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Overview: variants of weighted limits in 2-categories
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more
inclusive

(2-representations) (birepresentations)

weaker universal property

rather than bicategories!!
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The literature is rather silent about strict bilimits, while they are the most general.

Question: are they “unnecessary”, or do they have proper 
examples?

The literature



Main observation
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1.  2-representations vs birepresentations



2.  Definitions of strict/pseudo/lax/oplax (bi)limit
Let A and K be 2-categories, and let W: A → Cat and d: A → K be 2-functors.

Definition (in words). Let foo = strict, pseudo, lax or oplax. 

• A W-weighted foo limit of d is a 2-representation for the Cat-valued 
contravariant 2-functor on K of W-weighted foo cones on d.

• A W-weighted foo bilimit of d is a birepresentation for the Cat-valued 
contravariant 2-functor on K of W-weighted foo cones on d.

More precisely (strict bilimit):



3.  Strict (bi)limits subsume pseudo, lax and oplax (bi)limits

“Two-dimensional monad theory” “Flexible limits for 2-categories”

What follows: deduce from this that strict bilimits subsume pseudo, lax and 

oplax bilimits.





Corollary (abridged). There is an isomorphism of categories



Corollary (abridged). There is an isomorphism of categories

Remark. We can substitute ‘p’ with ‘s’ and ‘eqv’ with ‘iso’ above, and obtain 
that that strict limits subsume pseudo, lax and oplax limits.

Remark. Pseudo(bi)limits subsume lax and oplax (bi)limits, by an analogous 

mechanism (details in the post).



4.  A class of strict (bi)limits ‘weakly admitting’ another



5.  (Pseudo)bilimits don’t weakly admit strict bilimits





6.  There is a biequaliser that cannot be given by an 
equaliser.

We will now prove the ‘main observation’:











cones on ud’ in Kcones on d’ in K’



(there is in fact an isomorphism of categories)











• John Bourke told me at CT2024 that Bourke, Lack and Vokřínek (2023), 
“Adjoint functor theorems for homotopically enriched categories” 
considers ‘E-weak coequalisers’ for E the class of surjective equivalences in 
Cat: they are coequalisers whose universal property is given in terms of 
surjective equivalences of categories, hence should be proper examples of 
strict bi(co)limits.



Thank you!

The underlying materials and references are available in the post
“Strict bilimit and its proper examples” on sorilee.github.io

https://sorilee.github.io/
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