
Is labeled-strong bisimulation decidable?

Process types

Definition: The set T of process types is inductively defined by the following grammar.

α, β ::=
∑
i∈I

li(α̃i).αi |
∑
i∈I

υ.αi | (α ‖ β) | t | µt.α

Bisimilarity on process types

Definition:

1. A symmetric binary relation R⊆ T × T is a label-strong bisimulation, if, whenever α R β:

(a) α
l(α̃)−−→ α′ implies ∃β′, β̃ (β

l(β̃)−−→ β′ and α′α̃ R β′β̃)
(b) α

υ−→ α′ implies ∃β′ (β =⇒ β′ and α′ R β′).

2. Two types α and β are label-strong bisimilar, and we write α≈β, if there is a label-strong bisimulation
R such that α R β.

Theorem:

1. label-strong bisimilarity is an equivalence relation and the largest bisimulation.

2. label-strong bisimilarity is completely axiomatizable, for image-finite process types.

Given P and Q, is the problem ‘P ≈ Q ?’ decidable?



State-of-the-art

1. Strong bisimilarity is decidable in BPP, a language that includes ours. The decision proce-
dure is co-NP-hard.

BPP is equivalent to the communication-free nets, a subset of Petri-nets where every
transition has exactly one input-place with arc-weigh one.

In full Petri-nets strong bisimilarity is undecidable. Families of infinite state systems for
which bisimilarity is known to be decidable are finitely branching.

2. The problem of whether two BPP processes are weak bisimilar is not known to be
decidable (although it is semi-decidable).

Weak bisimilarity is generally not finitely approximable, neither is the weak finiteness problem.

If such procedures exist, they are NP-hard (the lower bound is, in the polynomial hierarchy, ΠP
2 ).

3. Recently, Stirling proved decidability for a subset of processes for which inequivalence need not to
be finitely approximable.
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