
Modal Logic
Exam questions for MGS 2005

If you want to do an exam question for the Modal Logic course, please do
one of the following questions. (If you want to do all three, I am happy to check
them.)

Question 1: Proofs in K Prove the following theorems in K:

1. �φ ∧ �ψ → �(φ ∧ ψ)
2. �(φ→ ψ) → (�φ→ �ψ)
3. �(φ ∧ ψ) → �φ

4. ¬�⊥
Please note that the deduction theorem:

Γ, φ � ψ ⇒ Γ � φ→ ψ

does not hold for K. However, it holds so long as the necessitation rule
(‘from φ derive �φ’) is not applied to any of the assumptions or to formulas
dependent on undischarged assumptions.

Question 2: Correspondence and completeness Building on the complete-
ness proof for K given in the lecture, prove that K + �� is complete
for the class of models where R is serial (every world has a successor:
∀x∃yR(x, y)).

Question 3: Bisimulation Work out the complexity of the algorithm as pre-
sented in the lecture and suggest any improvements to it. Write a version
of Tarjan’s algorithm which does not ignore propositional variables.

Slides of the course I gave in 2003 are on
http://www.cs.nott.ac.uk/∼nza/modal.html.
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