1. Name of Course: Topics in Analysis
2. Lecturer: Tamás Tasnádi

3. No. of Credits              and no. of ECTS credits
4. Semester or Time Period of the course: 16. Sept. 2013. - 6. Dec. 2013.

5. Prerequisites: real analysis, complex function theory 

6. Course Level: introductory PhD

7. Brief introduction to the course: Basic concepts of analysis are introduced, with a special attention to functional analysis and measure theory.

8. The goals of the course: The main aim of the course is to introduce the basic concepts and theorems in functional analysis and measure theory, which are needed later as working tools. Some applications in the theory of differential and integral equations are mentioned, and the necessary topological concepts are also covered.

9. The learning outcomes of the course: Students learn some topology and become acquainted with the most important concepts and techniques of functional analysis and measure theory. Some of the techniques are demonstrated on applications.

10. More detailed display of contents:
Week 1.Metric spaces, topological properties, Bolzano-Weierstrass theorem.

Week 2.Normed linear spaces. Banach spaces. A characterization of finite dimensional normed spaces.

Week 3.Arzela-Ascoli theorem. Peano theorem. Banach fixed point theorem. Applications to differential and integral equations.

Week 4.Linear operators. The dual space. Weak topologies. Hilbert spaces.

Week5. Hahn-Banach and Banach-Steinhaus Theorems, open mapping and closed graph theorems

Week 6. The Riesz representation theorem.

Week 7.Orthonormal systems in Hilbert spaces. Fourier series.

Week 8.Distributions, Sobolev spaces.

Week9:  Fourier transforms, applications to differential equations

Week10:  The spectral theorem

Week11: Measures, the Lebesgue measure, Measurable functions, integration

Week12: Abstract measure spaces, Fatou's lemma, dominated convergence theorem

Books: 
1. W.Rudin:Functional Analysis, 1973., 2nd ed. 1991.



2. W. Rudin:Real and complex analysis, 3rd ed 1987.



3. T. Tao: An introduction to measure theory, AMS, 2011

Teaching format: Lectures, occasionally handouts, mandatory homeworks.

11. Assessment:
The final grading is based on the cumulative result of the (compulsory) weekly homeworks (50%) and the results of two indoor written tests (25%-25%). The homework is distributed at the end of each lesson, and has to be submitted at the beginning of the next week's lesson. The indoor tests are 60 minutes long, the first one is in the middle, the second one is at the end of the semester. Active classroom work may also influence the final grading.

12. Office hours: by appointment.

Tamás Tasnádi










September, 2013.
