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This paper focuses on the category Rel of sets and binary relations. Rel is a compact
closed category, that is, a ribbon category in which the braiding is a symmetry. Bialge-
bras and Hopf algebras (bialgebras with antipodes) are studied in Rel. In particular, it is
proved that various monoidal categories with extra structure, like traces and autonomy,
can be derived as the categories of (co)modules of bialgebras in Rel.

An example is considered. For any group G, by applying the quantum double con-
struction to its associated Hopf algebra in Rel, it is possible to build a noncommutative
non-co-commutative Hopf algebra with a universal R-matrix and a universal twist. The
ribbon category of its modules turns out to be a category of crossed G-sets. Thus a char-
acterization of crossed G-sets in terms of a quantum double construction is given.

Luca Paolini

References

1. Abramsky, S., Blute, R. and Panangaden, P. (1999) Nuclear and trace ideals in
tensored ∗-categories. Journal of Pure and Applied Algebra 143 3–47. MR1731037

2. Abramsky, S. and Coecke, B. (2004) A categorical semantics of quantum protocols.
In: Proceedings 19th IEEE Symposium on Logic in Computer Science 415–425.
MR1461837

3. Abramsky, S., Haghverdi, E. and Scott, P.J. (2002) Geometry of Interaction and
linear combinatory algebras. Mathematical Structures in Computer Science 12 625–
665. MR1934422

4. Bakalov, B. and Kirilov, A. (2001) Lectures on Tensor Categories and Modular Func-
tors, University Lecture Series 21, American Mathematical Society. MR1797619

5. Barr, M. (1995) Nonsymmetric ∗-autonomous categories. Theoretical Computer
Science 139 115–130. MR1320237

6. Bellin, G. and Fleury, A. (1998) Planar and braided proof-nets for multiplicative
linear logic with mix. Archive for Mathematical Logic 37 309–325. MR1634276
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