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Formal methods refer to a body of mathematical techniques used
for

guaranteeing correctness of computer systems. This course
introduces

the mathematical foundation of formal methods. Our technical
focus

will be on automata theory, especially on automata that classify
infinite words.
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(1) In-depth understanding of basic automata theory

(2) Understanding of use of automata theory for formal methods
purposes like verification and synthesis

(3) Hands-on knowledge on implementation of automata-based
algorithms
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(Z%:tH Lecture plan)

Lecturer: Ichiro Hasuo

Schedule: Thursday, 2nd slot

Contents:

(1-3) Automata on finite words, from an algorithmic point of
view

(4-6) Automata on infinite words

(7) Linear temporal logic (LTL) as a specification language

(8) LTL model checking via translation to automata

(9-10) Parity games and their decision procedure

(11-12) Model checking and synthesis by parity games

(13-15) Probabilistic systems and probabilistic LTL model
checking
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Prerequisites:

Familiarity with the following topics is desirable (but not
mandatory): propositional logic, computational complexity,
formal

language theory



