Piotr Kulicki

Logic of actions and norms

In the two part lecture I will present the fundamentals of formal action theory and elements of
deontic logic that can be built as extensions of that theory. I will give an account of the main
modeling principles formulating the folklore of the discipline and recall some well known results. |
will also point out some works I was personally involved in over the last 15 years.

Part | Deontic logic of single-step actions

I will start this part with some philosophical remarks on actions, including various attempts to
define what an action is and principles that underlie formalization of actions. Actions themselves, as
well as their descriptions, consist of some simple (atomic) elements. | will present how complex
actions can be described using Boolean algebra. Then | will introduce deontic operators of
prohibition, permission and obligation. | will show how the deontic characteristics of complex
actions defined in terms of deontic operators rely on the deontic characteristics of elements of those
complex actions. The study of relations between the deontic operators will follow. Finally, I will
show some examples of applications of logics built in that way.

Part Il Sequentially composed actions and norms defined on them

Actions usually form sequences. Formalization of sequentially composed actions enriches deontic
action logic with new insights and problems. | will present an algebraic account of sequentially
composed actions taking into account successful and unsuccessful realizations of actions. Then, |
will show how the deontic properties of single steps may be extended to the properties of sequences
of actions. Sometimes, however, the deontic properties of sequences reflect the whole sequence and
its final result rather than their single step elements. As an example of a formal account of such
phenomena | will introduce a goal oriented notion of obligation.
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