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Aim: To use the Formal Theory of Monads to shed some more light on
iterated distributive laws and thereby the Eckmann–Hilton argument

Monads

Formal Theory of Monads distributive laws and iterated

2 Formal Theory of Iterated Distributive Laws

3 2-dimensional generalisation

4 Higher-order Eckmann–Hilton
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1. Background: distributive laws

Definition. (Beck)

Given monads S ,T on a category C

a distributive law of S over T is
a natural transformation

ST
λ

TS + axioms

Theorem. (Beck)

1. TS becomes a monad on C .

2. T lifts to a monad T ′ on S-Alg.

3. T ′-Alg ∼= TS-Alg.
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Consider 2-monads S ,T on a 2-category K

with a strict DL ST
λ

TS

Then we have a 2-monad structure on TS and
a lift T ′ to S-Alg, with

T ′-Alg ≃ TS-Alg
strict T -alg,
strict S-alg,
strict interchange

Theorem 3

• We have a lift of T to a 2-monad
T+ on S-wAlgs , and

• T+-wAlg ≃ TS-ssAlg ⊂ TS-wAlg

We can also iterate.
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4. Higher-order Eckmann–Hilton

Future work

• wAlg : Mnd(2-Cat) 2-Cat
as a lax algebra structure.

• An abstract account of Leinster’s
distributive law for n-categories.

• Totalities

• Weak interchange: permutohedra

• Yet higher order and dimensions:
syllepses

Thank you!
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