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PLENARY TALKS

Operadic geometry
Jean-Louis Loday
CNRS, Université Louis Pateur, Strasbourg, France

Algebras, operads, computads. We will show the relationship of these three levels
of sophistication in algebra/non-commutative geometry. We will present several open

problems in this area.

On the motivic spectra representing
algebraic K-theory and algebraic cobordism
David Gepner
University of Sheffield, UK

We show that algebraic K-theory and periodic algebraic cobordism are localizations
of motivic suspension spectra obtained by inverting the Bott element, generalizing the-
orems of V. Snaith in the topological case. This yields an easy proof of the motivic
Conner-Floyd theorem and also implies that algebraic K-theory is E-infinity as a mo-

tivic spectrum.
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Auslander Reiten Theory in complex categories
Maria José Souto Salorio

Universidade de A Coruna, Spain

The classical Auslander-Reiten theory started in the seventies of the last century.
It involves two relevant notions: the almost split sequences (a.s.s. for short) and the
irreducible morphisms in mod A (the category of finitely generated modules over an
Artin algebra). The existence of minimal left or right almost split maps is one of the
main assertions of this theory. And, from it one can produces a wealth of irreducible
morphism. Moreover, the translate functor which relates the two ends of an almost
split sequence, yields a tool for obtaining new indecomposable modules from a given
one.

In the mid eighties, Auslander-Reiten theory for triangulated categories has been
initiated by D. Happel. He introduced Auslander-Reiten triangles and characterized
their existence in the derived category D’(mod A).

On the other hand, while it is known what the terms of certain irreducible maps
look like, we do not know in general so much about irreducible maps in D°(mod A).

In this talk, we present some results obtained in joint work with Raymundo Bautista.
We prove the existence of a.s.s. in certain subcategories of complexes and show its rela-
tion with the existence of Auslander-Reiten triangles in D®(mod A). In turn, we present
some properties of irreducible morphisms in complexes similar to the ones of irreducible

morphisms in mod A.
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Cohomology of moduli stacks of vector bundles on algebraic curves
Frank Neumann

University of Leicester, UK

After giving an introduction into moduli problems and moduli stacks, I will describe
the l-adic cohomology algebra of the moduli stack of vector bundles on a give algebraic
curve in positive characteristic and will describe the action of the various geometric
and arithmetic Frobenius morphisms. It turns out that using the higher categorical
language of stacks instead of geometric invariant theory this becomes surprisingly easy
and topological in flavour. Using the Lefschetz trace formula for algebraic stacks due
to Behrend I will discuss the analogues of the Weil Conjectures for this moduli stack
and will determine how many isomorphism classes of vector bundles on an algebraic
curve in positive characteristic there are. This is joint work in progress with U. Stuhler
(Goettingen).

Groups and groupoids in higher categories
Christian Blohmann

Universitiat Regensburg, Germany

What is a group object internal to a higher category? We expect this to be an
object together with the 1-morphisms of the group structure, the 2-isomorphisms of
the associator and unit constraints, and possibly yet higher morphisms, satisfying cer-
tain coherence relation. Since in a higher category the composition of 2-morphisms is
itself not associative we expect the usual pentagon relation to be replaced by a more
complicated diagram involving both the associator of the group and the associator
of the category. The question of coherence relations is best tackled in the simplicial
approach to higher categories. I will show how to define simplicial objects and Kan
conditions internal to a quasi-category, and thus obtain natural notions of groups in a
higher category. As example, the coherence relations for a 1-group in a weak 2-category
are deduced from the simplicial formulation and spelled out explicitly. This example
applies to presentations of group stacks and to hopfish algebras, which was the initial

motivation for this work.
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Linear representations of categorical groups
Josep FElgueta

Universitat Politécnica de Catalunya, Spain

After a few general facts about the representation theory of categorical groups, I'm
going to talk about their representations as K-linear self-equivalences of Kapranov and
Voevodsky 2-vector spaces. I shall describe the equivalence classes of such representa-
tions in terms of the homotopy invariants of the categorical group, and I shall give a
geometric description of the corresponding categories of morphisms between two such
representations. I shall also discuss some related points, in particular, the notion of

regular representation and some of its properties.

Diagrams of simplicial sets inducing algebraic structures
Julia Bergner

University of California, Riverside, USA

Diagrams given by product-preserving functors from an algebraic theory to the cat-
egory of simplicial sets essentially induce an algebraic structure on one of the simplicial
sets in the diagram. We show how simpler diagrams can be used to encode monoid
and group structures and how they can be generalized to relate simplicial categories

to Segal categories (or their groupoid analogues).

10



Fifth Seminar on Categories and Applications
Pontevedra, September 10-12, 2008

Higher operad algebras as enriched categories
Mark Weber

Université Paris Diderot - Paris 7, France

(joint work with Michael Batanin) In the combinatorial approach to defining and
working with higher categorical structures, one uses globular operads to say what
the structures are in one go. However in the simplicial approaches to higher category
theory, one proceeds inductively following the idea that a weak (n+1)-category is some-
thing like a category enriched in weak n-categories. In this talk the inductive content
hidden within the globular operadic approach will be revealed. Doing this involves a
rather fascinating interplay between the theory of parametric right adjoint monads and

extensive categories.

On determinants (as functors)
Fernando Muro

Universitat de Barcelona, Spain

The elementary properties of determinants are better understood in terms of cate-
gories and functors. We will review different notions of determinant functors and their
connection with K-theory. We will show how determinant functors can be used to

prove results in K-theory and vice versa.

11
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On isocategorical compact groups
Michael Miuger
Radboud Universiteit Niymegen, The Netherlands

It is well known and classical that non-isomorphic finite groups can have isomorphic
representation rings or, equivalently, character tables. In the classical cases, however,
such groups have inequivalent tensor categories of representations. A few years ago,
Davydov, Etingof/Gelaki and Izumi/Kosaki discovered independently that there even
exist non-isomorphic finite groups with representation categories that are equivalent
as tensor categories. Such groups were called isocategorical. We provide a more cate-
gorical approach to the phenomenon that allows (a) extension to compact groups and

(b) more complete classification results.

Central extensions of precrossed and crossed modules
Daniel Arias

Unwversidad de Leon, Spain

The notion of centrality for crossed modules was introduced by Norrie in her thesis
[7], in which she studied the category of crossed modules CM from an algebraic point
of view, showing suitable generalizations of group theoretic concepts and results.

Subsequently, Norrie’s approach was followed by Carrasco, Cegarra and R.-Grandjean.
In [5] they proved that CM is an algebraic category (i.e. there is a tripleable under-
lying functor from CM to the category of sets). This fact leads to the construction of
cotriple homology and cohomology theories for crossed modules.

In [3], Arias, Ladra and R.-Grandjean began a similar study for the category of
precrossed modules PCM. In this work we extended to precrossed modules Norrie’s
definition of center, and we proved that PCM is also an algebraic category.

In the aforementioned works some results on central extensions of crossed mod-
ules were developed. For example, Norrie studied the existence of universal central
extensions in CM. Moreover, Carrasco, Cegarra and R.-Grandjean also classified the
central extensions in CM with their second cohomology group. The analogue results

for precrossed modules can be found in [4] and [1].

12
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This talk will cover some of these and other results developed in the last years con-
cerning central extensions in PCM and CM, with special attention to the connection
between universal central extensions in both categories [2].

In general, universal central extensions in PCM and CM don’t coincide for a
perfect crossed module. For example, for a two-sided ideal I of a ring R there is a
perfect crossed module (E(]), E(R),i) of elementary matrices, with universal central
extension in PCM (Ks(I), Ky(R),y) — (St(I),St(R),v) — (E(I),E(R),i), while
(Ko(R, 1), K3(R),7) — (St(R,I),St(R),7) — (E(I), E(R),1) is its universal central
extension in CM, where St(I) and K»(I) are the Stein relativizations of St(R) and
K3(R), and St(R,I) and K5(R,I) denote the relative groups of Loday and Keune (see
[4] or [6]).

References
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Homotopy pullbacks for n-groupoids
Enrico Vitale

Institut de Mathématique, Université Catholique de Louvain, Belgium,

Abstract

In this talk, based on [5], I will have a glance to a convenient notion of
pullback for n-categories and n-groupoids. The main application is the study of

exact sequences for pointed n-groupoids.

The starting point is a result due to R. Brown [1]: given a functor A — B between
pointed groupoids and its homotopy fibre F,, there is a 6-term exact sequence of
pointed sets

F.— A—B

mF. — mA — mB — myF, — 7oA — mB

More recently, starting from a morphism A — B of pointed 2-groupoids and using
convenient notions of homotopy fibre F, and exactness, a 6-term exact sequence of

pointed groupoids and a 9-term exact sequence of pointed sets have been obtained in
2] and [3]
F.—A— B

mF. — mA — mB — mgF, — mgA — 1B
mmFe — mmA — mm B — mmoF. — mimoA — mmgB — momoFy — momoA — mome B

It is therefore quite natural to ask if, given a morphism A — B of pointed n-groupoids,

is it possible to construct an (n + 1)-level “ziqgqurath” of exact sequences

14
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a 3-term exact sequence of pointed n-groupoids
a 6-term exact sequence of pointed (n — 1)-groupoids

a 9-term exact sequence of pointed (n — 2)-groupoids

a 3n-term exact sequence of pointed groupoids
a 3(n + 1)-term exact sequence of pointed sets

Clearly, to make precise such a question we have to understand what is an homotopy
fibre and more in general an homotopy pullback in the context of n-groupoids and
what it means exactness for a sequence of pointed n-groupoids.

The main steps to work out in details the previous program are:
1) An inductive definition of the sesqui-category nCat of n-categories, n-functors and
lax n-transformations.
2) An inductive description of homotopy pullbacks in nCat.
3) An inductive definition of n-groupoids using equivalences of (n — 1)-groupoids. The
definition we give is equivalent to those given by Kapranov-Voevodsky [4] and by Street
6].
4) The construction of sesqui-functors my, m: nGrpd, — (n — 1)Grpd,. The con-
struction of 7 is the most delicate point: one needs to consider n-modifications and
to show that homotopy pullbacks in nCat satisfy a universal property involving n-
modifications.
5) A definition of exactness for a sequence of pointed n-groupoids, using homotopy
fibers.

Once these definitions and constructions achieved, we get the desired results:
1) If A — B — C'is an exact sequence of pointed n-groupoids, then myA — 1B — moC
and m A — m B — mC are exact sequences of pointed (n — 1)-groupoids.
2) Given an n-functor A — B between pointed n-groupoids together with its homotopy
fibre F., it is possible to construct a 6-term exact sequence of pointed (n—1)-groupoids

mF, — mA — mB — mF, — mA — mB

15
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3) Since my and m commute, my - T ~ 7 - Ty, applying my and m; to the exact
sequerce of the previous point one gets a 9-term exact sequence of pointed (n — 2)-
groupoids. By iteration, we have a ziqqurath of exact sequences of increasing length
(from the top to the bottom) and decreasing dimension.

References
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SHORT COMMUNICATIONS

Some Thoughts and Observations on the Trace
of an Endofunctor of a Small Category
Emilio Faro

Unwversidad de Vigo, Spain

The concept of trace of a square matrix can be generalized to the trace of an
endofunctor of a small category. This general concept (from which the Linear Algebra
traces are obtained when applied to the identity endofunctor of finite dimensional
vector spaces) has been known to category theorists for almost 30 years and has many
interesting applications in different areas. Yet, it is very poorly represented in the
literature. In this paper we review the basic definitions of the general trace and give
a new construction, the “pretrace category”, to obtain the trace of (the identity of)
a small category as the set of connected components of its pretrace. We show that
this pretrace construction determines a finite-product preserving endofunctor of the
category of small categories which has a natural comonad structure. Several results

(known and new) follow from this simple construction.
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Categorified equivariance
Zoran Skoda
Institute Rudjer Boskovic, Zagreb, Croatia

In the first part of the talk I will show how to systematically introduce the 2-
equivariant objects in a fibre of a 2-fibered 2-category over a pseudoalgebra over a
pseudomonad in the base 2-category. The main case is when the pseudomonad is a
categorical group, or only a monoidal category internal to the base 2-category. In the
second part of the talk I will talk about applications like descent along 2-torsors over
categorical groups and also the role of 2-equivariance in noncommutative algebraic

geometry.

Homotopy theory in terms of cylinder objects
Beatriz Rodriguez Gonzdlez

Universidad de Sevilla, Spain

Denote the ‘interval category’ - — - «— - by I. Consider a category D and a class E of
distinguished morphisms in D. In this talk we will study the associated homotopy cat-
egory HoD = D[E™!], using a suitable cylinder functor cyl : I°?D — ID as basic tool.
We focus our study in the following two points: first, provide an ‘acceptable’ description
of HoD and second, induce a (neither additive nor stable) triangulated structure on
HoD. Examples of such cylinder functors are those induced by a suitable ‘geometric
realization’ s : A?D — D, that is, in case D is a ‘simplicial descent category’. Hence
this techniques can be applied, in particular, to: A°%Sets, topological spaces, (filtered)
complexes, commutative differential graded algebras, DG-modules and mixed Hodge

complexes.
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Obtaining the Postnikov system of an arbitrary CW-complex algebraically
Miguel Angel Garcia-Munoz

Universidad de Jaén, Spain

We determine the Postnikov tower of an arbitrary space X (CW-complex) as the ge-
ometric realization of the Postnikov tower of II(X), the fundamental simplicial groupoid
of the singular complex of X, which is obtained in the category of simplicial groupoids
by a purely algebraic method similar to the one used in [2] for crossed complexes. Even-
tually we obtain the Postnikov invariants from the fibrations in the Postnikov tower of
I1(X) (which are shown to represent cocycles in an algebraic cohomology) by defining

an appropriate connecting map from the algebraic cohomology to singular cohomology.

Introduction
The Postnikov tower of a space X is a diagram of spaces --- — X, 4 Il X,
Xn-1 — -+ — Xo, such that: (1) its limit is a space which is weak equivalent to X,

(2) for each n > 1, X, is a topological n-type, and (3) for each n > 1, n, is a fibration
whose fibres are Eilenberg-MacLane space. Associated with each fibration 7, there is
a cohomology element k, € Hg:gl (Xn_l,wn(X )) in the singular cohomology of CW-
complexes which is called the n'® Postnikov invariant of X and informs us about how the
fibres of n,, are glued together to form X, in the sense that X,, = X,,_1 X, K (Wn(X), n)

In the paper, [2], previously presented in a short communication by E. Faro in
Seca I, we introduced a general algebraic procedure to obtain Postnikov towers and
Postnikov invariants and developed it in the category of crossed complexes providing
an algebraic calculation of the Postnikov towers and Postnikov invariants of filtered
spaces which have the homotopy type of a crossed complex. In order to eliminate this
restriction on the homotopy type of the spaces, we shall develop our algebraic approach
in the category of simplicial groupoids, a category which models all homotopy types of

CW-complexes.
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1 Postnikov tower

The general scheme for the algebraic calculation of Postnikov towers introduced in [2]
consists in “translating” the problem from a category 7 of CW-complexes to a “more
algebraic” category Gd, the category of simplicial groupoids, which is related to 7" by
means of an adjoint pair of functors “fundamental simplicial groupoid of the singular
complex of a space”, Il : T — Gd, and “geometric realization of (the merve of) a
simplicial groupoid”, B : Gd — 7, which induce an equivalence in the corresponding
homotopy categories. Then, the geometric realization of the Postnikov tower of IT1(X)
will be the Postnikov tower of X.

The calculation of the Postnikow towers of simplicial groupoids will proceed as
follows: For each n > 0 we define, a subcategory Gd, of Gd so that trivially Gd, C
Gd,. 11, an endofunctor P,: Gd — Gd such that for every G € Gd, P,(G) € Gd,, P,
leaves Gd,, fixed, and P, P, ;1 = P,, and a natural transformation 5 1gqg — P, such
that 00 x P, = P, * 6™ = 1p . Then we prove that for every simplicial groupoid
G, the map nglﬂ) = 5;;1 1(©) is a fibration whose fibres have the homotopy type of a
K(II,n + 1), for each n > 0, and the cone formed by the maps 5(;) over the chain of
the 7781“) = 55;11@) is a limit diagram.

2 Postnikov invariants

The situation with respect to the Postnikov invariants is a little more involved. In the
Postnikov tower of a space we have, for each n a fibration, 7,1, from a (n+ 1)-type to
a n-type. With a slight abuse of language and taking Gd,, as our category of n-types
we can say that n,,, is a fibration from a groupoid in Gd,, to an object in Gd,,. This,
very closely resembles the concept of a 2-torsor in Gd,, a gadget used by Duskin to
represent 2-dimensional cotriple cohomology. In fact, if one makes a slightly different
description of Duskin’s 2-torsors (as given, for example, in [2, Appendix]) it is easy to
show that by regarding the objects in Gd,;; as groupoids in Gd,, the fibration 7,1

becomes exactly a 2-torsor in Gd,,.
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Thus, it seems that 7,,.1; should determine in a natural way an element of an
algebraic 2-cohomology in Gd,,. It only remains to connect the resulting 2-cohomology
with the (n 4 2)-cohomology in the category of all homotopy types, where the actual
Postnikov invariant is supposed to live.
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Distortions and bidistortions
Jestis A. Alvarez Lopez

Universidad de Santiago de Compostela, Spain

The idea of “distortion” of a morphism between objects of an “higher level” category

is formalized in a theory.

Introduction

This talk will be about a theory produced after several abstractions, beginning with the
study of the geometry of leaves of foliated spaces [1]. It has the flavor of a combination
of categories and metrics. There may be already combinations of this kind, but we hope
that our point of view is new. The study of foliated spaces seems to be only one of the

many applications that this very general theory could have.

1 Distortions

An underlying functor (or u-functor) A/B is a functor | | : A — B whose restriction
A(M,N) — B(|M],|N|) is injective VM, N € A,. Thus we can consider A as a sub-
category of the category B with By = A, B(M,N) = B(|M|,|N|) and the operation
induced by B. The typical example of u-functor is provided by two species of structures,
one subordinated to the other, with corresponding classes of morphisms.

Consider the following pre-order relation between sets of functions X — [0, oo
C < D if, Ve > 0, 46 > 0 such that,

diz) <dVde D, Ve e X = ¢(zx)<eVeeC(C, Vz e X.
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A distortion of a u-functor A/B is amap 0 : By — [0, 0] satisfying 9-1(0) = A; and
0(fa--+ f1) S O(f1) 4 40(fp). For M, N € Ao, let dp,ny = 9|5 ). An induced distor-
tion 0 is defined by 0(f) = inf{o(f1)+---+0(fn) | fu--- f = f}. Then a pseudo-metric
dy on Aj (with possible infinite values) is given by dp(M, N) = ||(inf 057, inf On as) |-
It induces a pseudo-metric on the quotient set A\Ag of Ay defined by the equivalence
relation M ~ N when A(M,N) # () # A(N,M). For instance, the best Lipschitz

constant defines a distortion of Met / Set.

2 Bidistortions

An involutive category is a category C endowed with an involution (a contravariant
functor I : C — C such that Iy = ide, and I? = id¢). The notation f = I(f) and
S ={f| f €S} will be used. For example, any groupoid is involutive with f = f~'.
Also, any category B induces an involutive category B™ with Bi' = Ay, B™(M,N) =
B(M,N) x B(N, M), the operation induced by B and (f,—g) = (g, f). The concept of
involutive functor is now straightforward. Any u-functor A/B induces an involutive
u-functor Iso(A)/B™ given by ¢ — (|¢], [¢7]).

A crossing of a category D is mapping S +— S*, for sets S of parallel morphisms
of D, sothat 0* =0, S C S*and S C T = S* C T*. For instance, B™ has a crossing
given by

= {(£,9) | (£.9), (fg') € S for some f',g € Bi} .

Let C/D be an involutive u-functor, and suppose that D is endowed with a crossing.

A bidistortion b of C/D is a distortion satisfying:
sup b({o1, 0n}”) < sup b({o1,02}1") U{02,05}* U--- U{on_1,00}7) ,

sup b({go,id}* ) < b(o), sup b(S™) < sup b(S*) , supb({c}”*) < b(o) ,
sup b(S™) < sup U b({o,7}) sup b((T'S)*) g sup b(T*S™) .

o, TES
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If sup b(S) is small, consider sup b(S*) as some kind of “diameter” of S. With this
idea, we introduce the concepts of (a-commutative) a-functor and a-natural transfor-

)

mation, where “a-" stands for asymptotically or asymptotic. They are defined as maps
that “become” (commutative) functors or natural transformations at certain limit. In
the same way, we introduced the equivalence relation of being asymptotic between
a-natural transformations, whose equivalence classes form a groupoid C, called the
completion of C, and there is a canonical functor ¢ : C — C. It is said that b is complete
if : C\Cy — C\Cy is bijective.

Endow Cy with dp, and C, with another pseudo-metric dy, similarly defined, which
induces a pseudo-metric on 5\50. It turns out that ¢y : Co — Cy is an isometry with
dense image and Cy is complete. C\Cy and E\Eo are Hausdorff when some kind of

compactness or pre-compactness is satisfied.

3 Examples and applications

Any metric can be considered as a bidistortion. Bidistortions can be used to produce
interesting spaces, like the Gromov space of isometry classes of pointed proper metric
spaces, its subspace defined by complete connected Riemannian manifolds, and many
“universal” foliated spaces. We also hope that bidistortions can be used to generalize

our results on the generic geometry of leaves [1].

References
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A model structure for coloured operads in symmetric spectra
Javier J. Gutiérrez

Centre de Recerca Matemdtica, Barcelona, Spain

For a fixed set of colours C' we describe a coloured operad S¢ in Sets such that the
SC-algebras are precisely the C-coloured operads in Sets. Using this coloured operad
and applying a theorem of Elmendorftf and Mandell, we construct a model structure
for operads in the category of symmetric spectra (with the positive model structure)

in which fibrations and weak equivalences are defined levelwise.

Hecke operators and groupoidification
James Dolan
University of California, Riverside, USA

”Groupoidification” is a variant of categorification in which vector spaces and lin-
ear operators between them are refined into groupoids and ”spans” of group homomor-
phisms between them. Examples from and applications to the theory of Hecke operators

are given.
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Generalized down-up algebras and their automorphisms
Samuel A. Lopes
Universidade do Porto, Portugal

A generalization of down-up algebras was introduced by Cassidy and Shelton in [4],
the so-called generalized down-up algebras. We describe the automorphism group of
conformal Noetherian generalized down-up algebras L(f,r,s,v) such that r is not a
root of unity, listing explicitly the elements of the group. Then we apply these results to
Noetherian down-up algebras, thus obtaining a characterization of the automorphism
group of Noetherian down-up algebras A(a, 3,7) for which the roots of the polynomial
X?% — aX — 3 are not both roots of unity.

Introduction

Generalized down-up algebras were introduced by Cassidy and Shelton in [4] as a
generalization of the down-up algebras A(a, 3,7) of Benkart and Roby [2]. Generalized
down-up algebras include all down-up algebras, the algebras similar to the enveloping
algebra of sly defined by Smith [10], Le Bruyn’s conformal sly enveloping algebras [8]
and Rueda’s algebras similar to the enveloping algebra of sly [9].

Two of the most remarkable examples of down-up algebras are U(sly) and U(h),
the enveloping algebras of the 3-dimensional complex simple Lie algebra sl, and of the
3-dimensional nilpotent, non-abelian Heisenberg Lie algebra 0, respectively. These al-
gebras have a very rich structure and representation theory which has been extensively
studied, having an unquestionable impact on the theory of semisimple and nilpotent
Lie algebras. Nevertheless, a precise description of their symmetries, as given by the
understanding of their automorphism group, is yet to be obtained (see [5, 6] and [7, 1]).
The problem of describing the automorphism group seems to be considerably simpler

when a deformation is introduced.
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It is reasonable to think of a Noetherian generalized down-up algebra as a de-
formation of an enveloping algebra of a 3-dimensional Lie algebra. Working over an
algebraically closed field of characteristic 0, we use elementary methods to compute
the automorphism groups of Noetherian generalized down-up algebras, under certain
assumptions. Specializing, our results to down-up algebras, we obtain a complete de-
scription of the automorphism groups of all Noetherian down-up algebras A(«, 3,7),
under the restriction that at least one of the roots of the polynomial X? — aX — 3 is

not a root of unity.

1 The main results

K denotes an algebraically closed field of characteristic 0 and K* is the multiplicative

group of units of K.

Definition 1 Let f € K[X] be a polynomial and fix scalars r, s,y € K. The generalized
down-up algebra L = L(f,r,s,) is the unital associative K-algebra generated by d, u

and h, subject to the relations:

dh —rhd+~vd =0, hu—ruh+~yu=0, du—sud+ f(h)=0.
L is said to be conformal if there exists a polynomial g € K[X]| such that f(X) =
sg9(X) = g(rX — 7).

We denote the group of algebra automorphisms of L by Aut. Consider the following
subgroup of Aut: H = {¢ € Aut | ¢(h) = Ah, for some X € K*}.

Theorem 1 Let L = L(f,r,s,7) be a generalized down-up algebra. Assume r, s € K*,
r is not a root of unity and f(X) = sg(X) — g(rX — ) for some g € K[X]. Then the

group Aut of algebra automorphisms of L is isomorphic to:

1. (K> % Z/3Z if f =0 and s = r~', where the generator 1+ 3Z of Z/3Z acts on
the torus (K*)* via the automorphism (A1, Ao, A3) — (As, A1, Ao);
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2. Kx (K if f =0 and s™ = r, where (M, A2, \3) € (K*)* acts on the additive
group K via the automorphism t — A" (AaX3)" t;

3. K x (K*)* if deg(f) = 0 and s™ = r, where (A1, X2) € (K*)* acts on the additive
group K via the automorphism t — A\ 't;

4. (K*)?XZ/2Z if deg(f) =1, s ="' and f(-%5) = 0, where the generator 1+ 27Z
of ZL)2Z acts on the torus (K*)* via the automorphism (A, A2) — (A1, A3 A1);

r—

5. K*%Z/27 if deg(f) =1, s =r~" and f(27) # 0, where the generator 1+ 27 of
7.J27 acts on the torus K* via the automorphism \ — \71;

6. 'H otherwise, where H can be explicitly described.

Other classes of algebras to which our study applies are Le Bruyn’s conformal sl,
enveloping algebras [8], occuring as L(bz*+z, 7, s,7), for b € K and rs # 0, and some of
Witten’s seven parameter deformations of the enveloping algebra of sl [11] (see also [3,
Thm. 2.6] and [4, Ex. 1.4]).

For the convenience of those readers who are mostly interested in down-up algebras,
we replace our usual generators x and y of L with the canonical generators d and u of
A, respectively.

Theorem 2 Let A = A(w, 3,7) be a down-up algebra, with o = r + s and f = —rs.
Assume that 3 # 0 and that one of r or s is not a root of unity. The group Aut(A) of

algebra automorphisms of A is described bellow.
1. If y =0 and B = —1 then aut(A) ~ (K*)* x Z/2Z;
2. If v =0 and § # —1 then Aut(A) ~ (K*)*;
3. If v#0 and f = —1 then aut(A) ~ K* x Z/27;

4. If v# 0 and § # —1 then Aut(A) ~ K*.
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In all cases, the 2-torus (K*)2 acts diagonally on the generators d and u, p € K*
acts as multiplication by p on d and as multiplication by u=' on u, and the generator

of the finite group Z/27 interchanges d and w.
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K-theory for categorical groups
Aurora del Rio

Universidad de Granada, Spain

Quillen defined the n-th algebraic K-group of a ring R as m,(BGL(R)"). Using the
notion of homotopy categorical groups of any pointed space, that are defined via the
fundamental groupoid of iterated loop spaces, in this talk, we introduce the concept of
K-categorical groups K; R of any ring R. We also show the existence of a fundamental
categorical crossed module associated to any fibre homotopy sequence. This fact, allows
us to characterize K; R and KR, respectively, as the homotopy cokernel and kernel of

the fundamental categorical crossed module associated to the fibre homotopy sequence
F(R) -2~ BGL(R) ~®~ BGL(R)* .
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Axiomatic stable homotopy: the derived category of quasi-coherent sheaves
Marta Pérez Rodriguez
Universidad de Vigo, Spain

Hovey, Palmieri and Strickland have defined the concept of stable homotopy cat-
egory in [HPS]. Tt consists of a list of additional properties and structure for a tri-
angulated category. This concept arises in several contexts of algebraic geometry and
topology, being two essential examples, D(R), the derived category of complexes of
modules over a commutative ring R, and °sfHoSp, the category of (non-connective)
spectra up to homotopy.

In this talk we will show that for a quasi-compact and semi-separated (non neces-
sarily noetherian) scheme X, the derived category of quasi-coherent sheaves over X,
D(Aqet (X)), is a stable homotopy category. We will also deal with the analogous result
for formal schemes, namely, if X is a noetherian semi-separated formal scheme the de-
rived category of sheaves with quasi-coherent torsion homologies, Dyt (X) (cfr [AJL]),

is a stable homotopy category. These results are included in [AJPV].
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On the commutativity of stabilization and localization
Oriol Raventos

Unwversidad de Barcelona, Spain

We show that, for a Morava K-theory spectrum K (n), the localization on the
category of spectra with respect to K(n) is not equivalent to the stabilization of the

K (n)-localization on the category of simplicial sets.

Introduction

The stabilization Sp (M, T') of a model category M with respect to an endofunctor T
was constructed by Hovey in [4].

We fix a spectrum E and, following [2], we consider the Bousfield localization
Lg(Sp) on the model category of spectra with respect to the homology theory defined
by E. On the other hand, following [1], we can also consider the Bousfield localization
Lg(sSet) on simplicial sets with respect to the homology theory defined by F, and,
then, construct the stabilization Sp (Lg(sSet), ) with respect to the suspension func-
tor. The problem that we study is whether or not their homotopy categories agree,
ie.

Ho(Sp(Lg(sSets),>)) = Ho(Lg(Sp))?

We use a characterization by Dugger [3] to express the stabilization of a Bousfield
localization on a model category as another Bousfield localization on the stabilization
of the original model category.

Then we show that the answer to our problem is negative when E is taken to be a

Morava K-theory.
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A Quillen model structure for orbifolds

Hellen Colman
Wilbur Wright College , USA

We discuss the existence of Quillen model structures on the category of (certain kind
of) topological groupoids. Our weak equivalences will be the essential equivalences
and the homotopy essential equivalences. Fibrant objects will be described in terms
of orbifolds as groupoids [2] . We present a bicategorical approach which relates the
bicategory of fractions of Pronk [3] and the notion of a model Cat-category for 2-
categories of Lack [1].

This is join work with Cristina Costoya.
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