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Lecture 10 May 28, 2026

Solved exercises must be marked and solutions (as a single PDF file) uploaded in OLAT. Solutions for bonus
exercises must be submitted separately. The (strict) deadline is 7 am on May 28.

Exercises
(3) 1. Consider the boolean function f(z,y,2) = (((z @ y) = 2) = y) — x. Here © — v stands for u + v.
(a) Compute the algebraic normal form of f.
(b) Is f monotone? Is f self-dual?
(c) Determine all minimal adequate subsets of {®, f,+, f }.

(2) 2. Consider the LTL formula ¢ = —-pU (FgV G—p — q U —p).
(a) Draw the parse tree of ¢ and list all its subformulas.
(b) Construct a model M; with two states such that My, s E ¢ for both states s of M.
(¢) Construct a model My with two states such that Ma, s E ¢ for no state s of Ms.
(d) Construct a model M3 with two states such that Ms, s F ¢ for exactly one state s of Ms.

(2) 3. Prove the following equivalences.
(a) U = Wi AFY
(b) pWe = ¢R(pV1))

(3) 4. Consider the model M:
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(a) Use the CTL model checking algorithm to determine in which states of M the CTL formula ¢ =
A[EX—p V AF g U EG p] holds.

(b) Determine in which states of M the LTL formulas 11 = p — X ¢, ¥2 = F(p A ¢) and 3 = p U ¢ hold.
(¢) Find a CTL formula x that is satisfied only in states 2 and 4 of M.
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Bonus Exercise

(5) 5. Download the Haskell file for this exercise and complete the function check that implements the CTL
model checking algorithm.


https://lms.uibk.ac.at/auth/RepositoryEntry/6008537210/CourseNode/113169626718580
http://cl-informatik.uibk.ac.at/teaching/ss26/lics/data/ctl.hs

