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Definition (Leinster, 2008)

When Zx is invertible, we call 3., ., Zy H(x,x") =: Mag(X) the magnitude of X.
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The classifying space of a category
Cat —— [A°P,Set] —— Top
X —— Nerve(X) —— BX
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Combine these facts:

Fact 1 B(—) is a 2-functor. Thus, any
adjunction X 2 Y induces a homotopy
equivalence BX ~ BY.

Fact 2 Homotopy equivalent spaces have
isomorphic homology groups.

Crucial Fact Under finiteness conditions,
X(He(BX)) = Mag(X).

Another Fact He(BX) =~ H.(C,) where C, = Q-

{x0 2 x1 - 15 x| £ # 1d for all i}.
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Magnitude makes sense for enriched categories, too! E.g. for a linear category X, write
Zx(x,y) = dim(X(x, y))

and when Zx is invertible, say the magnitude of X is 3 | Z Hx, y).

But what's the enriched analogue of the topological story? Of H,(BX)?

Leinster & Shulman (2021) defines magnitude homology for categories with a
semi-cartesian enrichment—but Mody is not semi-cartesian. ..

What is the appropriate notion of nerve or classifying space for linear categories?
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