
Pencil and Paper Exercises Week 3

1. Find the largest bisimulation on the following model, and also give the corresponding
partition:
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2. Give the bisimulation minimal version of the model from the previous exercise, and
show the stages in which this bisimulation minimal model gets computed by the
partition refinement algorithm.

3. Find the largest bisimulation on the following model, and also give the corresponding
partition:
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4. Give the bisimulation minimal version of the model from the previous exercise, and
show the stages in which this bisimulation minimal model gets computed by the
partition refinement algorithm.

5. The generated submodel of a Kripke model M, s (where s is a designated state,
called the root) is the model M′, s that results from restricting the state set of M
to

{t | (s, t) ∈ (
⋃
b∈B

Rb)
∗},

where {Rb | b ∈ B} are the accessibility relations of M.

Show that M, s ! M′, s.

(Recall from the lectures that ! denotes modal equivalence.)

Note: in epistemic models M with a set of actual worlds S we compute the generated
submodel by means of:

{t | ∃s ∈ S : (s, t) ∈ (
⋃
b∈B

Rb)
∗},

where {Rb | b ∈ B} are the accessibility relations of M. (This applies to the
epistemic models from our implementation.)

6. Prove that if Z and Z ′ are bisimulations on a model M, then Z ∪ Z ′ is also a
bisimulation on M.

7. Prove that every bisimulation Z on a model is contained in a largest bisimulation.

8. Does it hold that if Z and Z ′ are bisimulations on a model M, then Z ∩ Z ′ is a
bisimulation on M? Give a proof or a counterexample.


