Contributed Talks -- Haute Bodeux 2007
Marino Gran: Admissible reflections in homological categories

Abstract:

In this talk we survey some recent work on reflective subcategories that are admissible in the sense of categorical Galois theory. 

We shall begin by considering the case of Birkhoff subcategories of a semi-abelian category, and describe the coverings corresponding to various Galois structures \cite{EG} \cite{G}: this part will be complementary to Section $10$ of the Course on \emph{Descent and Galois theory} that will be given by G. Janelidze at this Summer School \cite{Ja}. Then the Galois structures arising from fibered (regular) epireflections will be considered \cite{BG} \cite{GR}, and a difference between homological and regular additive categories, concerning the characterisation of the coverings, will be explained. 

There are examples of fibered epireflections that are at the same time Birkhoff subcategories: although the reflector preserves various kinds of pullbacks, the coverings associated with these reflections are not trivial coverings, in general. 
The situation is different in the case of prolocalisations \cite{BCGS} of an homological category, as we shall explain in the last part of the talk. 

\bibitem{BCGS} F. Borceux, M.M. Clementino, M. Gran and L. Sousa, {\em Prolocalisations of homological categories}, Preprint, Departamento de Matem\'atica da Universidade de Coimbra, 06-60, (2006). 
\bibitem{BG} D. Bourn and M. Gran,  {\em Torsion theories in homological categories}, 
J. Algebra, 305, (2006), 18-47. 
\bibitem{EG} T. Everaert and M. Gran, {\em On low-dimensional homology in categories}, Homology, Homotopy and Applications, Vol. 9, (2007), 275-293. 
\bibitem{G} M. Gran, {\em Applications of Categorical Galois Theory in Universal Algebra}, in Galois Theory, Hopf Algebras and Semiabelian Categories, Fields Institute Comm. Series, 43, American Mathematical Society, (2004), 243-280. 
\bibitem{GR} M. Gran and V. Rossi,  {\em Torsion theories and Galois coverings of topological groups}, J. Pure Appl. Algebra 208, (2007), 135-151. 
\bibitem{Ja} G. Janelidze,  {\em Descent and Galois Theory}, notes of a course to be given at the ``Summer school on Contemporary Categorical Methods in Algebra and Topology'', Haute-Bodeux, (2007).

Dirk Hofmann: Morita equivalence for $\mathscr{T}$-categories
Abstract:
The starting point for this talk is the well-know fact that Lawvere complete (also called Cauchy complete) $\mathsf{V}$-enriched categories are equivalent if and only if their presheaf categories are equivalent. We are aiming for the corresponding result for $(\mathbb{T},\mathsf{V})$-categories. Our experience shows so far that a good setting to deal with $(\mathbb{T},\mathsf{V})$-categories is given by a topological theory, by that we mean a triple $\mathscr{T}=(\mathbb{T},\mathsf{V},\xi)$ consisting of a monad $\mathbb{T}$, a quantale $\mathsf{V}$ and a map $\xi:T\mathsf{V}\to\mathsf{V}$ compatible with the monad and the quantale structure. After introducing these theories as well as some notions and results around them, we construct a dual adjunction between $\mathscr{T}$-categories and their corresponding presheave-$\mathsf{V}$-categories. Finally, under suitable conditions, we show that the fixed $\mathscr{T}$-categories of this adjunction are precisely the Lawvere complete $\mathscr{T}$-categories.
David Holgate: A survey of connectedness and disconnectedness for morphisms in a category

Abstract:
This talk surveys a recent categorical approach to defining "connected" versus "disconnected" morphisms and the factorisation systems they generate.  Earlier results have been presented in [1] and [2]. 

Historically the study of connectedness versus disconnectedness for objects within categorical topology has been guided by the fact that if $X$ and $Y$ are connected and totally disconnected spaces respectively, then any continuous map $f:X \rightarrow Y$ 
is constant.  This leads to the natural definition of a ``left/right-constant'' relation between classes of spaces and a general study of ``connectedness'' versus ``disconnectedness'' in 
topology and beyond (cf. [3] and [4]). 

The simple observation that a continuous map $f:X \rightarrow Y$ is constant iff $f2$ factors through $\Delta_Y$ is behind the approach we introduce.  This observation motivates the definition that a morphism $(u,v):f \rightarrow g$ in a comma category ${\bf C}^2$ is constant iff $u_v2$ factors through $\delta_g$ in ${\bf 
C}$.  From here we define a ``left/right-constant'' relation between classes of morphisms in ${\bf C}$. 

In this talk we study the above definition and some close relatives, elaborate on the ensuing results and compare them to other approaches taken in the literature to (dis)connected morphisms. In particular the theory produces classical pairs such 
as Concordant-Dissonant, Monotone-Light maps as well as new examples and associated factorisation systems. 

\noindent [1] G. Boxall, D. Holgate, Concordant/Dissonant Maps and Factorizations, {\em Talk presented at 20th Summer Conference on Topology and its Applications, Denison University, 2005.} 

\noindent [2] G. Boxall, D. Holgate, Connected and Disconnected Maps, {\em Talk presented at the workshop "Aspects Of Contemporary Topology II", University of Antwerp, 2005.} 

\noindent [3] P.J. Collins, Concordant mappings and the concordant-dissonant factorization of an arbitrary continuous function. {\em Proc. Amer. Math. Soc.} {\bf 27} (1971) 587--591. 

\noindent[4] M.M. Clementino, W. Tholen, Separated and connected maps, {\em Appl. Cat. Structures} {\bf 6} (1998), 373-401. 


Zurab Janelidze: Categorical term conditions

Abstract:

We show how various term conditions on varieties of universal algebras can be reformulated categorically via suitable "closedness properties" of internal relations. This gives a unified method of obtaining classes of categories, which have been introduced in categorical algebra during recent years, from classes of varieties studied in universal algebra long time ago.

Nelson Martins Ferreira: The pseudo-category of paths in a topological abelian group


Abstract:

The pseudo-category of paths in a topological abelian group. 

Abstract: We describe pseudo-categories internal to topological abelian groups, 

obtaining in particular a description for the pseudo-category of paths in a space. It 

is determined by the paths starting at the origin, plus two homotopies obtained by the 

rescaling of left and right identities for composition. 

Giuseppe Metere: (The ziggurath of) Exact sequences of n-groupoids
Abstract:

We extend a classical result of Brown for fibrations of groupoids

to the sesquicategory of n-groupoids (weakly invertible strict n-categories).

Thorsten Palm: Towards a Geometry of Diagrammatic Computads

I shall discuss the problem of giving a direct combinatorial description of the structure of computads of a favourable kind. This kind should include all the more familiar examples, such as the computadic incarnations of simplicial and cubical sets. In particular

there should be no constraint of global acyclicity, which there is in earlier work with this theme. My attempt at a solution leads to the new concept of a _hypotopic set_.

Valentina Rossi: Admissible Galois structures and coverings in regular Mal’cev categories

Abstract:

Given a regular Gumm category C such that any regular epimorphism is effective for descent, we prove that any Birkhoff subcategory X in C gives rise to an admissible Galois structure. This result allows one to consider some new applications of the categorical Galois theory in the context of regular Mal'cev categories. The Galois coverings of such applications are then completely characterized.

Lurdes Sousa: Complete logics of morphisms extending the Birkhoff’s equational logic
Abstract:

In [3] it was formulated a complete logic of epimorphisms which --via the correspondence between the satisfaction of implications andthe injectivity w.r.t. regular epimorphisms  -- encompasses theBirkhoff's equational logic. In [1] and [2] this logic was extendedto a logic of morphisms in two different ways, for orthogonality and

for injectivity.  Here new completeness results are given, inparticular it is  shown that both logics are complete for certain properclasses of morphisms in locally presentable categories as well incategories of topological spaces.  As a byproduct, newanswers to the Orthogonal Subcategory and Injective SubcategoryProblems are given. This is joint work with Jirí Adámek and MichelHébert.

[1]J. Adámek, M. Hébert and L. Sousa, A Logic of Orthogonality, Archivum Mathematicum, Tomus 42 (2006),309-334.

[2]J. Adámek, M. Hébert and L. Sousa, A Logic of Injectivity, Preprints of the Department of Mathematics of the Universityof Coimbra, 06-23 (2006).

[3]J. Ad\'amek, M. Sobral and L. Sousa, Logic of implications, Preprints of the Department of Mathematics of the University of Coimbra, 05-24 (2005).

Tim Van der Linden: Eckmann-Hilton homotopy semi-abelianized
Abstract:
We introduce a generalization of the classical Eckmann-Hilton projective homotopy theory of modules to arbitrary semi-abelian categories. This gives rise to homotopy theories for the categories of groups, Lie algebras, non-unital rings, etc. 

Let $\mathcal{B}$ be a semi-abelian category; let $A$ be an object of $\Bc$. Any weakly universal central extension $c: C\to A$ of $A$ induces a canonical internal groupoid over $A$ which determines a homotopy relation on any hom-set $\hom(B,A)$. This homotopy relation is an equivalence relation, independent of the chosen $c$; when $\mathcal{B}$ has enough projectives, such a weakly universal central extension $c$ of $A$ always exists. We investigate when the Barr-Beck derived functors with respect to a regular comonad of a right exact functor $F: \mathcal{B} \to \mathcal{A}$ to an abelian category $\mathcal{A}$ are homotopy invariant. 




