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The categorification of algebras over a unital commutative ring k was first introduced by M. Markl [J.
Pure Appl. Algebra 113, No. 2, 195–218 (1996; Zbl 0865.18011)] as algebras over a PROP in order to
study the deformation theory of algebras, where PROPs were defined in terms of generators and relations,
whose categories of algebras are equivalent to that of associative algebras, that of commutative algebras
and that of bialgebras over k.
T. Pirashvili [Cah. Topol. Géom. Différ. Catég. 43, No. 3, 221–239 (2002; Zbl 1057.18005)] presented an
explicit description of a PROP categorifying associative algebras, commutative algebras and bialgebras
within the category of vector spaces over a field, which was constructed from the category of non-
commutative sets introduced by B. L. Feigin and B. L. Tsygan [Lect. Notes Math. 1289, 67–209 (1987;
Zbl 0635.18008)], putting the generalized Q-construction of Z. Fiedorowicz and J.-L. Loday [Trans. Am.
Math. Soc. 326, No. 1, 57–87 (1991; Zbl 0755.18005)] to use. On the other hand, an alternative approach,
making use of distributive laws for PROPs, was given by S. Lack [Theory Appl. Categ. 13, 147–163 (2004;
Zbl 1062.18007)], where Pirashvili’s PROP was described as a composite of the PRO of finite ordinals
and its opposite category, the result being shown to be so general as to hold for bimonoids in a symmetric
monoidal category.
This paper combines both of these methods, introducing the PROP of involutive non-commutative sets,
from which the algebras in a symmetric monoidal category constructed off a composite PROP are invo-
lutive bimonoids.

Reviewer: Hirokazu Nishimura (Tsukuba)

MSC:
16T10 Bialgebras
18M05 Monoidal categories, symmetric monoidal categories
18M85 Polycategories/dioperads, properads, PROPs, cyclic operads, modular operads

Keywords:
involutive non-commutative sets; bimonoid; bialgebras; PROP; symmetric monoidal categories

Full Text: Link

References:
[1] Zbigniew Fiedorowicz and Jean-Louis Loday. Crossed simplicial groups and their associated homology.Trans. Amer.

Math. Soc., 326(1):57-87, 1991. · Zbl 0755.18005
[2] B. L. Fe˘ıgin and B. L. Tsygan. AdditiveK-theory. InK-theory, arithmetic and geometry (Moscow, 1984-1986), volume

1289 ofLecture Notes in Math., pages 67-209. Springer, Berlin, 1987.
[3] Daniel Graves.Functor Homology for Augmented Algebras, 2019. PhD Thesis. University of Sheffield. Available athttp://etheses.whiterose.ac.uk/

26243/.
[4] Stephen Lack. Composing PROPS.Theory Appl. Categ., 13:No. 9, 147-163, 2004.
[5] Martin Markl. Cotangent cohomology of a category and deformations.J. Pure Appl. Algebra, 113(2):195-218, 1996. ·

Zbl 0865.18011
[6] Saunders Mac Lane.Categories for the working mathematician, volume 5 of Graduate Texts in Mathematics. Springer-

Verlag, New York, second edition, 1998. · Zbl 0906.18001
[7] Teimuraz Pirashvili. On the PROP corresponding to bialgebras.Cah. Topol. G´eom. Diff´er. Cat´eg., 43(3):221-239,

2002. · Zbl 1057.18005
[8] Robert Rosebrugh and R. J. Wood. Distributive laws and factorization.J. Pure Appl. Algebra, 175:327-353, 2002. ·

Zbl 1023.18002

Edited by FIZ Karlsruhe, the European Mathematical Society and the Heidelberg Academy of Sciences and Humanities
© 2020 FIZ Karlsruhe GmbH Page 1

https://zbmath.org/
https://zbmath.org/authors/?q=ai:graves.daniel-t
https://zbmath.org/07266037
https://zbmath.org/07266037
https://zbmath.org/journals/?q=se:00002117
https://zbmath.org/?q=in:00445189
https://zbmath.org/?q=an:0865.18011
https://zbmath.org/?q=an:1057.18005
https://zbmath.org/?q=an:0635.18008
https://zbmath.org/?q=an:0755.18005
https://zbmath.org/?q=an:1062.18007
https://zbmath.org/authors/?q=ai%3Anishimura.hirokazu
https://zbmath.org/classification/?q=cc:16T10
https://zbmath.org/classification/?q=cc:18M05
https://zbmath.org/classification/?q=cc:18M85
https://zbmath.org/?q=ut:involutive+non-commutative+sets
https://zbmath.org/?q=ut:bimonoid
https://zbmath.org/?q=ut:bialgebras
https://zbmath.org/?q=ut:PROP
https://zbmath.org/?q=ut:symmetric+monoidal+categories
http://www.tac.mta.ca/tac/volumes/35/42/35-42abs.html
https://zbmath.org/0755.18005
https://zbmath.org/0865.18011
https://zbmath.org/0906.18001
https://zbmath.org/1057.18005
https://zbmath.org/1023.18002
https://www.fiz-karlsruhe.de/
http://www.euro-math-soc.eu/
http://www.haw.uni-heidelberg.de/


This reference list is based on information provided by the publisher or from digital mathematics libraries. Its items are
heuristically matched to zbMATH identifiers and may contain data conversion errors. It attempts to reflect the references
listed in the original paper as accurately as possible without claiming the completeness or perfect precision of the matching.

Edited by FIZ Karlsruhe, the European Mathematical Society and the Heidelberg Academy of Sciences and Humanities
© 2020 FIZ Karlsruhe GmbH Page 2

https://www.fiz-karlsruhe.de/
http://www.euro-math-soc.eu/
http://www.haw.uni-heidelberg.de/

