
Contents

Chapter 1. Introduction
1.1. Useful notation

Chapter 2. Mean field game and control problem
2.1. Mean field game and standing assumption
2.2. Mean field control problem
2.3. Connection with the MFG system
2.4. Summary of the main results

13
13
15

10

22533

2

19
21

Chapter 3. Elements of Fourier analysis. 23
3.1. Probabilitymeasures with finitely many non-zero Fourier coefficients.

From probability measures on ON to a probability measure on P(Td) 25
23

3.3. Restriction of a function defined on P(Td) 27

4.1.
4.2.

3.4. Projection of a function defined on P(Td)
3.5 . Mollification
3.6. Weak formulation of semi-concavity

Chapter 4. Generalized solutions to the HJB equation
Interpretation of the spatial derivatives
Definition of a generalized solution

29

22229
32

37
37
38

4.3. The value function as a generalized solution. 40
4.4. Proof of the auxiliary lemmas 44
4.5. Mollification of d-2-Lipschitz continuous and semi-concave generalized

solutions 48
4.6 . Uniqueness of Lipschitz, semi-concave admissible generalized solutions 58

Chapter 5. Application to mean field games 69
5.1. Notion of weak solution 69
5.2. Uniqueness of weak solutions 74
5.3. Auxiliary lemmas. 78
5.4. Classical solutions to the master equation as weak solutions 82

Appendix A. Appendix 85
A.1. Construction of a probability measure on P (Td) satisfying Theorem

3.5 85
A.2. Proof of Theorem 3.10 (Rademacher's theorem on (P(Td) , P) )
A.3. Mollification of McKean -Vlasov equations

100
109

Bibliography 111

iii


	Inhaltsverzeichnis
	[Seite 1]


