtained, extending the results of the auth&&jminaire d’analyse P. Lelong-P.
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Dolbeault-H. Skoda, arges 1983/19848-97, Lecture Notes in Math., 1198, Springer, Berlin,
1986; MR0874763 (88f:32069) The author carefully describes the main ideas and techniques
used by Bouche and illustrates some interesting applications.
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% Several complex variables.
Proceedings of the Special Year held at the Mittag-Leffler Institute, Stockholm, 1987/1988.
Edited by John Erik Fornaess.
Mathematical Notes, 38.
Princeton University Pres®rinceton NJ, 1993. viii+701pp. $39.50.1SBN0-691-08579-X

Contents: H. Alexander, Removable sets for CR functions (1-7); Frederick J. Almgren, Jr., Wh:
can geometric measure theory do for several complex variables? (&2ijiar,d,-equation and
nonfactorization (22—33); Mats Anderssdp, estimates for th@-equation in analytic polyhedra

in Stein manifolds (34—47); Eric Bedford, Survey of pluri-potential theory (48-97); Jay Belanger
Holder estimates fod in C? (98—125); S. Bell [Steven R. Bell], Algebraic mappings of circular
domains inC" (126-135); Bo Berndtsson, Levi-flat surfaces with circular sections (136—159);
Bo Berndtsson, Weighted integral formulas (160-187); Urban Cegrell, Peak sets and represent
measures in the spectrum &f*° () (188-193); C. H. Chang [Ch’ing Hui Chang] and H. P.
Lee [Hdlan Pei Li], Explicit solutions for some extremal analytic discs of the domaia {z €

C"| 1|z < 1, m; € N} (194-204); Jacques Chaumat and Anne-Marie Chollet, Noyaux
pour esoudre Bquatiord dans des classes ultradifentiables sur des compacts irregideC”
[Kernels for solving thé equation in ultradifferentiability classes on irregular compact setg'in
(205-226); John P. D’Angelo, The structure of proper rational holomorphic maps between bal
(227-244); Jean-Pierre Demailly, Holomorphic Morse inequalitieg-oonvex manifolds (245—-
257); Pierre Dolbeault, On the structure of residual currents (258-273); Avner Dor, Properties
smooth proper holomorphic maps between balls (274—-296); Franc Fotstrenper holomorphic
mappings: a survey (297-363); Bernard Gaveau, Masami Okada and Tatsuya Okada, Explicit h
kernels on graphs and spectral analysis (364—388); Robert E. Greene and Steven G. Kral
Techniques for studying automorphisms of weakly pseudoconvex domains (389-410); Andr
lordan, Peak sets in domains with weak pseudoconvexity along nonintegral curves (411-41!
Christine Laurent-Thabaut andirgen Leiterer, The Andreotti-Vesentini separation theorem with
C* estimates and extension of CR-forms (416—-43%s1b Lempert, Elliptic and hyperbolic
tubes (440-456); Ingo Lieb, A survey of tideproblem (457-472); Ingo Lieb and R. Michael
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Range, The)-Neumann kernel for codimension-one forms on strictly pseudoconvex domain:s
(473-482); Qi Keng Lu and Yi Hong, The heat kernel of the classical dofa{m:, n) (483—
506); Guido Lupacciolu and Edgar Lee Stout, Removable singularitie3;, f(607-518); Per E.
Manne, Carleman approximation on totally real submanifolds of a complex manifold (519-528)
Alan Noell, Peak functions for pseudoconvex domaingih (529-541); Mikael Passare, On
the support of residue currents (542-549); Juhani Riihentaus, Nullsets for BMO functions (55C
562); Jean-Pierre Rosay and Walter Rudin, Holomorphic embeddingso€” (563-569); Rita
Saerens and William R. Zame, The local automorphism group of a CR hypersurface (570-57:
A. G. Sergeev, On matrix Reinhardt and circled domains (573-586); Nessim Sibony)|@er H
estimates fop (587-599); Edgar Lee Stout, Removable singularities for the boundary values o
holomorphic functions (600-629); S. M. Webster, An implicit function theorem of the Nash-Mosel
type (630-639); H. Wu [Hung Hsi Wu], Old and new invariant metrics on complex manifolds (640-
682); Ahmed £riahi, Inegaliés de Markov et@veloppement eresie de poly@mes orthogonaux
des fonctiongC> et A~ [Markov inequalities and orthogonal polynomial series expansions of
C> and A functions] (683—-701).
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MR1206442 (94m:32044)32J20(32C10 32C17 32C30 32L07)

Ji, Shanyu (1-HST)

Currents, metrics and Moishezon manifolds. (English summary)
Pacific J. Math.158(1993),no. 2,335-351.

In this paper, the author proves the following theorem: Lebe a compact complex manifold

of dimensionn; then M is Moishezon (bimeromorphic to a projective variety) if and only if
there exists a positive definite integr&iclosed (1,1)-current (a singular (1,1)-form)on M

such thatw is smooth outside a proper analytic subset. This is a generalization of Kodaira’
embedding theorem. In another paper by the author and B. Shiffman [J. Geom3Ah883),

no. 1, 37-61MR1197016 (93m:32014)t was proved by a combination of this theorem and a
smoothing theorem by J.-P. Demailly [J. Algebraic Ge@r{1992), no. 3, 361-40N1R1158622
(93e:32019)that the result is true without the condition on smoothness, which was a conjectur
of Shiffman. The proof is based on Demailly’3-estimate of thé-operator on complete #hler
manifolds with noncomplete &ler metric and with singular Hermitian metric on a line bundle by
observing that the open set of smooth points of the current has a completer Knetric (Lemma
4.1). The author also proves thit is Moishezon if and only if there is a proper subsebfiuch

that its complement id/ admits a complete &hler-Einstein metric with negative Ricci curvature
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(Theorem 1.4).
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MR1205448 (94d:14007)14C20(14E25 32J25 32L10)
Demailly, Jean-Pierre(F-GREN)

A numerical criterion for very ample line bundles. (English summary)
J. Differential Geom37 (1993),n0. 2,323-374.

Let X be a smooth projective variety of dimensiordefined over the field of complex numbers.

A divisor (or, equivalently, a line bundld) on X is ample if, by definition, some positive multiple

of L is very ample, that is, it is isomorphic to the restrictionfl) for some embedding C

P". The notion of very ampleness has a definite geometric meaning while, as it follows fron
well-known Kleiman and Nakai criteria, ampleness has a very numerical character. Therefore, it
natural to ask for a numerical criterion asserting very ampleness of an ample divisor. One obsen
easily that for curves the answer depends not only on the degree of the diMsralso on the
geometry ofX; in particular, it depends on the genus of the cukueA uniform answer for curves

is as follows: if L is an ample divisor on a curv& then Ky + 3L is very ample, wherd{x
denotes the canonical divisor &f. For surfaces, a result of I. Reider implies very ampleness of
Kx +4L. On the other hand, the theory of extremal rays of S. Mori implies amplendss ef

(n+ 2)L for an ample divisof. on a smoot-fold X; T. Fujita conjectured thak'x + (n+2)L

Is actually very ample.

The main result of the paper under review is a significant step towards the conjecture of Fuijit
Namely, the main theorem of the paper gives numerical conditions for an ample (or, more general
big and nef) divisol. to imply spannedness or very ampleness (or, more generally, separation of
jets of sections) of the adjoint diviséf x + L. From the theorem it follows th&tK x +mL is very
ample if onlym > 12n". This in turn yields an effective version of T. Matsusaka’s big theorem
[cf. Amer. J. Math.94 (1972), 1027-1077MR0337960 (49 #2729)Y. T. Siu, “An effective
Matsusaka big theorem”, Preprint, 1993; per revr.], and combined with results of Catanese a
of Green and Morrison implies an effective bound on the number of irreducible families of
dimensional smooth polarised varieties, I.) depending only on the intersection numbérs
andKy - L"! [J. Kollar, Math. Ann296(1993), no. 4, 595-605]. Although the main result of the
paper and its applications are formulated in terms of algebraic geometry, the proof of the theorem
analytic and it applies Brmanderl.? estimates for the operator the Aubin-Calabi-Yau theorem
and the theory of positive currents and Lelong numbers.

{Reviewer's remarks: Among most recent developments following the paper under review the
are the above-mentioned papers of Siu anda&als well as a paper of L. M. H. Ein and R. K.


/mathscinet/search/publications.html?pg1=IID&s1=265992
/mathscinet
/mathscinet/search/publications.html?refcit=1205448&amp;loc=refcit
/mathscinet/search/publications.html?revcit=1205448&amp;loc=revcit
/mathscinet/search/mscdoc.html?code=14C20%2C%2814E25%2C32J25%2C32L10%29
/mathscinet/search/publications.html?pg1=IID&s1=56470
/mathscinet/search/institution.html?code=F_GREN
/mathscinet/search/journaldoc.html?&cn=J_Differential_Geom
/mathscinet/search/publications.html?pg1=ISSI&s1=122771
/mathscinet/pdf/337960.pdf

Lazarsfeld [J. Amer. Math. S06.(1993), no. 4, 875-903/1R1207013 (94c:1401§)The Kollar
and Ein-Lazarsfeld papers involve algebraic settings @€oVorks with varieties having Kawamata
log terminal singularities) but, in the end, they depend on the transcendental Kodaira-Kawamat
Viehweg vanishing.
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MR1197016 (93m:32014)32C30(32J27)

Ji, Shanyu (1-HST); Shiffman, Bernard (1-JHOP)

Properties of compact complex manifolds carrying closed positive currents. (English
summary)

J. Geom. Anal3 (1993),n0. 1,37-61.

The authors give an interesting characterization of Moishezon manifolds via currents; it is simile
to a previous characterization due to J.-P. Demailly using differential forms\/Lleé a compact
complex manifold; the authors define alerian current as follows: A currefit of bidegree
(1,1) is Kahlerian ifT" is d-closed and if there is a strictly positive differential fowrof the same
bidegree such that” = T'— w is a semipositive current (in the following seng§é:is real and
T'(n) is nonnegative for anyn — 1,n — 1) semipositive forr on M). The authors prové/ is
Moishezon if and only if there exists aKlerian currentidi?(M, Z); they give another equivalent
condition using “singular metrics” on holomorphic line bundles. Moreover, they obtain a sufficient
condition so that the intersection of twleclosed semipositive currents of complementary degrees
IS a positive current.

Reviewed bysalomon Ofman
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Manivel, Laurent (F-GREN-F)

Théoremes d’annulation pour les fibeés asso@sa un fibré ample. (French) [Vanishing
theorems for vector bundles associated with an ample vector bundle]

Ann. Scuola Norm. Sup. Pisa Cl. Sci. (4)(1992),n0. 4,515-565.

In this paper the author generalizes a vanishing theorem of J.-P. Demailly [Invent 9161888),
no. 1, 203—-220MR0918242 (89d:3206&)More precisely, the main theorem proved here is the
following: Let £ be a holomorphic vector bundle of radkand letL be a line bundle over an-
dimensional compact complex manifald such thatE' is ample andL is nef or £ is nef andL
is ample. Then its € (N2) andp > n — 20, H?Y(X,T°E ® (det E)'® L) =0 for | > h(a) +
n—p andp+ g > n. Here I'“(FE) is the bundle associated # and to the representation of
GL(d, C) of weighta € (N<), (N2) is the set of decreasingituplets of natural numbers and
h(a) is the number of nonzero componentsaofThe methods used are similar to those in the
above-mentioned paper of Demailly.
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MR1195080 (93m:32024)32F20

Langenbruch, Michael (D-MUNS)

Splitting of the 9-complex in weighted spaces of square integrable functions. (English
summary)

Rev. Mat. Univ. Complut. Madrifl (1992),no. 2-3,201-223.

The author continues the work of Meise, Taylor and collaborators on the splitting a¥-the
complex in weighted.?-spaces. Lef) be a pseudoconvex set @, B an increasing sequence
{W,} of weight functions in2, L*(B,Q) = {f € L} .(Q): [, |f[*e *"" < oo for somen > 1}.
It is shown that the splitting of thé-complex is equivalent to the existence of plurisubharmonic
functions®, in Q2 (t € Q) andl: N* — N*, I(n) > n, A: N* — N*, such that, for every, t € €,
(1) >0, 4(2) < Wiy (2) — Wi(t) + A(n). He also provides explicit estimates for the splitting
(right inverse) operatorR. Applications to the existence of a linear extension from interpolating
manifolds are given (this complements results of the reviewer and B. A. Tayl@&fimnaire
Pierre Lelong-Henri Skoda (Analyse), Ares 1980/1981, et Colloque de Wimereux, Mai 1981
1-25, Lecture Notes in Math., 919, Springer, Berlin, 1981R0658877 (83k:32004)and J.-P.
Demailly [ibid., 77-107MR0658880 (83j:32019).

Reviewed byCarlos A. Berenstein
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MR1178721 (939:32044)32L10 (14J60 32L05)

Demailly, Jean-Pierre (F-GREN-F)

Singular Hermitian metrics on positive line bundles. (English summary)

Complex algebraic varietig®Bayreuth 1990), 874104, Lecture Notes in Math1507,Springet
Berlin, 1992.

In this paper, the author introduces the notion of singular Hermitian metric on a holomorphi
line bundle on a complex manifold. A singular Hermitian metric on a holomorphic line bundle
L on a complex manifold/ is a product of the fornhye=%, whereh, is a smooth Hermitian
metric onL and is a locally L!-function. The beauty of the definition is that we can take the
curvature of a singular Hermitian metric in the sense of a closed current. This extended definitic
of Hermitian metrics enables us to characterize the line bundle to be pseudoeffective, big or nef
terms of the positivity properties of the curvature of the singular metrics. For the applications c
these metrics, the author shows the relation between the Seshadri constant and the singularit
singular Hermitian metrics. This is related to the global generation of nef line bundles. Finally, h
uses the singular metrics to prove a new asymptotic estimate for the dimension of the cohomolo
groups with values in high multiple$(k L) of a big line bundlel.

{For the entire collection sedR1178715 (93d:14006)
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MR1178715 (93d:14006)14-06

% Complex algebraic varieties.
Proceedings of the conference held in Bayreuth, April 2—6, 1990.
Edited by K. Hulek, T. Peternell, M. Schneider and F.-O. Schreyer.
Lecture Notes in Mathematics, 1507.
Springer-VerlagBerlin, 1992. vi+17%p. $25.001SBN3-540-55235-9

Contents: Arnaud Beauville, Annulation @it pour les fibés en droites plats [Vanishing &' for

flat line bundles] (1-15); Mauro C. Beltrametti, Andrew J. Sommese and JarostawsAieWski,
Results on varieties with many lines and their applications to adjunction theory (16—38); Guntral
Bohnhorst and Heinz Spindler, The stability of certain vector bundld30§89-50); F. Catanese
and F. Tovena, Vector bundles, linear systems and extensions @&1—70); Olivier Debarre,
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Vers une stratification de I'espace des modules degtearaléliennes principalement polagiss
[Toward a stratification of the moduli space of principally polarized abelian varieties] (71-86).
Jean-Pierre Demailly, Singular Hermitian metrics on positive line bundles (87-104); Takao Fuijit
On adjoint bundles of ample vector bundles (105-112); Yujiro Kawamata, Moderate degeneratio
of algebraic surfaces (113-132); Ulf Persson, Genus two fibrations revisited (a preliminary repot
(133-144); Th. Peternell, M. Szurek and J. ASWiewski [Jarostaw A. VEiniewski], Numerically
effective vector bundles with small Chern classes (145-156); C. A. M. Peters, On the rank «
nonrigid period maps in the weight one and two case (157-165); A. N. Tyurin, The geometry c
the special components of moduli space of vector bundles over algebraic surfaces of general ty
(166-175).
{Most of the papers are being reviewed individually.
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Demailly, Jean-Pierre (F-GREN-F)

Courants positifs et théorie de l'intersection. (French) [Positive currents and intersection
theory]

Gaz. MathNo. 53(1992), 133159.

This article is a brief exposition of intersection theory from the point of view of positive currents.

LetY be acomplex analytic manifold of dimensienTo any subvarietX of Y, we can associate
a current denotef| defined by([X], ¢) = [ . After recalling all the requisite definitions, the
author gives in the first part of this article the relation between the intersection number of twi
analytic subvarietiest and B of Y (dim A + dim B = n) and the productA] A [B]. The main
tools are two theorems of P. Lelong, for which short proofs are given; as an application, Examp
5.2 calculates the intersection number of the cufeandI’; of C? defined, respectively, by the
equationz? = w? andz® = w®°, where(z, w) are the coordinate functions &¥.

The second part (the last two sections) deals with the “Lelong numbers”: to any pdsiinged
(p, p)-currentT” and anyy € Y is associated a numbe(T, y) € R called the “Lelong number
of T" aty”, which is related to the “regularity” of" at the pointy € Y. Its definition is recalled
and generalized in Section 6. The last section deals with more recent results: by using a theor
of Siu, the author states interesting estimations for the degree of the irreducible components
E(T)=AyeY: v(T,y)>c}.

This article uses mainly elementary results of analytic geometry in the proofs. It is an exceller
introduction to the subject.

Reviewed bySalomon Ofman
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MR1158622 (93e:32015)32C30(32C17 32J25)

Demailly, Jean-Pierre(F-GREN)

Regularization of closed positive currents and intersection theory.
J. Algebraic Geoml (1992),no. 3,361-409.

Let X be a complex manifold of dimensianand letT" be a closed current of bidegrég, 1)

on X. T is said to be almost positive if there exists a smooth feriwf bidegree(1,1) such
that7T +v > 0. If T is closed and almost positive, I1€T", z) denote the Lelong number Gf

atxz. For everyc > 0, let E.(T) = {x € X: v(T,x) > c¢}. By Siu’s theoremE,(T") is an ana-

lytic subset ofX. The main result of the paper under review is an “approximation-regularization”
theorem for closed almost positive currefits It says thatl’ can be approximated, for every

¢ > 0, by T. which are smooth outsid&,.(7"), and such that(T,,z) = (v(T,x) — ¢)+ at ev-

ery pointz € X. TheT, can be chosen so that they satisfy certain estimates from below. Al-
though the precise statement of the theorem is too long to be described here, it includes t
good old regularization theorem of Richberg as a special case, Wher@dy for finite and
continuousy. The proof of the result is based on a combination of three different types of
L?-techniques. Among other things, the reader will be delighted to find an elegant proof of .
local approximation theorem for plurisubharmonic functions by logarithms of holomorphic func-
tions. Interesting applications are also given. Some of them are described beloﬂﬁgg.(éf) =

{d-closed(p, )-forms} /{0-exact(p, q)-forms}. A cohomology clas§a} € H - (X) is said to
be pseudo-effective (psef) if it can be represented by a closed pdgitivecurrent, and nef if for
some fixed Hermitian metric on X and for every > 0 there is a smooth form. € {«} such that

a. > —ew. Denote respectively b¥7 *(X) and H,;(X) the cones of pseudo-effective and nef

cohomology classes. Then, for compactthe main result of this article implies thﬂ[ﬁé(X) =
H(X) if the tangent bundld"X of X is nef. Here one says that a vector bunles nef if
C1(0g(1)) is nef over the projectivized bundfe( E*) of hyperplanes of.. A related new result

Is that X is Kahler if T'X is nef andX is in the Fujiki class. A self-intersection inequality proved

in an earlier work of the author’s is extended here to an arbitrary closed pgditivecurrentT

on a Kahler manifoldX. It may be worthwhile to note that this work was strongly motivated by
the question of classifying compact Kahler varieties with nef tangent bundle, which is of cours
of current research interest.

Reviewed bylakeo Ohsawa
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Demailly, J.-P. (F-GREN-F)

Transcendental proof of a generalized Kawamata-Viehweg vanishing theorem. (English
summary)

Geometrical and algebraical aspects in several complex varigiiesraro 1989), 8194, Sem
Cont, 8, EditEl, Rende1991.

Let L be a numerically effective line bundle on a projective algebraic manikokof dimension
n. The main purpose of this paper is to show a vanishing theorem for the cohomology grou
HY(X,Q"(L® D)) for the effectiveQ-divisor D which may have nonnormal crossings, under
a certain natural integrability condition fdp. As a corollary, the Kawamata-Viehweg vanishing
theorem follows, i.e. ifl is as above and\* ¢, (L) # 0, then H4(X, Q"(L)) = 0 for ¢ > n — k.
The author’s proof is analytic in the sense that his method is based on a vanishing thedrem of
cohomology ford on complete Khler manifolds for line bundles provided with a singular metric
which yields a positive curvature in the sense of currents. This theorem is induced fréim an
estimate for® by the Bochner-Kodaira-Nakano curvature inequality and a smooth procedure fo
plurisubharmonic functions onahler manifolds by the author. To show the vanishing theorem
the problem is reduced to the case that ample by standard slicing arguments and a trick of
Kawamata in algebraic geometry. Finally, the theorem is shown by using a vanishing theorem ¢
compact Kahler manifolds which follows from the vanishing theorent.dfcohomology.

{For the entire collection se8dR1222200 (93m:32002)
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% Geometrical and algebraical aspects in several complex variables.
Papers from the conference held in Cetraro, June 1989.
Edited by Carlos A. Berenstein and Daniele C. Struppa.
Seminars and Conferences, 8.

Editoria Elettronicg Rende 1991. x+376p.

Contents: T. Aoki [Takashi Aoki], Characteristic sets of differential operators of infinite order (1—
11); U. Backlund and A. &lstrom, A pseudoconvex domain with nonschli¢ht°-envelope (13—
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18); D. Barlet, Vanishing cycles and poles|qf | £>* 0 (19-26); Y. Benyamini and Y. Weit, Spaces
of continuous functions failing spectral analysis (27-32); C. A. Berenstein and D. C. Struppze
Interpolation and Dirichlet series: a new approach (33-45); C. A. Berenstein and A. Yger, About L
Ehrenpreis fundamental principle (47-61); F. Colonna, Local normality of meromorphic function:
(63-80); J.-P. Demallly, Transcendental proof of a generalized Kawamata-Viehweg vanishir
theorem (81-94); H. M. Farkas, Identities on compact Riemann surfaces (95-106); R. E. Gree
and S. G. Krantz, Invariants of Bergman geometry and the automorphism groups of domains
C" (107-136); G. A. Harris [Gary Alvin Harris], Algebra and geometry related to uniqueness
sets inC? (137-153); A. Kaneko [Akira Kaneko], Analytiétdu lieu de singular de dimension
minimale d’'une solution analytiqué&elle [Analyticity of the locus of the singularity of minimal
dimension of areal analytic solution] (155-167); M. Kashiwara, T. Kawai [Takahiro Kawai] and Y.
Takei[Yoshitsugu Takei], The structure of cohomology groups associated with the theta-zerovalu
(169-189); T. Kawai [Takahiro Kawai] and Y. Takei [Yoshitsugu Takei], The complex-analytic
geometry of bicharacteristics and the semi-global existence of holomorphic solutions of linec
differential equations—a bridge between the theory of partial differential equations and the theo
of holomorphic functions (191-199); P. A. Kuchment, On the Floquet theory of periodic difference
equations (201-209); P. Lelong, Fonctions plurisousharmoniques de croissance logarithmig
dansC"; partie principale, extension d@sultant des polydmes [Plurisubharmonic functions
with logarithmic growth inC"; principal part, extension of the resultant of polynomials] (211—
229); R. Meise, B. A. Taylor and D. Vogt, Indicators of plurisubharmonic functions on algebraic
varieties and Kaneko’s Phragm-Lindebf condition (231-250); Y. Okada [Yasunori Okada] and
N. Tose, Second micorolocal singularities and boundary values of holomorphic functions (251
263); V. P. Palamodov, A criterion for splitness of differential complexes with constant coefficient:
(265-291); M. Ru and W. Stoll, The Nevanlinna conjecture for moving targets (293-308); H. S
Shapiro, Global geometric aspects of Cauchy’s problem for the Laplace operator (309-324);
Tajima, Microlocal aspects of Cauchy-Fantapgernels associated with certain class of pseudo-
convex domains irC? and its applications (325-340); Chia Chi Tung, On the degree theory of
holomorphic mappings (341-360); L. Ehrenpreis, Extensions of solutions of partial differentia
equations (361-375).

{The papers are being reviewed individuglly.
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MR1153703 (93f:32032)32L10 (58E05 58G25)

Bouche, Thierry (F-GREN-F)

Sur les inégalites de Morse holomorphes lorsque la courbure du fillr en droites est
degenerée. (French) [Holomorphic Morse inequalities when the curvature of the line bundle
Is degenerate]

Ann. Scuola Norm. Sup. Pisa Cl. Sci. (4(1991),n0. 4,501-523.

Demailly’s holomorphic Morse inequalities for thlé-cohomology ofE* @ G, E a holomorphic
line bundle over a complex manifold with nondegenerate curvature forGia holomorphic vec-
tor bundle of rankg ([J.-P. Demailly, Ann. Inst. Fourier (Grenobl8p (1985), no. 4, 189-229;
MR0812325 (87d:5814F,) hereafter referred to as [1]), are extended to dt&ohomology of
E* @ F'® G. HereE is a line bundle with degenerate curvature form &hig a line bundle. De-
noting byc(E) the curvature of the Chern connectionfafthe author assumes thaik ic(E), <
rand the kernel fibration at.( E) is well foliated, that is, there is a codimensiofoliation Y of X
such that its tangent fibre at any point X is included inker ic(E), [cf. R. Bott, Ann. of Math.
(2) 60(1954), 248-261MR0064399 (16,276f) Settingy = ic(E)|NY @ ic(F)|TY, he defines
the g-index setsX (¢) and X (< ¢) to be{z € X: ind~, = ¢} and{J,,., X (j), respectively.
Then the following inequalities are proved. (1) The asymptotic Morse inequality:

dim HY(X,E*@ F'® Q) <

gg(nln—_;)! ./)((Q)(_l)q<%c<E)>r " <%C(F))n_r FolK1 1),

(2) The strong Morse inequality (Theorem 0.1):

q
Y dimH'(X,EF @ F'@G) <

v=0
kr lnfr Z r Z n—r
v —c(E —¢(F rin—r )
&y (n—r)! /X(Sq) (2770( )) " (2770( )) +olk 1)

(3) There exists a constafitsuch thatlim H?(X, E* ® G) < Ck", k — oo (Corollary 0.2). Here
HY(X,E*® F'®G) denotedl (X, O(E* @ F' @ G)) andO(E* @ F'® () is the sheaf of germs

of holomorphic sections of* ® F! ® G. To show these inequalities, the author uses the metric
wr,y = kn + 1€, wheren [resp.£] is aC*>-class Hermitian metric oY [resp. onI'Y]. By using

w1, Demailly’s Hermitian Bochner-Kodaira-Nakano identity is extended to the antiholomorphic
LaplacianA? ; of E* @ F' ® G (Lemma 1.2). Thus the method of [1] can be applied\p and

the inequalities are obtained. As an application, the existence of infinitely many tensor produc
Q" which admit nontrivial sections, whe@ = F/E, E is the same as above and the Kodaira
dimension of a fibrd" is larger than- + 1, is shown (Theorem 4.4). An alternative proof of these
inequalities using heat kernels and an evaluation of the conStan{3) was given by the author
[Bull. Sci. Math. (2)116(1992), no. 2, 167-183].

Reviewed byAkira Asada
(© Copyright American Mathematical Society 1993, 2007
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MR1150978 (93h:32021)32F07 (32F05 35J60)
Klimek, Maciej (IRL-DBLN)
% Pluripotential theory.
London Mathematical Society Monographs. New Series, 6.
Oxford Science Publications.
The Clarendon Pres©xford University PressNew York 1991. xiv+266p. $59.95.
ISBNO-19-853568-6

This book is the first relatively comprehensive book ever written on the subject of the title
Pluripotential theory is, loosely speaking, the study of plurisubharmonic (psh) functions; in thi
text, all psh functions are defined on domaingdh. An uppersemicontinuous functian 2 C
C" — [—00, 00) is psh on a domaif providedu # —oo and its restriction to every complex line
[ which intersect$l is either subharmonic @t —oo on each component 6N (. P. Lelong’s 1969
text [Plurisubharmonic functions and positive differential forr@ordon and Breach, New York,
1969] is classic but much has been accomplished since then; the text of U. CEguzicjties
in complex analysisvieweg, Braunschweig, 1988JR0964469 (89m:3200]1§lealt mainly with
capacities inC"; and P. Lelong and L. Grumarkftire functions of several complex variahles
Springer, Berlin, 1986MR0837659 (87:3200])concentrated on growth properties of entire
functions. The complex Monge-Ampe operator(dd‘(-))", is a nonlinear operator which, in
C", n > 1, is the natural replacement for the Laplacianulf2 ¢ C" — R belongs to the class
C%(Q), then (dd‘u)" = ¢, det H(u)dV,, where H(u) = (8%u/02;0Zk)j k=1...n IS the complex
Hessian ofu, ¢, is a dimensional constant, adél,, = Lebesgue measure @i'. More generally,
E. Bedford and B. A. Taylor [Invent. Matt87 (1976), no. 1, 1-44MR0445006 (56 #335])
have shown thatdd“u)" can be defined as a positive measure (precisely, a pogitive current)
for any locally bounded psh functian Such functions which satisfy the homogeneous complex
Monge-Amgere equatioriddu)™ = 0 in 2 are the so-called maximal psh functiongirand they
play the role of harmonic functions in classical potential theory. This is the point of view of this
book. A priori, v is maximal onQ if « is psh and for any relatively compact subdoméainif
v is psh andv < u on 9G, thenv < w in G. A large part of the text is aimed at showing that
locally bounded maximal functions satisfy the homogeneous complex Mongewneguation.
After a motivational discussion of maximal functions in the preface and a short (essentiall
notational) chapter on complex differentiation, the author gives all the necessary backgrour
material on subharmonic and psh functions in the second (and longest) chapter of the book. |
prior knowledge of several complex variables or even classical potential theory is assumed; indet
the reader who completes the exercises at the end of each of these chapters will have no trot
continuing through the rest of the material.

In Section Il of the book (beginning with Chapter 3), the reader is introduced to the comple:
Monge-Ampgere operator. Chapter 3 begins with a discussion of cur@emésLelong, and the
precise definition of the positive:, k) currentdd®uy A dd“us A - - - A dd“uy, for locally bounded
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psh functionsuy, - - -, uy IS given. Properties of this operator, such as continuity under decreas:
ing limits and comparison theorems, are proved, following another paper of Bedford and Taylc
[Acta Math.149(1982), no. 1-2, 1-40MR0674165 (84d:3202%)one goal is to show that lo-
cally bounded solutions t¢dd“u)™ = 0 are maximal. Given a Borel séf in a domain(?, the
notion of the relative capacity of in Q, C(E,Q) = sup{ [,(dd°u)": 0 < u < 1,u psh in

Q} is introduced to prove the important quasicontinuity property of psh functions: a jsh

Q2 is continuous off an open set whose relative capacity can be made arbitrarily small. At thi
stage in the text, the quasicontinuity theorem is proved for locally bounded psh functions; th
general case is deferred until later. In Chapter 4, the author proves existence and uniquen
of the solution to the generalized Dirichlet problem for the complex Monge-&mpperator

for a ball; i.e., givenf continuous, real-valued on the bounda@r of a ball B, find u psh

and locally bounded im3 satisfying (dd“u)” = 0 in B andu = f on 0B. He states certain
potential-theoretic and measure-theoretic preliminaries (Riesz decomposition for subharmor
functions, Poisson-Jensen formula, smoothing by using integral averages of locally integrak
functions) and then follows the proof of Bedford and Taylor [op. cit., 1976] (in that paper they
solved the inhomogeneous equation but the author does not need this, which makes the ex
sition a bit simpler). The hard part is verifying maximality of the Perron-Bremermann uppel
envelopeu(z) = sup{v(z): v pshin B, limsup,_ v(§) < f(¢), ¢ € dB}. The rest of the chap-

ter discusses the relative extremal functiofg(z) = sup{v(z): v psh in Q, v <0, v|g <

—1} for a subsetr of €. This is used, again following Bedford and Taylor [op. cit., 1982],
to relate the notions of negligible sets, pluripolarity, and thinness. AsetC" is pluripolar

if for each pointa € F there exists a neighborhodd of ¢ and a psh function: in U with
ENU C{ze€U: u(z) = —oc0}. If Ais a family of psh functions on a domaih which are lo-
cally bounded above, the functieriz) = sup{v(z): v € A} may not be psh because it may not
be upper semicontinuous (usc). Defingz) = lim sup,_,, u(§), the usc regularization of. The
setN = {z € Q: u(z) < u*(2)} is called a negligible set. Using the relative extremal function
ug.n(z) and the notion of relative capacity(£, (2), the author shows, following arguments of
Bedford and Taylor, that a pluripolar set can be defined by one global psh function (B. Josefsor
theorem [Ark. Mat16(1978), no. 1, 109-1154R0590078 (58 #28669)and that negligible sets

are pluripolar; indeed, these sets are characterized as having outer cafaegity2) = 0.

Other than the background material on psh functions and currents, most of the content of Chapt
3 and 4 can be found in two or three papers of Bedford and Taylor; however, the material discuss
in the last two chapters is scattered throughout the literature. In Chapter 5, the author studi
maximal functions of logarithmic growth; i.e., functions in the class

L={upshinC": u(z)—log|z] <O(1), |z| — oc}.
Given a sett C C", the pluricomplex Green function df with pole at infinity is the function
Ve = sup{u(z): v € L, u <0onE}. The Monge-Ampre measurer = (dd“Vg)" associated
with Vg is called the equilibrium measure fér. If n = 1 and E is nonpolar and compacty; is

the usual Green function for the unbounded componeﬁiefE with logarithmic pole at infinity
andu g is the usual equilibrium measure far. Following J. Siciak [Ann. Polon. Matt39 (1981),


/mathscinet/pdf/674165.pdf
/mathscinet/pdf/590078.pdf

175-211MR0617459 (83e:3201B)it is shown that if K" is compact, thelx (z) =

sup{(1/degp)log|p(2)|: p polynomial ||p||x <1, degp >1}.

Thus the pluricomplex Green function can be used in studying problems involving polynomia
approximation. The author proves some fundamental properties of these functions and even gi
explicit computational examples &fz for certain compact subsefs ¢ R" c C", following
M. Baran [Ann. Polon. Math48 (1988), no. 3, 275-28WR0978678 (90j:32019)see also M.
Lundin, Michigan Math. J32(1985), no. 2, 197-20NR0783573 (86h:32030D)

Finally, in the last chapter, a pluricomplex Green function with a logarithmic singularity at a
finite point is discussed. Given a dom&inC C" and a point € 2, we callgg(z,a) =

sup{u(z): wpshinQ, u < 0,u(z) —log|z—a| <O(1), z— a}

the pluricomplex Green function @ with pole ata. If Q is bounded, themq(z, a) is maxi-

mal in Q — {a}. If n =1, ga(z,a) is the classical Green function with pole a{if it exists).
After extending the definition of the Monge-Arage operator so as to include psh functions
with logarithmic singularities, the author proves J.-P. Demailly’s theorem [Math9Z(1987),

no. 4, 519-564MR0881709 (88g:3203%})hat, at least for hyperconvex domains (pseudocon-
vex domains with bounded psh exhaustiong),z, a) is the unique solution of the degenerate
Monge-Amgere equationdd“u)” = (2m)"d,, u is psh in(, continuous inQ2 — {a}, u(z) —
log|z —a| = 0O(1), z — a, u(z) — 0 on 9€2. The book ends (modulo a brief appendix on fo-
liations) with some applications of this pluricomplex Green function, including a relationship
betweeryq(z, a) and the Cara#odory and Kobayashi pseudodistances, and with a pluricomplex
Poisson/Riesz decomposition theorem, due to Demailly, for a psh funct@na hyperconvex
domain withu continuous up to the boundary.

The beginner should find the book very readable, especially with the long introductory Chapter
on subharmonic and plurisubharmonic functions. The experts will be pleased to have the mater
in Section Il of the book all in one place for the first time and will find this book to be a valuable
reference tool, especially with a 12—13 page bibliography. There are several exercises at the ent
the introductory chapters in Section I. Perhaps it would have been desirable to include exercis
at the end of the chapters in Section Il which could be designed to encourage the reader
seek out some of the references; on the other hand, the author liberally sprinkles remarks w
bibliographic references throughout the text. Certain topics, such as the differential-geometr
aspect of the complex Monge-Arage equation, are not discussed but references are given. All
in all, this is a very welcome and much overdue book on an important topic in several comple
variables.

Reviewed byNorman Levenberg
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MR1143476 (93a:32021)32E30 (32F05)

Zeériahi, Ahmed (F-TOUL3-AV)

Fonction de Green pluricomplexea pdlea I'infini sur un espace de Stein parabolique et
applications. (French) [Pluricomplex Green function with pole at infinity on a parabolic
Stein space, and applications]

Math. Scand69 (1991),no. 1,89-126.

Let X be a complex space of dimensianE. Bedford [inSeminaire Pierre Lelong-Henri Skoda
(Analyse), Anaes 1980/1981, et Colloque de Wimereux, Mai 1981323, Lecture Notes

in Math., 919, Springer, Berlin, 198MR0658889 (83i:3202%) J.-P. Demailly [Mem. Soc.
Math. France (N.S.) No. 19 (1985), 124 phlR0813252 (879:3203Dand J. E. Forneaess and R.
Narasimhan [Math. Ann248 (1980), no. 1, 47-72¥IR0569410 (81f:3202(Q)established basic
results on plurisubharmonic (psh) and weakly psh functions and the complex Monger&mp
operator(dd®)". The author begins the article under review by discussing some related resuls
and then defines the natural notions of equilibrium potentjal, and equilibrium measure,. =
(dd°h; )" associated to a compact sub&etontained in a hyberconvex open suld3etf a pure
n-dimensional Stein spack [see Bedford and B. A. Taylor, Acta Math49(1982), no. 1-2, 1-
40; MR0674165 (84d:32024)If X is a parabolic Stein space, i.e., if there exists a continuous,
psh exhaustion functiop: X — [—oo, +00) satisfying(dd‘g)” =0 on X — g~ !(—oc), one can
define a pluricomplex Green functigyy () with pole at infinity associated to any € X by
settinggr(z) = sup{v(z): v € Ly(X), v|g <0}, whereL,(X) is the class of psh functions

on X satisfyingv(z) < ¢, + ¢g*(x) on X for some constant,. In the caseX = C", this is the
usual Siciak extremal function [J. Siciak, Ann. Polon. M&B.(1981), 175-211MR0617459
(83e:32019)

The author develops the standard properties:ai la Siciak and gives many examples. The final
two chapters are devoted to applications. He shows that the existence of a parabolic potential
functiong as above) on a Stein spa&eimposes restrictions on psh functions of minimal increase
on X. For example, the space of “generalized” polynomiBﬁX) consisting of holomorphic
functions f on X satisfying an estimate of the forif (x)| < c/[1 + exp g(z)]%, = € X, has
dimension at mos{ "*?V) for some N > 1 independent ofi. Finally, if X is an algebraic
variety of pure dimension imbedded inC?, the Siciak theory carries over nicely in the sense
that there exists a “natural” parabolic potentjabn X satisfyingc; +log™ |z| < g(z) < cp +
log® |z|, = € X, where|z| is the Euclidean norm o&" restricted toX. He then shows that
for K € X compactgx (z) =sup{(1/d)log|f(z)]: f € As(X), ||fllx <1,d > 1}, wheref €
A4(X) =regular functions onX such thatup(1 + |z|) % f(z)| < co (note A4(X) C PJ(X)).

This characterization is used to get a Bernstein-Walsh type theorem using approximation by t
spacesd;(X). See also related results by the author [Ann. Inst. Fourier (Gren8BI&)987),
no. 2, 79-104MR0898932 (88k:3204T)

Reviewed byNorman Levenberg
© Copyright American Mathematical Society 1993, 2007
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MR1139755 (92k:32055)32L15 (32J20 32L10 58E05 58G25)
Marinescu, George[Marinescu, Gheorghe]

Asymptotic Morse inequalities. (Romanian. English summary)
Stud. Cerc. Mat43(1991),n0. 5-6,243-297.

This survey paper gives an introduction to and a proof of J.-P Demailly’s proof [Ann. Inst. Fou-
rier (Grenoble)35 (1985), no. 4, 189-22MR0812325 (87d:58147)n Seminaire d’Analyse P.
Lelong—P. Dolbeault
—H. Skoda, Anees 1985/198624-47, Lecture Notes in Math., 1295, Springer, Berlin,
1987;MR1047720 (91h:3202ppf Witten’s asymptotic Morse inequalities faf’-cohomology
and of the Grauert-Riemenschneider conjecture (for a compact irreducible analytic space to b
Moishezon space it is necessary and sufficient that there exist a desingularizaXior Y of
Y and thatX admit a quasipositive holomorphic line bundle— X). The last section contains
the author’s own results on asymptotic Morse inequalities for compact manifolds with isolate
cone-like singularities.

Reviewed byl. S. Joel
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MR1128538 (93b:32048)32L10 (58G11 58G25)
Demailly, Jean-Pierre(F-GREN)
Holomorphic Morse inequalities.

Several complex variables and complex geomeayt 2 (Santa CruzCA, 1989), 93114,Proc.
SymposPure Math, 52,Part 2, Amer. Math. Soc, ProvidenceRI, 1991.

A simple heat equation proof of the author’s holomorphic Morse inequalities is presented. For th
purpose, the asymptotic eigenvalue distributionlpt= (1/k)D; D), — V is studied. Heré),, is the
associated connection &t ® F, whereFE, F are complex vector bundles over a smooth manifold
M equipped with Hermitian connections, avid= V' ® id i Is a Hermitian endomorphism @f.

The asymptotic estimates of the heat keriel* are purely local and the explicit form of the
heat kernel in the case of connections with constant curvature, assiihimgs a flat metric, is
obtained by using Mehler’s formula. From these facts, the asymptotic estimate of the heat kernel
Oy is expressed in terms of E), the curvature form of’ (Theorem 3.1). To obtain holomorphic
Morse inequalities from this estimat@,/k) A} = (1/k)V;V, —V + (1/k)O is shown. Here\
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andV;, are the Dolbeault Laplacian and Chern connectio®6m F @ /\O’q T X, X a compact
complex manifold,E and F' are holomorphic Hermitian bundles ov&r of ranks 1 and-, © a
Hermitian form independent df; the eigenvalues o are easily counted (reviews of complex
geometry and Hodge theory are given in Section 2). Thus the asymptotic formula of the he.
kernele—@t/’“)Ag in bidegreg0, ¢) is obtained from Theorem 3.1 (Theorem 4.4). Then, according
to Witten’s idea, a finite-dimensional subcomplex of the Dolbeault comple¥bm F with
the same cohomology is constructed by using the eigenspadgg/ofA;. This allows one to
use linear algebraic considerations, and combining these considerations and Theorem 4.4,
strong holomorphic Morse inequality follows. We havien H°(X, E*) > O(k") if ic(E) > 0
andic(E) > 0 at at least one point by this inequality. Hence we have an alternative proof of Siu’
theorem (the Grauert-Riemenschneider conjecture, Section 5). In Section 6, a generalization
the holomorphic Morse inequality tsconvex manifolds and its application to an a priori estimate
for the Monge-Amgre operator are given (Theorem 6.1 and Corollary 6.6, the author states, wel
obtained by Bouche and Siu). The case ré&hk 2 is discussed in Section 7 [cf. E. Getzler, C.
R. Acad. Sci. Paris&. | Math.304(1987), no. 16, 475-478/R0894572 (88:3204() Related
open problems are discussed in Section 8, the last section.
{For the entire collection sedR1128530 (92d:32002)
Reviewed byAkira Asada
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MR1128530 (92d:32002)32-06

% Several complex variables and complex geometry. Part 2.
Proceedings of the Thirty-seventh Annual Summer Research Institute held at the University of
California, Santa Cruz, California, July 10-30, 1989.
Edited by Eric Bedford, John P. D’Angelo, Robert E. Greene and Steven G. Krantz.
Proceedings of Symposia in Pure Mathematics, 52, Part 2.
American Mathematical SocietiyrovidenceRl, 1991. xvi+625p. $219.00 the three volume
set.ISBN0-8218-1490-7

Contents: Robert E. Greene, The geometry of complex manifolds: an overview (pp. 1-22); Marc
Abate, Angular derivatives in strongly pseudoconvex domains (pp. 23—40); Yukinobu Adachi an
Masakazu Suzuki, Degeneracy points of the Kobayashi pseudodistances on complex manifo
(pp. 41-51); Takao Akahori, On the construction of the moduli space for strongly pseudoconve
domains (pp. 53-58); Andrew Balas, On the holomorphic sectional curvature of complete dc
mains inC” that are not Stein (pp. 59-63); J. Bland and T. Duchamp, Normal forms for convex
domains (pp. 65—-81); Ciprian Borcea, Homogeneous vector bundles and families of Calabi-Yz
threefolds. Il (pp. 83-91); Jean-Pierre Demailly, Holomorphic Morse inequalities (pp. 93-114)
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Pierre Dolbeault, Some problems (pp. 115-116); Michael G. Eastwood and C. Robin Grahar
Invariants of CR densities (pp. 117-133).

Yakov Eliashberg [Ya. MEliashberg] and Mikhael Gromov, Convex symplectic manifolds (pp.
135-162); H. R. Fischer and R. J. Fisher, Jr., Simple partial connections and the Einstein conditi
(pp. 163-182); Sidney Frankel, Applications of affine geometry to geometric function theory ir
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MR1100993 (92¢:32012)32C30(32A25)
Berndtsson, Bo(S-CHAL)

Cauchy-Leray forms and vector bundles.
Ann. SciEcole Norm. Sup. (44 (1991),no. 3,319-337.

Inthis paper the author obtains integral formulas of Cauchy-Leray-Koppelman type for differentic
forms on a complex manifold. From the introduction: “The original motivation for our paper was
to generalize the constructions of G. M. Khenkin and J. Leitéreepry of functions on complex
manifolds Birkhauser, Basel, 1984/IR0774049 (86a:3200R}o forms of arbitrary bidegree.
Such a generalization has already been found by J.-P. Demailly and C. Lauréb&@hjAnn.
Sci.Ecole Norm. Sup. (420(1987), no. 4,579-598/R0932799 (899:3202B)out they only gave
the leading terms in the expansion of the kernels. Still, the idea of Demailly and Lauré&ftatii
to use a connection on a bundle, is of fundamental importance in this paper as well.”

Let X be a complex manifold and l&t be a complex submanifold of codimensipnSuppose
m: . — X is a holomorphic vector bundle of rapkwith a holomorphic section: X — F, that
definesY’, i.e. Y = {n = 0}. The main part of this paper consists in finding a large family of
explicit solutionsK to the equationl K = [Y] — ¢, 0], wherec,[©] is thepth Chern form of the
curvature®© of some connection oA (Theorem 2.4).

Then, settingX = M x M, andY = A = {(¢,z) € M x M:({ = z}, the author obtains the
Cauchy-Leray-Koppelman formula (Theorem 4.1) on the complex manifbld

Reviewed byAlexandr M. Kytmanov
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MR1087191 (92f:32023)32F07 (32J20 35J30)

Foote, Robert L. (1-TXT)

Homogeneous complex Monge-Amgre equations and algebraic embeddings of parabolic
manifolds.

Indiana Univ. Math. J39 (1990),no. 4,1245-1273.

Let M be anm-dimensional, connected complex manifold with a strictly plurisubharmonic exhaus-
tionT: M — [0, R?) such that the complex homogeneous Monge-Anegquatiofidd” log 7)" =
0 holds onM ~ K, whereK is a compact subset @f/. This situation has been studied exten-
sively in casek is small andr (andlog 7) is well behaved neak’. For example, it is known that
if 7€ C>*(M)andK = 771(0), then, up to biholomorphic map3/ is the ball of radiusk in
C" andr is the squared Euclidean norm [W. Stoll, Ann. Scuola Norm. Sup. Pisa CI. Sd. (4)
(1980), no. 1, 87-1544IR0577327 (81h:32028)The author studies the general setting and his
main result is a criterion which guarantees that the Stein manibld an affine algebraic sub-
manifold of C?"*!. The result is obtained under the additional hypothesisitigat least of class
C% and locally Reinhardt, i.e., in a neighborhood of every pointbthere are holomorphic co-
ordinates: = x + iy such thatr(x 4 iy) = 7(z). This assumption allows the author to study the
differential geometry of\/ with respect to the metridd“r using the interplay, possible in this
case, between the real and the complex homogeneous Mongerdmguations. Using previous
results of the author on the real equation, an estimate on the Ricci curvature of theddfetis
achieved which is the key ingredient for applying and obtaining the proof of the theorem by mear
of Demailly’s algebraicity criterion.
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MR1084013 (92f:32017)32C30

Blel, Mongi (TN-TUNISM); Demailly, Jean-Pierre(F-GREN-F)

Mouzali, Mokhtar (F-GREN-F)

Sur I'existence du ®ne tangenta un courant positif ferme. (French) [Existence of the
tangent cone of a closed positive current]

Ark. Mat.28(1990),no. 2,231-248.

Summary: “Letl” be a closed positive current in a neighbourhood of Cin We show here that
T admits a tangent cone (limit of the family of its homotheties) when the projective méss
converges tar(0) rapidly enough for the functiotwr(r) — vr(0))/r to be locally integrable at
0. This sufficient condition is optimal: we build, 1) currents without tangent cone such that the
integral atr = 0 of (vr(r) —vr(0))/r has as small a divergence as one likes. Whea given
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by integration on an analytic set, we show thatr) — v7(0) = O(r®) and that this recovers the
Thie-King theorem on the existence of the tangent cone.”
Reviewed byDaniel Barlet
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MR1077088 (92e:14014)14F17 (14M15)
Manivel, Laurent (F-GREN-F)

Sur la cohomologie des fibes asso@s au fibré quotient universel sur la grassmannienne.
(French. English summary) [On the cohomology of fiber bundles associated with the
universal quotient bundle on the Grassmannian]

Bull. Soc. Math. Franc&a18(1990),n0. 1,67-84.

Summary: “Using a suitable filtration of the inverse image of the tangent bundle of the Grassman
lan of a complex vector space, on the variety of its complete flags, we determine, as a continuati
of one of J. P. Demailly’s papers, certain conomology groups of the vector bundles associated
the universal quotient bundle on the Grassmannian. In particular, we obtain a vanishing propel
of the cohomology of the tensor powers of that bundle tensored with large enough powers of |
determinant. Finally, the case of symmetric powers leads us to new counterexamples to a conj
ture of Faltings and a question raised by Le Potier, both proved false by Peternell, Le Potier al
Schneider.”
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MR1062924 (91e:14016)14F17 (18G40 32L20)

Manivel, Laurent (F-GREN-F)

Un exemple de non-@genérescence et de la suite spectrale de Borel-Le Potier. (French.
English summary) [An example of 5 nondegeneracy of the Borel-Le Potier spectral
sequence]

C.R. Acad. Sci. Parisé&. | Math.311(1990),no. 1,31-36.

Summary: “The Borel-Le Potier spectral sequence and its possible degeneracy properties apf
as an important tool for the study of the cohomology of the bundles associated with a holomorph
vector bundle on a complex compact variety. We give the example of an ample line bundle on
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variety of incomplete flags, projecting on a Grassmannian, such that the associated Borel-Le Pot
spectral sequence does not degenerate, athis allows us to answer in the negative a question
raised by J.-P. Demailly.”

Reviewed bylurgen Leiterer
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MR1056776 (91e:32025)32J25(32C30 32F05 32S25)

Azhari, Abdelhak

Sur la conjecture de Chudnovsky-Demailly et les singulariés des hypersurfaces akpriques.
(French. English summary) [On the Chudnovsky-Demailly conjecture and singularities of
algebraic hypersurfaces]

Ann. Inst. Fourier (Grenoble0 (1990),no. 1,103-116.

For a finite subse$ C C", letw;(S) be the least degree of a hypersurfac€ihhaving at least-
fold points at each point 0. It is known thatw, (5)/(t;1 +n — 1) < w,(S)/t2. The conjecture
of Chudnovsky and Demailly is théb,, (S)+n—1)/(t1 +n —1) < w,(S)/te. Here itis shown
that(ws, (S)+n—1—ay,)/(t1 +n—1) < w,(5)/t2, wherea, is the minimal dimension of the
locus of worse than normal crossings singularities among all hypersurfaces of dgdgneging
to-fold points atS. Some related results are also obtained. The methods are complex analytic at
depend, via a theorem of Demailly, @3 estimates due to &fmander.
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MR1055992 (91e:32014)32F10(32L10)
Demailly, Jean-Pierre (F-GREN-F)
Cohomology ofg-convex spaces in top degrees.
Math. Z.204(1990),no. 2,283-295.

Highly elegant proofs of the following three theorems are given. Theorem 17 lbetan analytic
subvariety in a complex space. If Y is stronglyg-complete, thert’ has a fundamental family
of stronglyg-complete neighbourhoods iXi. Theorem 2: LefX be a complex space such that all
irreducible components have dimensigm. Then: (a)X is always stronglyn + 1)-complete.
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(b) If X has no compact irreducible component of dimensigthenX is stronglyn-complete. (c)
If X has only finitely many irreducible components of dimensipthenX is stronglyn-convex.
Theorem 3: Lei{ M, w) be ann-dimensional Khler manifold. Suppose thaf is absolutelyy-
convex, i.e. admits a smooth plurisubharmonic exhaustion function that is strggiyvex on
M ~ K for some compact s&k’ in M. SetQ2" = O(A"T*M). Then the de Rham cohomology
groups with arbitrary [resp. compact] support have decomposifiliid/, C) ~ @ H*(M,Q"),
H"(M, Q%) ~ H(M,Q"), k> n+q, H*(M,C) ~ @ H:(M,Q"), H' (M,Q*) ~ H(M,Q"),
k <n — q, and these groups are finite-dimensional. Moreover, there is a Lefschetz isomorphis
WTTTINCHE (M, Q) — H (M, Q") r+s<n—q.
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