
Fourier analysis, period 1, Fall 2024
Presentation topics

The presentations are due on 24.10.2024. Please choose one of the topics
below or agree with the instructor on another topic of interest, and prepare
either an oral (around 30 min) or written (min 4 pages) presentation on it.

1. Periodic distributions [7, Section 2.4]

2. Gibbs phenomenon for Fourier series [3]

3. Fundamental solutions of classical PDE (Laplace, heat, wave equations)

4. Fundamental solutions of constant coefficient PDE (Malgrange-Ehrenpreis
theorem) [6, chapter 8]

5. Distributions supported at a point [6, chapter 6]

6. Fourier transform of compactly supported distributions (Paley-Wiener
and Paley-Wiener-Schwartz theorems) [6, chapter 7]

7. Fourier transform of positive measures (Bochner and Bochner-Schwartz
theorems) [5, section IX.2]

8. Sobolev spaces Hs(Rn), Sobolev embeddings [8, chapter 8]

9. Restriction to submanifolds [5, section IX.9]

10. Elliptic regularity for constant coefficient PDE [8, chapter 8]

11. Central limit theorem in probability theory [4, section 7.6]

12. Spectral theorem for self-adjoint operators [9, section 8.1]

13. Prime number theorem [6, chapter 9]

14. Uncertainty principles [2]

15. Fourier methods in quantum mechanics

16. Littlewood-Paley theory (Lp spaces via Fourier transform)

17. Besov spaces Bs
pq and Triebel spaces F s

pq

18. Method of stationary phase [1, section 4.5.3]

19. Microlocal analysis of singularities (wave front sets) [8, chapter 8]

20. Pseudodifferential operators [8, chapter 8]
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