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Summary of the presentation

• Exact completion of a category with finite limits

• Exact completion from equivalence spans

• Exact completion from groupoids

• Exact completion from weak 2-groupoids
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The exact completion of A
Recall that a category is exact when it has finite limits and
stable effective coequalizers of equivalence relations.

The exact completion Aex is obtained by quotienting homsets
between equivalence spans:
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Groupoids in A
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Notation: Grpd(A) is the
category of groupoids
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Groupoids are equivalence spans

There is an obvious forgetful functor
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If A is an arithmetic universe, QU′ is a homotopical quotient.

The quotient is determined by the groupoid  on 2× 2
d1 //

d2
//2.
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QU′: FreeGrpd(A) −→ Aex is a homotopical quotient

• QU: Grpd(A) //Aex is essentially surjective.

Given an equivalence span A1 ×A0 A1
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take the free groupoid on the graph A1
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//A0 .

• QU′: FreeGrpd(A) //Aex is full.



QU′: FreeGrpd(A) −→ Aex is a homotopical quotient
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2-groupoids in A

2-groupoid in A: G =
�
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d12
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is a 2-category object
in A such that

every 1-arrow is (part of) an equivalence
every 2-arrow is iso.

Homomorphisms of 2-groupoids are weak 2-functors.
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When A is a locos

QV: 2-Grpd(A) //Aex is essentially surjective.

Given an equivalence span A1 ×A0 A1
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and turn it into a 2-groupoid D(A1
d1 //

d2
//A0 )

by making every 2-diagram commute.
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