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This paper presents a new type of factorisation system for Ord-categories differing substantially from the
lax orthogonal factorisation systems studied in [M. Manuel Clementino and I. López Franco, Theory Appl.
Categ. 35, 1379–1423 (2020; Zbl 1446.18015); I. López Franco, Appl. Categ. Struct. 27, No. 5, 463–492
(2019; Zbl 1428.18010)], where Ord is the category of partially ordered sets and monotone maps.
A synopsis of the paper goes as follows.
• §1 introduces a new notion of orthogonality.
• §2 studies lax factorisation systems for lax arrow categories that are functorial.
• §3 investigates the conditions under which a lax functorial factorisation system is of an underlying
lax weak factorisation sytem, describing the latter.

• §4 presents a class of functorial factorisation systems abiding by the condition above and being
equipped with a richer structure close to the one of a monad. The construction parallels in the
lax context that of algebraic weak factorisation systems [M. Grandis and W. Tholen, Arch. Math.,
Brno 42, No. 4, 397–408 (2006; Zbl 1164.18300); R. Garner, Appl. Categ. Struct. 20, No. 2, 103–141
(2012; Zbl 1256.55005); J. Bourke and R. Garner, J. Pure Appl. Algebra 220, No. 1, 108–147 (2016;
Zbl 1327.18004)].

• The second part, dedicated to the study of lax and oplax factorisation systems for categories of
parial maps, begins with §5 recalling some useful definitions, notations and properties of categories
of partial maps, some of which can be found in [M. P. Fiore, Axiomatic domain theory in categories
of partial maps. Cambridge: Cambridge Univ. Press (1996; Zbl 0979.68549); E. Robinson and G.
Rosolini, Inf. Comput. 79, No. 2, 95–130 (1988; Zbl 0656.18001)].

• §6 provides a general construction of a lax functorial weak factorisation system for any category of
partial maps equipped with the general paritial order ≤.

• §7 exhibits the close link between factorisation systems on a category C and oplax factorisation
systems on P(C).

• §8 discusses a process of obtaining lax and oplax weak factorisation systems for pointed categories
of partial maps.
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