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Education Objectives:

Game Theory studies strategic interactions between two or more decision makers,
and situations in which two or more rational individuals take decisions to optimize
their goals. One of the purposes of this course is to give students the mathematical
knowledge to deal with a problem of Strategic Interaction.

This theory, using mathematical techniques, has applications in the economic field,
political, military, biological, engineering, industrial and medical; for these reasons a
deepening of this subject constitutes a stimulus to carry out a multidisciplinary work
and start a fruitful dialogue between mathematics and other sciences, providing
elements to understand the complex dynamics present in these phenomena.

Course Program & Elements:

e Classification of games:cooperative-non-cooperative (static-dynamic); from the
finite case to the infinite one.

e Nash equilibrium concept for non-cooperative games.

e Games in strategic form, in extended form, of complete information, of perfect
information
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The rationality of Nash equilibria: dominance, stability, perfection in sub-games,
iterate elimination of dominated strategies.

Exact potential games and congestion games with and applications .
Some ideas about vector games or multicriteria games

e Cooperative games and various types of solutions (nucleus, Shapley value, Banzaf
value, tau-value and comparisons).

e Partially cooperative games and applications to environmental issues.

e Applications of Game Theory to problems in Health Care.

Teaching Approach:

Frontal Lecturing on Game Theory. Individual and Team Work Exercises in
addressing problems such as:

o Non cooperative games:
e Strategic games and extended-form games
e Incomplete-information games
e Nash equilibrium and mixed strategies
e Potential games and telecommunication models
o Cooperative TU-games
e Introduction to Cooperative Games
e Solutions for cooperative games: Core, Shapley value, Banzhaf, value,
tau value etc

Demonstration of multicriteria (or vector) games (cooperative and non cooperative
cases).

Applications on:

o Partial cooperative games and applications to environment models
o Medicine problems via Game Theory and generalizations to strategic
engineering problems.

Assessment: Evaluation during Game Theory Exercises
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Time Zone: Genoa, Italy (CET), GMT+1

Prerequisites:

The Course does not require specific prerequisites, being accessible to University
students and including all the elements and references necessary for the
Candidates; therefore basics know-how in engineering, mathematics, statistics and
computer use could be useful to improve the Candidate learning curve and
performance.
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