
Model Checking Homework 8
Deadline: June 1, 2023, 4:00pm
Send solution to: modelchecking@iaik.tugraz.at

LTL Model Checking using Automata
Consider the following LTL properties  𝝋𝟏 and 𝝋𝟐and the Kripke structure 𝑴

𝝋𝟏 = 𝑭(𝒙 = 𝟏 ∧ 𝒚 = 𝟑)

𝝋𝟐 = 𝑭(𝒚 = 𝟐 ∧ 𝑿 𝒙 = 𝟐)

Task a. [5 Points] Check whether it holds that 𝑴 ⊨  𝝋𝟏.
Task b. [5 Points] Check whether it holds that 𝑴 ⊨  𝝋𝟐.

Use the following algorithm that we discussed in the lecture. You also find the algorithm on page 98
(chapter 7) of the Model Checking book. Give (a few) details of your computation.

1. Construct ¬𝜑2. Construct a Büchi automaton* 𝒮¬𝜑3. Translate M to an automaton 𝓐.4. Construct the automaton 𝓑 with 𝓛(𝓑) = 𝓛(𝓐) ∩ 𝓛(𝒮¬𝜑)
5. If 𝓛(𝓑) = ∅ ⇒ 𝓐 satisfies 𝜑6. Otherwise, a word 𝑣∙𝑤𝜔 ∈ 𝓛(𝓑) is a counterexample

*You can skip step 2 and use the Büchi automata given below for ¬𝝋𝟏 and ¬𝝋𝟐.

Automaton for ¬𝝋𝟏: Automaton for ¬𝝋𝟐:
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