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OBJECTIVES: Game Theory studies strategic interactions between two

or more decision makers, that is, and situations in which two or more rational individuals
take decisions to optimize their goals.

Therefore 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

PROGRAM:

1) Classification of games (cooperative-non-cooperative-static-dynamic); from the
finite games to the infinite games

2)  Nash equilibrium concept, Pareto Efficiency, etc.

3) Games in strategic form, in extended form, to complete information, a perfect
information.

4)  Game theory and Mathematical Analysis: concepts of "good position”

5) in Scalar and Game Theory optimization, approximated solutions and various
types of convergence.

6) Game theory and Economics: oligopoly problems, from the static case
(Cournot, Bertrand) to the dynamic case (Stackelberg)

7) Problem of the ration of Nash equilibria: dominance, stability, perfection in sub-
games, iterate elimination of strategies tightly dominated

8) Games with potential (exact, ordinal, generalized)

9) Congestion games and applications

10) Evolutionarily stable equilibria

11) From vector optimization to multicriteria games

12) Cooperative games and various types of solutions (nucleus, nucleolus, Shapley
value, Alexia value, tau-value and comparisons).

13) Partially cooperative games and applications to environmental issues.

14) Applications of Game Theory to problems in Health Care


mailto:lucia.pusillo@unige.it
http://tdg.dima.unige.it/

REFERENCES

Beer, C. "On Convergence of Closed Sets in a Metric Space and Distance
Functions ", Bull.Austral, Math.Soc., 31, 421-431, 1985.

Ehrgott M., "Multicriteria Optimization" second edition, Springer-Berlin

2

Heidelberg, 2005,

Binmore K. "Fun and games: a text on Game theory", Lexington (Mass),
D.C.Health 1993.

Branzei-Dimitrov-Tijs "Models in cooperative game theory", Springer, 2008
Costa G .-. Mori P. "Introduction to the Theory of Games" ed.ll Mulino 1994
Dontchev A.,. Zolezzi T., "Well-posed Optimization Problems". Lecture
Notes in Mathematics, 1543 Springer, Berlin, 1993.

Fudenberg D., Tirole J., "Game Theory", The MIT Press, Massachusetts
Institute of Technology, Cambridge, Massachusetts, 1991.

Gonzlez-Daz J., Garca-Jurado |. and Fiestras-Janeiro M.G. "An
introductory

course on mathematical game theory. "Graduate Studies in Mathematics
115. American Mathematical Society and Real Sociedad Mathematics
Espa ~ nola. 2010.

Klein E., Thompson A., "Theory of Correspondences”, Wiley-Interscience
Publication-John Wiley et Sons Inc., 1984.

Kuratowski, C., "Topologie", Monogra and Mtematyczne, Polska Akad,
Nauk

Tom 20, Warszawa, 1, 1952.

Mallozzi, L., Pusillo, L., & Tijs, S. (2008). Approximate equilibria for
Bayesian games. Journal of Mathematical Analysis and Applications,
343(2), 1098-1102.

Patrone F. "Interactional rational decisers" University Press, Pisa, 2007.
Peters H., "Game Theory- A Multileveled Approach". Springer, 2008.
Rockafellar R.T., "Convex Analysis", Princeton University Press,
Princeton,

NJ, 1970.

3

Sawaragi, Y., Nakayama, H., and Tanino, T., "Theory of Multiobjective
Optimization. "Academic Press, Orlando, FL, 1985,

Tijs S. "Introduction to Game Theory" Hindustan Book Agency, 2003.



