
FACULTY OF
MATHEMATICS

Game Theory

Syllabus

Course code: 6378
Number of ECTS credits: 3
Semester: 1st (September-January)
Recommended components: Some standard knowledge of Calculus and Algebra

and a small amount of elementary Probability The-
ory is required.

Language of instruction: Spanish (students are allowed to ask questions and
write homeworks and exams in English)

Course description

Game Theory studies some situations in which there are conflicts of interest between different
people or teams.

Game Theory is, after all, a mathematical description of certain sociological phenomena. In
choosing the material to be presented in this course, the main motivation has been the presentation
of game-theoretic ideas to the graduate students. In order that the course can be followed by as
wide a range of students as possible, a “low-profile” syllabus has been devised, requiring only some
standard background in Calculus, Algebra and Probability.

Learning outcomes and competences

After completion of this course you will:

1. understand the notion of game and related basic notions.

2. know how to model some social phenomena using game theory.

3. understand the notion of mixed strategy and saddle point.

4. be able to solve some simple examples of two-person zero-sum games.

5. know the basic properties of finite games, together with the Fundamental Theorem of finite
games.

6. study some methods to solve games.

7. get some elementary knowledge of the set of solutions of a game.
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Course contents

I. Preliminary notions from Game Theory

Basic notions. Games in Normal Form. Games in Extensive Form.

II. Two-Person Games

Two-person zero-sum games. Games with an equilibrium point. Optimal strategies.

III. Mixed extension of a game

Mixed extension of a rectangular game. Mixed extension of a finite game.

IV. Fundamental theorem of finite games

Convexity. Fixed point theorem. Fundamental theorem of finite games. Properties of the set
of solutions.

V. Methods to solve games

Some cases of easy solution. Domination in finite games. Transformation in rectangular
games.

VI. Set of solutions

Extreme points of the set of solutions. Solution of a finite rectangular game.
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