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Course Description

The course provides an overview of current applications of formal methods
to modern Al systems, including the verification, certification, and
monitoring of agent-based systems and solutions. The course is structured
in four parts. The first part focuses on basic modal logic, its syntax and
semantics based on Kripke frames and models, as well as the model theory
of modal logic, including the notions of satisfaction and validity. The second
part gives students the foundations for the specification of strategic
behaviors of agents in multi-agent systems (MAS), including the formalism
of Concurrent Game Structures as a mathematical representation of MAS. In
the third part, students consider the role played by formal methods in
modern Al systems, specifically reinforcement learning (RL). In the fourth
part, the course introduces the language of Alternating-time Temporal Logic
(ATL), an extension of the temporal logics CTL and LTL, which allows
students to express game-theoretical notions such as the existence of a
winning strategy for a group of agents.
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