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System Type Functor FX Run time (m ≥ n) Dedicated Algorithm

Transition
Systems PfX m ⋅ log n = m ⋅ log n Paige, Tarjan 1987

LTS Pf(N × X) m ⋅ log m = m ⋅ log m Dovier, Piazza, Policriti 2004

> m ⋅ log n Valmari 2009

Markov
Chains R

(X) m ⋅ log n = m ⋅ log n Valmari, Franceschinis 2010

Deterministic
Automata

2 × XA (A fixed) n ⋅ log n = n ⋅ log n Hopcroft 1971

2 ×Pf(A × X) ∣A∣ ⋅ n ⋅ log n = ∣A∣ ⋅ n ⋅ log n Gries 1973/Knuutila 2001

Markov Decision
Processes
(Segala Systems)

Pf(A ×DX) mD ⋅ log mPf
< m ⋅ log n Baier, Engelen,

Majster-Cederbaum 2000

= mD ⋅ log mPf Groote, Verduzco, de Vink 2018

Colour
Refinement BX = N

(X) m ⋅ log n = m ⋅ log n Berkholz, Bonsma, Grohe 2017

Weighted
Tree Automata
(Backwards Bisimulation)

M(ΣX) (M non-cancellable) m ⋅ log2 m < m ⋅ n Högberg/Björklund, Maletti, May
2007

M(ΣX) (M cancellable) m ⋅ log m =
Σ fixed

m ⋅ log n Högberg/Björklund, Maletti, May
2007

Let category theory be your guide to

Let category theory be your guide to

Generic
Efficient

Generic
Efficient

algorithm and software design

algorithm and software design
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System Type Functor FX Run time (m ≥ n) Dedicated Algorithm

Transition
Systems PfX m ⋅ log n = m ⋅ log n Paige, Tarjan 1987

LTS Pf(N × X) m ⋅ log m = m ⋅ log m Dovier, Piazza, Policriti 2004

> m ⋅ log n Valmari 2009

Markov
Chains R

(X) m ⋅ log n = m ⋅ log n Valmari, Franceschinis 2010

Deterministic
Automata

2 × XA (A fixed) n ⋅ log n = n ⋅ log n Hopcroft 1971

2 ×Pf(A × X) ∣A∣ ⋅ n ⋅ log n = ∣A∣ ⋅ n ⋅ log n Gries 1973/Knuutila 2001

Markov Decision
Processes
(Segala Systems)

Pf(A ×DX) mD ⋅ log mPf
< m ⋅ log n Baier, Engelen,

Majster-Cederbaum 2000

= mD ⋅ log mPf Groote, Verduzco, de Vink 2018

Colour
Refinement BX = N

(X) m ⋅ log n = m ⋅ log n Berkholz, Bonsma, Grohe 2017

Weighted
Tree Automata
(Backwards Bisimulation)

M(ΣX) (M non-cancellable) m ⋅ log2 m < m ⋅ n Högberg/Björklund, Maletti, May
2007

M(ΣX) (M cancellable) m ⋅ log m =
Σ fixed

m ⋅ log n Högberg/Björklund, Maletti, May
2007

Let category theory be your guide to

Let category theory be your guide to

Generic
Efficient

Generic
Efficient

algorithm and software design

algorithm and software design
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