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In October 2008, an International Conference was organized at the
Royal Flemish Academy of Belgium in Brussels to celebrate the 60th birth-
days of Francis Borceux and Dominique Bourn. After that, we decided to
honour their important contribution to category theory by devoting a vol-
ume of the "Cahiers" to Francis Borceux, and a volume of TAC to Domi-
nique Bourn. This is the first issue of the volume for Francis.

Francis obtained his Thesis [2] in 1972, under the direction of René
Lavendhomme. Assistant in Leuven from 1970 to 1973, he was appointed
Chargé de cours (1973-1980) and Professeur (since 1980) in Louvain-la-
Neuve, where he directed 12 theses and, from 1996 to 2001, acted as Dean
of the Faculty of Sciences.

We are very grateful to Francis for his role as a highly original re-
searcher in category theory and as one of the most active members of the
community in the diffusion of category research for more than 35 years.
He regularly organized beautiful category conferences (e.g., the Haute-
Bodeux meetings) and summer schools in the Ardennes, where he always
took great care to invite not only leading category theorists from all over
the world, but also young research students who were given the opportuni-
ty to talk about their research. Many generations of mathematicians have
greatly benefited from both his scientific guidance and his generous sup-
port.

He published, alone or in collaboration, 11 research monographs
and textbooks; of particular value is his three-volume comprehensive
Handbook of Categorical Algebra. He is also an author or co-author of
more than eighty research papers, as indicated by his list of publications
here below.

The Editors of the volume:
J. Adamek, A.C. Ehresmann, M. Gran, G. Janelidze and R. Kieboom
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List of Borceux' publications

Books

B1. F. Borceux and G. Van den Bossche, Algebra in a localic topos
with applications to ring theory, Lecture Notes in Mathematics
1038, Springer, 1983, 240 pages

B2. F. Borceux, Invitation à la géométrie, CIACO, Louvain-la-Neuve,
1986, 730 pages

B3. F. Borceux, Fasci, logica e topoï, Quaderni dell'Unione Matematica
Italiana 34, Pitagora Editrice, Bologna, 1989, 299 pages

B4. F. Borceux, LaTeX, la perfection dans le traitement de texte, AR-
TEL, Bruxelles, 1989, 185 pages

B5. F. Borceux, Teoria dei fasci su uno spazio topologico, Università di
Genova, 1991, 108 pages

B6. F. Borceux, A handbook of categorical algebra, volume I, Basic
category theory, Cambridge University Press, 1994, 345 pages

B7. F. Borceux, A handbook of categorical algebra, volume II, Catego-
ries and structures, Cambridge University Press, 1994, 435 pages

B8. F. Borceux, A handbook of categorical algebra, volume III, Cate-
gories of sheaves, Cambridge University Press, 1994, 523 pages

B9. F. Borceux and G. Janelidze, Galois theories, Cambridge Universi-
ty Press, 2001, 341 pages

B10. F. Borceux and D. Bourn, Mal’cev, Protomodular, Homological
and Semi-abelian Categories, Kluwer Academic Publishers, 2004,
479 pages

B11. F. Borceux, Algumas teorias de Galois dos corpos e dos anéis,
Coimbra University Press, 2004, 174 pages

Editions

E1. F. Borceux (ed.), Categorical algebra and its applications, Lecture
Notes in Mathematics 1348, Springer, 1988, 375 pages

E2. F. Borceux (ed.), Actes du colloque en l'honneur du soixantième
anniversaire de René Lavendhomme, Bulletin de la Société Mathé-
matique de Belgique, série A, XLI-2, 1989, 468 pages
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Articles

1. F. Borceux, Complétion des catégories, Mémoire, Université Catho-
lique de Louvain, 1970, 112 pages

2. F. Borceux, Foncteurs adjoints dans les structures catégoriques
enrichies, Thesis, Université Catholique de Louvain, 1972, 105 pages

3. F. Borceux, Complétion universelle des catégories, Cahiers Top. et
Géom. Diff. XII-4, 1972, 369-375

4. F. Borceux, Foncteurs adjoints relatifs en algèbre, en analyse et en
géométrie, Bulletin de la Société Mathématique de Belgique XXV,
1973, 225-242

5. F. Borceux and R. Lavendhomme, Une axiomatique de l'algèbre
catégorique relative, Annales de la Société Scientifique de Bruxelles 87-
II, 1973, 187-207

6. F. Borceux, Une notion de V-limite, in "Colloque sur l'algèbre des
catégories. Amiens-1973", Cahiers Top. et Géom. Diff. XIV-2, 1973,
162

7. F. Borceux and R. Lavendhomme, Catégories de foncteurs relatifs et
lemme de Yoneda, Annales de la Société Scientifique de Bruxelles 88-I,
1974, 3-24

8. F. Borceux, Inductive vector topologies, Annales de la Société
Scientifique de Bruxelles 88-II, 1974, 201-204

9. F. Borceux, When is Omega a cogenerator in a topos?, Cahiers Top.
et Géom. Diff. XV-4, 1974, 1-13

10. F. Borceux, Cocomplétion des catégories V-algébriques, Cahiers Top.
et Géom. Diff. XVI-3, 1975, 225-227

11. F. Borceux and G.M. Kelly, A notion of limit for enriched categories,
Bulletin of the Australian Mathematical Society 12-1, 1975, 49-72

12. F. Borceux, Limites enrichies et existence de V-foncteur adjoint, Ca-
hiers Top. et Géom. Diff. XVI-4, 1975, 1-14

13. F. Borceux and B. Day, On product preserving Kan extensions, Bulle-
tin of the Australian Mathematical Society 17-2, 1977, 247-256

14. F. Borceux and B. Day, A monadicity theorem, Bulletin of the Austral-
ian Mathematical Society 17-2, 1978, 291-316
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15. F. Borceux and B. Day, A characterization of finitary algebraic catego-
ries, Bulletin of the Australian Mathematical Society 18, 1978, 125-135

16. F. Borceux, La géométrie au cycle inférieur, Mathématique et pédago-
gie 20, 1979, 26-36

17. F. Borceux and B. Day, Universal algebra in a closed category, Jour-
nal of Pure and Applied Algebra 16, 1980, 133-147

18. F. Borceux, Algebraic localizations and elementary toposes, Cahiers
Top. et Géom. Diff. XXI-4, 1980, 393-401

19. F. Borceux, Topologies sur un topos de faisceaux, Annales de la So-
ciété Scientifique de Bruxelles 94-4, 1980, 163-165

20. F. Borceux, Sheaves of algebras for a commutative theory, Annales de
la Société Scientifique de Bruxelles 95-1, 1981, 3-19

21. F. Borceux, Higher order sheaves and Banach modules, Lecture Notes
in Mathematics 915, Springer, 1982, 40-49

22. F. Borceux, On algebraic localizations, Lecture Notes in Mathematics
962, Springer, 1982, 13-22

23. F. Borceux and G. Van den Bossche, Recovering a frame from its
sheaves of algebras, Journal of Pure and Applied Algebra 28, 1983,
141-154

24. F. Borceux, A propos d'un théorème de Barr, Annales de la Société
Scientifique de Bruxelles 97-2, 1983, 41-58

25. F. Borceux and G. Van den Bossche, Localic distributors and the func-
toriality of spectral constructions, Seminarberichten Düsseldorf, 1983,
9 pages

26. F. Borceux and G. Van den Bossche, Structure des topologies d'un
topos, Cahiers Top. et Géom. Diff. XXV-1, 1984, 37-39

27. F. Borceux, H. Simmons, G. Van den Bossche, A sheaf representation
for modules with applications to Gelfand rings, Proceedings of the
London Mathematical Society 3-48, 1984, 230-246

28. F. Borceux and G. Van den Bossche, The structure of algebraic locali-
zations, Revue Roumaine de Mathématiques Pures et Appliquées
XXVI-5, 1986, 367-370

29. F. Borceux and D. Dejean, The Cauchy completion of categories,
Cahiers Top. et Géom. Diff. Cat. XXVII-2, 1986, 133-146

30. F. Borceux and B. Veit, Continous Grothendieck topologies, Annales
de la Société Scientifique de Bruxelles 100-1, 1986, 31-42
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31. F. Borceux and G. Van den Bossche, Quantales and their sheaves, Or-
der 3, 1986, 61-87

32. F. Borceux and G.M. Kelly, On locales of localizations, Journal of
Pure and Applied Algebra 46, 1987, 1-34

33. F. Borceux, Examples of quantales in topos theory, Annales de la So-
ciété Scientifique de Bruxelles 101-3, 1987, 61-67

34. F. Borceux and B. Veit, On the left exactness of orthogonal reflec-
tions, Journal of Pure and Applied algebra 49, 1987, 33-42

35. F. Borceux and M.C. Pedicchio, De Morgan’s and strong De Mor-
gan’s laws in a topos of sheaves, Acta Universitatis Carolinae, Mate-
matica et Physica 28-2, 1987, 9-12

36. F. Borceux and G. Van den Bossche, An essay on non-commutative
topology, Topology and its Applications 31, 1988, 203-223

37. F. Borceux and B. Veit, Subobject classifier for algebraic localiza-
tions, Journal of Algebra 112-2, 1988, 306-31

38. F. Borceux and J. Pelletier, Descent theory for Banach modules, Lec-
ture Notes in Mathematics 1348, Springer, 1988

39. F. Borceux and M.C. Pedicchio, Prime elements in a localic topos,
Algebra Universalis 24, 1988, 166-177

40. F. Borceux and M.C. Pedicchio, On primeness and maximality of fil-
ters, Cahiers Top. et Géom. Diff. Cat. XXX-2, 1989, 167-181

41. U. Berni-Canani, F. Borceux and R. Cruciani, A theory of quantal sets,
Journal of Pure and Applied Algebra 62, 1989, 123-136

42. F. Borceux, J. Rosicky and G. Van den Bossche, Quantales and C*-
algebras, Bulletin of the London Mathematical Society 2-40, 1989, 98-
404

43. U. Berni-Canani, F. Borceux, R. Cruciani and G. Van den Bossche,
Etale maps of quantales, Bulletin de la Société Mathématique de Bel-
gique XLI-2, 1989, 195-218

44. F. Borceux and M.C. Pedicchio, F. Rossi, Boolean algebras in a local-
ic topos, Journal of Pure and Applied Algebra 68, 1990, 55-65

45. F. Borceux and M.C. Pedicchio, A remark on categories of separated
objects, Rendiconti del Circolo Matematico di Palermo II-24, 1990,
475-484

46. F. Borceux and M.C. Pedicchio, A characterization theorem for quasi-
toposes, Journal of Algebra 139-2, 1991, 505-526
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47. F. Borceux and G. Van den Bossche, A generic sheaf representation
for rings, Lecture Notes in Mathematics 1488, Springer, 1991, 30-42

48. F. Borceux and M. Korostenski, Open localizations, Journal of Pure
and Applied Algebra 74, 1991, 229-238

49. F. Borceux, Conquérir l'infini, Mathématique et Pédagogie 87, 1992,
27-35

50. F. Borceux and E. Vitale, A Morita theorem in topology, Rendiconti
del Circolo Matematico di Palermo, II-29, 1992, 353-362

51. F. Borceux and R. Cruciani, Sheaves on a quantale, Cahiers Top. et
Géom. Diff. Cat. XXXIV-3, 1993, 209-228

52. F. Borceux and R. Cruciani, A generic representation theorem for non
commutative rings, Journal of Algebra 167, 1994, 291-308

53. F. Borceux and E. Vitale, On the notion of bimodel for functorial se-
mantics, Applied Categorical Structures 2, 1994, 283-295

54. F. Borceux and C. Quinteiro, Enriched accessible categories, Bulletin
of the Australian Mathematical Society 54, 1996, 489-501

55. F. Borceux and C. Quinteiro, A theory of enriched sheaves, Cahiers
Top. et Géom. Diff. Cat. XXXVII-2, 1996, 146-162

56. F. Borceux and F. Grandjean, Descent theory and Morita theory for
ultrametric Banach spaces, Applied Categorical Structures 6, 1998,
105-116

57. F. Borceux and R. Cruciani, Skew Omega-sets coincide with Omega-
posets, Cahiers Top. et Géom. Diff. Cat. XXXIX-3, 1998, 205-220

58. F. Borceux, C. Quinteiro and J. Rosicky, A theory of enriched
sketches, Theory and Applications of Categories 4-3, 1998, 47-72

59. F. Borceux and M.C. Pedicchio, Left exact presheaves on a small pre-
topos, Journal of Pure and Applied Algebra 135, 1999, 9-22

60. F. Borceux and E. Vitale, Azumaya categories, Applied Categorical
Structures 10, 2002, 449-467

61. J. Adamek and F. Borceux, Morita equivalence for sketches, Applied
Categorical Structures 8, 2000, 503-517

62. J. Rosicky, J. Adamek and F. Borceux, More on injectivity in locally
presentable categories, Theory and Applications of Categories 10,
2002, 148-161

63. F. Borceux and M-A. Moens, On regular presheaves and regular semi-
categories, Cahiers Top. et Géom. Diff. Cat. XLIII-3, 2002, 163-190
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64. F. Borceux and M-A. Moens, On Azumaya graphs, Algebras and Re-
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Dedicated to Francis Borceux on the occasion of his 60th birthday

ABSTRACT. Nous étudions les revêtements et les extensions
normales relatives aux structures galoisiennes munies de ce
que nous appelons foncteurs test. Ces foncteurs apparaissent
naturellement dans les structures galoisiennes associées aux
théories de torsion dans les catégories homologiques. Sous des
hypothèses additionnelles appropriées, tout morphisme à
noyau sans torsion est un revêtement, et tout revêtement est
une extension normale, pourvu qu’il soit un morphisme de
descente effective. Nos contre-exemples, qui montrent
l’importance de ces conditions supplémentaires, sont semi-
abéliens, et proviennent de la théorie des groupes, en faisant
intervenir des produits semi-directs de groupes cycliques.
Nous comparons nos nouveaux résultats avec ceux connus
pour les revêtements localement semi-simples et pour les
extensions centrales généralisées.

ABSTRACT. We study covering morphisms and normal
extensions with respect to Galois structures equipped with
what we call test functors. These test functors naturally occur
in Galois structures associated with torsion theories in
homological categories. Under suitable additional conditions,
every morphism with a torsion free kernel is a covering, and
every covering is a normal extension whenever it is an
effective descent morphism. Our counter-examples showing
the relevance of those additional conditions are semi-abelian,
and moreover, group-theoretic, involving semidirect products
of cyclic groups. We also briefly compare our new results with
what is known for the so-called locally semi-simple coverings
and for generalized central extensions.

Introduction

The purpose of categorical Galois theory is to study covering morphisms
in general categories defined with respect to so-called Galois structures,
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