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Comonads
MA MMA ~— MA A+— MA

Data structure Expanding operation Extracting operation

Together with coherence axioms
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Slogan:

Monads = Languages

Monads + Comonads = Transducers
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Recognlsable by flnlte algebras ,

M BOJanczyk 2015
Recognisable languages over monads.
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Monads + Comonads = Transducers
This talk.



Monad and comonad
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Monad and comonad
MA = A+

I MMA — MA Flatten 11,2,31, [4,51, [6, 711 = [1,2,3,4,5,7] |}
A — MA Singleton 7 [7] i
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Monad and comonad
MA = A+

I MMA — MA Flatten 11,2,31, [4,51, [6, 711 = [1,2,3,4,5,7] |}
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Monad and comonad
MA = A+

I MMA — MA Flatten 11,2,3], [4,51, [6,71] = [1,2.3.4,5,7] |
A > MA Singleton 7 [7] j
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Monad and comonad
MA = A+

I MMA — MA Flatten [[1,2.31, [4.5], [6.71] = [12.3.45.7]

MA - MMA ~ Prefixes  [1234] = [[11.11.2].[1.2.3].[1.23.4]]]
| MA — A Last element F
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Monads, comonads, and transducers

Given a regular language:
L: MY — {Yes,No}
We define the following transduction:

comonad ML

MM 2.

M2 M{Yes,No}

la,b,a,a] W——>» [lal, |a,b], |la, b,al, |a,b,a,all] F—» |[Yes, Yes,No, Yes]
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Monads, comonads, and transducers

Given a regular language:
L: M2 -1

We define the following transduction:

comonad ML

MM 2. M1

M2

This gives us a class of M-transductions.
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Theorem

M-transductions are closed under compositions.

ME — MT

t  Generalized |

Verified in Cog -

This needs some axioms about the monad-comonad interactions.

Thank you!



