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Élisabeth BOUSCAREN, Paris

SEPARABLY CLOSED FIELDS: AN OVERVIEW

Abstract: The model theory of separably closed fields is interesting from many
points of view. First of all it is one of the few examples of “classical” algebraic
structures whose theory is stable and not superstable. In fact, it is the only known
such theory of fields and the longstanding conjecture that any stable field must be
separably closed is still open. Secondly, it is one of these theories of fields with good
“closure” properties, whose study has been developed in recent years in relation to
applications to algebraic geometry (with algebraically closed fields, differentially
closed fields, algebraically closed fields with an automorphism).

In this tutorial we will present a survey of the known results as well as of the many
still remaining questions, trying whenever posssible to mention the similarities and
differences with the other theories of fields mentioned above.
Main topics:

1. Basic classical results: a little algebra, the basic model theory (theories,
elimination of quantifiers, types, elimination of imaginaries).

2. The λ-topology and the “functor Λ”.
3. Ranks (transcendence rank, U-rank, thinness).
4. Definable groups and fields.

Hopefully, we will have a little time for:
5. Hasse Derivations.
6. Separably closed fields with other additional operators.

Jan DENEF, Leuven

FROM POINCARÉ SERIES TO MOTIVIC INTEGRATION

Abstract: The starting point of these lectures is the Poincaré series associated to
the p-adic points on an hypersurface with equation f(x) = 0. This is a power series
whose n-th coefficient is equal to the number of elements in

{x mod pn : x ∈ Z
d
p, f(x) = 0},

where Zp denotes the set of p-adic integers. It was conjectured by Serre and
Oesterlé, and proved by Denef in 1983, that this Poincaré series is rational (i.e.
a quotient of two polynomials). The proof depends on Macintyre’s quantifier elim-
ination for the p-adics, and on p-adic cell decomposition which goes back to work
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of P. Cohen. The first lecture will review this proof and the necessary background.
In the second and third lecture we will consider the problem of how the Poincaré
series depends on p when f has integer coefficients. We will recall the results of
A. Macintyre and J. Pas on the uniformity in p, which rely on uniform versions of
cell decomposition. To get finer results one needs the theory of arithmetic motivic
integration, which was recently developed by Denef and Loeser, and which builds on
Kontsevich’s (geometric) motivic integration. In this Denef and Loeser obtained in
a canonical way a rational power series with coefficients in the Grothendieck ring of
motives, which specializes for almost all p to the above mentioned Poincaré series.
All these notions will be explained in the lectures. A remarkable byproduct of the
theory is that now we can associate to any formula in the first order language of
fields, geometrical invariants such as the Euler characteristic and Hodge numbers.
Pseudo finite fields play a key role in these constructions.

Patrick SPEISSEGGER, Madison

O-MINIMAL EXPANSIONS OF THE FIELD OF REAL NUMBERS

Abstract: This tutorial will survey the presently known o-minimal expansions of
the field of real numbers and the main ideas used in their construction.

I will start the first hour with a (very) brief introduction to o-minimal theories.
The rest of the first hour will outline methods used to construct polynomially
bounded o-minimal expansions of the real field, from Gabrielov’s original ideas to
their most recent generalization based on resolution of singularities.

In the second hour, I will talk on two methods used to construct exponential
o-minimal expansions of the real field. Both were pioneered by Wilkie; the first
was further developped in recent years to obtain so-called “preparation theorems”,
while the second led to the construction of o-minimal structures that are closed
under taking solutions to certain systems of differential equations.

Finally, I will discuss some questions and open problems about o-minimal ex-
pansions of the field of real numbers in the third hour. These may include questions
like the following:
◦ does there exist an o-minimal expansion of the real field in which a function is

definable that grows faster than any iterate of the exponential function?
◦ does there exist an o-minimal structure that does not admit analytic cell decom-

position?
◦ are there weakenings of the o-minimality axiom that still represent some ideas

of “tame geometry” for expansions of the real field?
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PLENARY TALKS

Gregory CHERLIN, New Brunswick

SIMPLE GROUPS OF FINITE MORLEY RANK

Abstract: The question of the algebraicity of simple groups of finite Morley rank
is one of the still unresolved problems connected with the “Zilber trichotomy”
philosophy. I will survey work on the “Borovik program”, which seeks to limit the
2-Sylow structure in a hypothetical minimal counterexample. This program has
been involved since its inception with the question of “bad fields”, which are (still)
hypothetical structures of finite Morley rank consisting of an infinite field with a
proper infinite distinguished subgroup. There are three known ways to cope with
these bad fields: (a) assume them away; (b) evade them (Jaligot); (c) understand
them (Wagner). All three approaches have proved fruitful. To a degree, Macintyre
is to blame for my interest in these matters.

Lou van den DRIES, Urbana-Champaign

THE GREATEST COMMON DIVISOR FUNCTION,
AND LIMITATIONS OF PRIMITIVE RECURSIVE ALGORITHMS

Abstract: The greatest common divisor of two integers cannot be obtained in a
fixed number of steps from those integers using the arithmetic operations. (The
arithmetic operations are addition, subtraction, multiplication and division with
remainder.) The proof is an elementary model-theoretic construction that allows
us to focus on “integers with transcendental ratio”. This result is not surprising, but
is needed in the solution of a problem of Moschovakis on limitations of primitive
recursive algorithms for computing the greatest common divisor function using
arithmetic operations as givens. No such algorithm can match in efficiency the
Euclidean algorithm, which only uses the remainder function as given. (While the
greatest common divisor function is primitive recursive, the euclidean algorithm
that computes it is not.)

Ehud HRUSHOVSKI, Jerusalem

THE DEFINABLE AUTOMORPHISM GROUP
OF A LINEAR DIFFERENTIAL EQUATION

Abstract: Grothendieck asked whether a linear differential equation over Q(t), ad-
mitting a basis of separable algebraic solutions modulo p for almost all primes p,
has a basis of algebraic solutions. I will discuss a proof of a function-field analog of
this question, and some relations to model theory.

Dugald MACPHERSON, Leeds

DEFINABLE SETS IN VALUED FIELDS

Abstract: Let K be an algebraically closed field equiped with a non-trivial valuation
v from K to an ordered abelian group Γ, with a valuation ring R which has maximal
ideal M , and with residue field k = R/M . The theory of K has been known for
a long time to have quantifier elimination in the language of rings together with
a predicate for the relation v(x) ≤ v(y). It clearly does not have elimination of
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imaginaries just with the sort K, since elements of Γ and k are not coded in K.
In joint work of Haskell, Hrushovski and Macpherson, it is shown that elimination
of imaginaries does hold once certain sorts are added, but that quite complicated
sorts are needed. For each n, a sort Sn is added whose elements are R-lattices in
Kn, that is, free rank n R-submodules of Kn. Also, for each n there is a sort Tn

whose elements are the members of s/Ms as s ranges through Sn. Elimination of
imaginaries to these sorts implies in particular that every imaginary is interdefinable
with a code for an R-submodule of Kn for some n.

In this talk I will sketch the proof of elimination of imaginaries. It proceeds
via a coding of definable functions from 1-types (or rather, ‘unary types’) to the
privileged sorts. A theory of germs of such functions is developed. I will also
describe how over any parameter set C there is a many-sorted stable structure
Intk,C with elimination of imaginaries, such that any member of a C-definable
k-internal set of imaginaries is coded in Intk,C . This leads to a good theory of
independence for types orthogonal to Γ.

Further related topics include work of Tim Mellor on imaginaries in real closed
convexly valued fields. A structure theory for groups definable in algebraically
closed valued fields is also emerging.

Yaacov PETERZIL, Haifa

SOME DIFFERENTIABLE PROPERTIES OF CONTINUOUS FUNCTIONS
IN O-MINIMAL STRUCTURES

Abstract: (work in progress with S. Starchenko) Using the fact that (definable)
continuous function are piecewise differentiable, one can define a notion of orienta-
tion for continuous manifolds, and a notion of local index for continuous functions,
without a need to use homology of definable spaces.

Anand PILLAY, Urbaba-Champaign

ALGEBRAIC CURVES OVER SUPERSIMPLE FIELDS

Abstract: This is work with Amador Martin-Pizarro. We prove that if F is a
supersimple field and C is an elliptic or hyperelliptic curve over F with generic
moduli, then C has a generic F -rational point.

Bruno POIZAT, Lyon

LES CORPS SUPERSTABLES, DE MACINTYRE À WAGNER

Abstract: Premier théorème mettant en relation la Géométrie algébrique et la Théo-
rie des modèles: un corps infini ω1-catégorique est algébriquement clos (Aenghus
Mac’n Tsoir, 1971).

J’examinerai l’évolution de ce résultat au cours des trente dernières années, dans
un cadre idéologique différent, ou bien sous des hypothèses plus faibles, à travers
les travaux de mathématiciens comme Cherlin, Zil’ber et Hrushovski. Au terme de
cette étude, je décrirai l’impact d’un résultat récent et général de Wagner (sur les
corps ω1-catégoriques,dans un langage étendu) sur la problématique de la Conjec-
ture de Cherlin et Zil’ber.
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Thomas SCANLON, Berkeley

MODEL THEORY OF THE WITT FROBENIUS
AND A UNIFORM MANIN-MUMFORD

Abstract: I will discuss how a uniform version of the Manin-Mumford conjecture
follows from a model-theoretic analysis of the relative Frobenius automorphism on
the Witt vectors.

Katrin TENT, Würzburg

GROUPS OF FINITE MORLEY RANK WITH BN-PAIRS

Abstract: The Cherlin-Zil’ber Conjecture, viz. that an infinite simple group of
finite Morley rank is an algebraic group over an algebraically closed field, has been
the starting point for much research in model theory. A BN-pair is a pair of
subgroups satisfying certain combinatorial properties which can be best pictured
using geometric concepts. In finite group theory, the ’algebraic groups’, i.e. those
of Lie type were characterized as those having a BN-pair. In this talk, I will explain
the notion of a BN-pair and the extension of the finite case results to the context
of finite Morley rank using completely different methods than in the finite case and
giving independent and shorter proofs for the finite situation.

Frank WAGNER, Lyon

FIELDS

Abstract: A frequent problem in model theory is the classification of the fields in
a particular class of structures. They are usually conjectured to be algebraically
closed (superstable, small, minimal, weakly small), separably closed (stable), or
pseudo-algebraically closed (supersimple), or simply not to exist (bad fields, fields of
finite Morley rank with a new automorphism); this amounts to a Nirvana principle
for fields — les corps sales doivent rester dehors. Amazingly, it’s often true.

I shall survey some of the results known and the methods used in their proof:
genericity, Galois theory, the Frobenius, local finiteness.

Martin ZIEGLER, Freiburg

JET SPACES OF VARIETIES OVER DIFFERENTIAL
AND DIFFERENCE FIELDS

Abstract: (Joint work with Anand Pillay.) We give elementary proofs of the
Hrushovski-Zilber-Dichotomy for finite-dimensional types in existentially closed dif-
ferential and difference fields of characteristic 0. For this we introduce jetspaces of
differential and difference varieties.

Boris ZILBER, Oxford

PSEUDO-ANALYTIC STRUCTURES AND
SHELAH’S THEORY OF EXCELLENT CLASSES

Abstract: I am going to report on the current situation with the study of pseudo-
analytic structures and its links with Shelah’s theory of excellent classes on the one
hand, and with the actual analytic theory on the other.
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SPECIAL SESSIONS

Matthias ASCHENBRENNER, Urbana-Champaign

DIFFERENTIALLY ALGEBRAIC GAPS

Abstract: The notion of an H-field aims at capturing the first-order content of
the notion of a Hardy field, or a field of transseries. An H-field is an ordered
differential field whose derivation and ordering interact in a strong way. Every
H-field K comes equipped with a natural convex valuation. The structure of the
solutions to first-order linear differential equations in H-field extensions of K is
governed by the realization (called the “gap”) of a certain cut in the value group
of K. I will give an example of an H-field K (obtained as an ordered differential
subfield of a transseries field) in which all first-order linear differential equations are
solvable, and which has a differentially algebraic H-field extension L|K such that L
has a gap. This answers a question raised by Lou van den Dries. The construction
of such an example is reduced to the proof of a combinatorial property about the
supports of transseries obtained from “logarithmic” generalized power series by
algebraic operations, exponentiation, differentiation, and integration. (joint with
Joris van der Hoeven.)

Thomas BLOSSIER, Paris

SUBGROUPS OF THE ADDITIVE GROUP
OF A SEPARABLY CLOSED FIELD

Abstract: We will present some constructions of families of infinitely definable
subgroups of the additive group in a separably closed field of characteristic p and
of finite imperfection degree. These constructions confirm the diversity and the
richness of this class of groups. We show in particular that there exists a locally
modular minimal subgroup such that the division ring of its quasi-endomorphisms
is not a fraction field of the ring of its definable endomorphisms and that there
exists groups of infinite U-rank :
Theorem. (i) There exists 2ℵ0 pairwise orthogonal locally modular minimal sub-
groups whose induced structure is exactly that of an Fp-vector space.

(ii) There exists a locally modular minimal subgroup with a finite field of definable
endomorphisms but an infinite division ring of quasi-endomorphisms.

(iii) There exists infinitely many pairwise orthogonal subgroups of U-rank equal
to ω.

Furthermore, these constructions can be carried out in the structure of the additive
group considered as a module over its ring of definable endomorphisms.

Ralf CLUCKERS, Leuven

MODEL THEORY OF P-ADIC NUMBERS

Abstract: The model theory of p-adic numbers with the ’semi-algebraic’ structure
developed more rapidly and more deeply than the ‘subanalytic’ theory of Qp did,
but both theories have many analogues. In fact they give rise to similar geometrical
properties of the definable sets, in the same way as different o-minimal structures
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on the real field do. In this talk I will present some of the results of semi-algebraic
p-adic geometry which were recently put into the subanalytic framework.

Some of the key results in the semi-algebraic study of Qp are:
(i) quantifier elimination (by A. Macintyre),
(ii) definition of dimension for semi-algebraic sets (by P. Scowcroft and L. van

den Dries),
(iii) cell decomposition theorem (by J. Denef),
(iv) classification of semi-algebraic sets up to definable bijection (by the author),

and an important application in number theory:
(v) rationality of Igusa–zeta functions (by J. Denef).

Until now, statement (iv) and general formulations of (v) (i.e. with parameter
dependence) can only be proved using (iii) In the subanalytic case, we also have
quantifier elimination and a good notion of dimension (by J. Denef and L. van den
Dries), but the equivalent of (v), the dependence on p-adic parameters of Igusa–zeta
functions, is not yet proven in its full generality. Recently, the author obtained a
subanalytic cell decomposition theorem, the equivalent of (iii), which is perfectly
suited to prove general analogues of (iv) and (v). To conclude, I will try to sketch
some future challenges within p-adic geometry, like the study of quotient structures
and uniformity in the primes p of the subanalytic Igusa–zeta function.

Éric JALIGOT, Paris

TAME MINIMAL SIMPLE GROUPS
OF FINITE MORLEY RANK AND OF ODD TYPE

Abstract: (joint work with Gregory Cherlin) Motivated by a sense that most in-
teresting structures occur “in nature”, Cherlin and Zil’ber independently proposed
the “Classification Conjecture”: An infinite simple group of finite Morley rank is
algebraic over an algebraically closed field. A cornerstone for the “Borovik Classi-
fication Program” of these simple groups is to know those which are minimal in
the sense that their proper (definable connected) subgroups are solvable. I will give
a classification of minimal simple groups of finite Morley rank, in terms of their
Sylow 2-subgroups structure, in the odd type setting (the “characteristic” different
from 2) and with the extra assumption that they involve no “bad fields” of finite
Morley rank.

Piotr KOWALSKI, Wroclaw

A DERIVATION OF THE N -TH POWER OF FROBENIUS
ON A FIELD OF POSITIVE CARACTERISTIC P

Abstract: A derivation of the n-th power of Frobenius on a field K of positive
characteristic p is an additive map δ : K → K satisfying the twisted Leibnitz rule:
δ(xy) = xpn

δ(y) + ypn

δ(x).
We give geometric axioms of the model companion of the theory of fields with

derivations of the n-th power of Frobenius in the style of Pierce-Pillay axioms for
the theory of differentially closed fields of characteristic 0. We also discuss possible
limit theories.
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Rahim MOOSA, Berkeley

F -STRUCTURES AND THE MORDELL-LANG CONJECTURE
FOR ISOTRIVIAL SEMIABELIAN VARIETIES

Abstract: Fix G a semiabelian variety over a finite field Fq. Let K be a finitely
generated regular extension field of Fq, and F : G→ G the algebraic endomorphism
induced by the q-power Frobenius. Let Γ ≤ G(K) be a finitely generated F -
submodule. We analyse the structure induced on Γ by the ambient algebraically
closed field, describing the basic definable sets in terms of F -sets: sums of F -orbits
and submodules of Γ. We prove quantifier elimination and stability in this language.

POSTERS

Serban A. BASARAB, Bucharest

ARBOREAL STRUCTURES ON GROUPS

Abstract: The paper surveys some aspects and recent results concerning an inter-
esting class of groups called median (or arboreal).
Definition. By a median (or arboreal) group we understand a group G together

with a inf–semilattice operation ⊂ satisfying
(i) 1 ⊂ x for all x ∈ G,
(ii)x ⊂ y and y ⊂ z imply z−1y ⊂ z−1x, and
(iii)x−1(x ∩ y) ⊂ x−1y for all x, y ∈ G.

Definition. Two elements x and y of the median group G are called orthogonal
(written x ⊥ y) if x∩ y = 1, and the pair (x, y) has a least upper bound x∪ y w.r.t.
the partial order ⊂.
Definition. By a ⊥–group we understand a median group G satisfying the supple-

mentary condition
(⊥) if x ⊥ y then x ∪ y = xy = yx.
The lattice ordered groups have a natural structure of ⊥–groups.
The partially commutative Artin–Coxeter groups (in particular, the right–angled

Artin (Coxeter) groups) are ⊥–groups too. In fact they are exactly those ⊥–groups
which are simplicial (or discrete), i.e. for any element x, the cell [1, x] = {y | y ⊂ x}
has finitely many elements.

A representation theorem for ⊥–groups, as well as other significant algebraic and
geometric properties of these groups are also discussed.

Oleg BELEGRADEK, Istanbul

THE EXCHANGE PROPERTY IN ORDERED ABELIAN GROUPS

Abstract: A complete theory T is said to have the exchange property if a ∈
acl(C, b) − acl(C) implies b ∈ acl(C, a), for any set C and elements a, b in any
model of T .

Theorem. For any ordered group G embeddable into the lexicographically ordered
group R

n for some natural number n, the theory of G has the exchange property.
Problem. Does the theory of any ordered abelian group have the exchange property?
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Darko BILJAKOVIĆ, Zagreb

RING OF GENERALIZED POWER SERIES
WITH NON-NEGATIVE EXPONENTS HAS UNBOUNDEDLY MANY PRIMES

Abstract: Let K((A)) be a field of generalized power series, where K is an ordered
field and A is an ordered abelian group. Recently, Pitteloud answered Berarducci’s
question about the primality of the ideal of the ring K((A≥0)) generated by the
monomials with a positive exponent. We give a simple proof of this result and we
present some new kinds of irreducibles in K((A≥0)). Finally, we prove, using the
results of Berarducci and Pitteloud, the unboundedness of irreducibles (or primes)
in every K((A≥0)). Also, we find that each real-closed exponential field L contains
an exponential integer part with unboundedly many irreducibles and primes, which
is a partial answer to Berarducci’s question about the unboundedness of irreducibles
in each exponential integer part of L.

Jamshid DERAKSHAN, Ramat Gan

REAL AND P-ADIC

Abstract: We use subanalytic geometry to prove p-adic analog of some results on
reals and their o-minimal expansions. These concern algebraic groups and analytic
groups, and at the moment, problems on bounded generation, definability and
rigidity. But from another direction, using a totally different subject, ”certain
tools” can be developed which enable study of geometric Galois actions with étale
fundamental groups and possibly also motivic Galois groups (logical and algebraic-
geometric issues). Now the two topics are getting connected and we consider the
second one as main step in a program which should also give more insight into the
first one.

Mojtaba MONIRI, Tehran

ON JEP AND AP FOR SOME CLASSES OF ORDERED FIELDS

Abstract: (joint work with Seyed Mohammad Bagheri) The class RC of real closed
fields having JEP and AP implies the same for the class OF of ordered fields.
In fact, if K is a subclass of OF with K ∩ RC ⊆cf K ∪ RC, then K has AP.
Similarly with SC denoting the class of Scott complete ordered fields, if K∩SC ⊆cf

OF , then K has AP. For any infinite regular cardinal λ, the family of real closed,
Archimedean complete ordered fields of cofinality λ is cofinal in OF . Therefore
any subclass of OF containing that family has JEP and AP. E.g. either of the
classes of (i) Scott complete, (ii) archimedean complete, (iii) non-rigid, (iv) p-
real closed (p a positive integer) ordered fields or, (v) those of cofinality λ or (vi)
of cofinality ≤ λ has JEP and AP. For some of these results, the case when one
further requires cofinality/density in the desirable field is also considered. Observing
AP for Archimedean ordered fields, the question is raised whether the class of λ-
Archimedean ordered fields has JEP or AP or whether there exists a universal
λ-Archimedean ordered field in RC ∩ SC.
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Yerulan MUSTAFIN, Lyon

SOUS–GROUPES DE SL2(K) SUR UN CORPS SUPERSTABLE

Abstract: Dans l’article Quelques modestes remarques à propos d’une conséquence
inattendue d’un résultat surprenant de Monsieur Frank Olaf Wagner, The Journal
of Symbolic Logic 66, Bruno Poizat a montré que tout sous-groupe définissable de
GL2(K), où K est un corps de rang de Morley fini, est résoluble ou bien contient
SL2(K). C’est-à-dire, dans GL2(K), où K est un corps de rang de Morley fini, il
n’existe pas de mauvais groupe. Nous allons généraliser ce résultat au cas où K est
superstable.
Théorème. Tout sous-groupe définissable de SL2(K), où K est un corps superstable,
est résoluble ou bien est un conjugué de SL2(k), où k est sous-corps définissable de
K.

Mauro DI NASSO, Pisa

BACK-AND-FORTH PRINCIPLES IN NONSTANDARD ANALYSIS

Abstract: (Joint work with Karel Hrbacek) In 1974, W. Henson introduced the
Isomorphism Property IP for nonstandard models of analysis: ”If two internal
structures in a finite language are elementarily equivalent, then they are isomor-
phic”. We propose the related principles ∆0: ”Every extendible internal family has
a path”, ∆1: ”Every extendible halo family with internal domain and range has a
path”, ∆2: ”Every extendible halo family has a path”. An extendible family F is
a family of functions with the back-and-forth property: ∀f ∈ F∀a ∈ dom(F )∀b ∈
ran(F )∃g ∈ F s.t. f ⊆ g, a ∈ dom(g) and b ∈ ran(g). A path for F is a sur-
jective function P : dom(F ) → ran(F ) s.t. ∀x1, ..., xn ∈ dom(F ) ∃f ∈ F with
f(xi) = P (xi). (dom(F ) =

⋃
f∈F dom(f); ran(F ) =

⋃
f∈F ran(f); F is a halo

if F =
⋂

n∈N Fn for some internal {Fn}n∈N∗). A sample of properties proved by
these principles: ∆0 ⇒ there is an external X ⊂ N∗ s.t. X ∩ [0, ν] is internal for all
ν ∈ N∗; ∆1 ⇒ all infinite internal sets have same cardinality; ∆2 ⇒ (N∗ \ N,<)
is symmetric; ∆2 ⇒ (µ,<) ∼= (R∗, <) where µ are the infinitesimals. The relative
strength of the principles: ∆2 ⇒ ∆1 ⇔ IP ⇒ IPi ⇒ ∆0 6⇒ IPi 6⇒ ∆1 6⇒ ∆2 (IPi

is the version of IP where elementary equivalence is replaced by internal elementary
equivalence).

Alf ONSHUUS, Berkeley

PROPERTIES AND CONSEQUENCES OF TH–INDEPENDENCE

Abstract: We develop a new notion of independence suggested by Scanlon (th–
independence). We prove that in a large class of theories (which includes all simple
theories) this notion has many of the properties needed for an adequate geometric
structure in these models. We also prove that this definition agrees with the usual
independence notions in stable, supersimple and o-minimal theories.

Finally, many of the proofs and results we get for th–independence when re-
stricted to simple theories seem to show there is some connection between th–
independence and the stable forking conjecture. In particular, we prove that in any
simple theory where this conjecture holds, our definition agrees with the classic
definition.
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Nicholas PEATFIELD, Oxford

ANALYTIC PROPERTIES OF HRUSHOVSKI-TYPE STRUCTURES

Abstract: This work concerns a collection of results on a variation of Hrushovski’s
”ab initio” Strongly Minimal Structure, showing that it has many of the important
properties of analytic spaces. The collection was suggested by B. Zilber as a a set
of axioms for the definition of an ”Analytic Zariski Geometry”. We have shown
that they hold on the variation of Hrushovski’s structure obtained by leaving out
the µ-function in Hrushovski’s construction, which limits the number of realisations
of each type. Thus we have no such limit, and so our structure is not S.M. but is
omega-stable, of rank omega. We have also shown that the results hold on similarly
constructed structures in weak languages.

Mike PREST and Alexandra RALPH, Manchester

LOCALLY FINITELY PRESENTED CATEGORIES
OF SHEAVES OF MODULES

Abstract: If we wish to develop some (finitary) model theory for sheaves of modules
then we are led to the problem of determining when the category of OX -modules,
where OX is a ringed space, is locally finitely presented. This condition on a
category is equivalent to its objects being determined by their elements.

Presheaves are genuinely algebraic objects and categories of presheaves are al-
ways locally finitely presented. But the sheaf property is not an algebraic one
and does not fit well with notions like “finitely presented” and “finitely generated”
unless the base space has strong compactness properties.

We obtain some necessary, and some sufficient conditions for the category of
sheaves to be locally finitely presented. In particular, if the space is noetherian
then we have the condition, irrespective of what the sheaf of rings may be.

Mihai PRUNESCU, Greifswald

MONOIDS OF EXTERNAL EMBEDDINGS

Abstract: For a ring R we consider the monoid EndR(R∗) of all embeddings of
a nonstandard enlargement R∗ in itself which fix the standard elements. If R
is a number ring or any field, the application of natural restriction ResR∗ from
EndR[T ](R[T ]∗) to EndR(R∗) is a well defined homomorphism of monoids.

In the case of the ring Z the restriction

ResZ∗ : EndZ[T ](Z[T ]∗) −̃→ EndZ(Z∗)

is an isomorphism of monoids, fact which is equivalent with the combination of two
well known theorems of Y. Matiyasevich and J. Denef. We believe that this is a
property of all rings of algebraic integers in finite extensions of Q.


