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ACCADEMIC YEAR: 2017-18

COURSE: Mathematical Analysis 3
TYPE OF EDUCATIONAL ACTIVITY: (Basic, Characterizing, Affine, Free choice, Other) Affine
TEACHER: Sandra Saliani

e-mail: sandra.saliani@unibas.it web site: http://www2.unibas.it/saliani
phone: 0971205867 mobile (optional): 3393615658
Language: Italian

ECTS: (lessons and n. of hours: (lessons and Campus: Potenza Semester: Secondo
tutorials/practice) 6 tutorials/practice) 48 Dept./School: DiMIE
Program: Magistrale in

EDUCATIONAL GOALS AND EXPECTED LEARNING OUTCOMES:

The aim of the course is to: give an introduction to several topics of mathematical analysis such as
Fourier analysis, Harmonic analysis, and Wavelet theory; provide the student the ability to apply the
results to physical and mathematical problems (with particular reference to the theory of Wavelet);
stimulate the students' abstract ability for the understanding of complex theorems of analysis.

PRE-REQUIREMENTS:

Requires knowledge of the topics covered in the analysis courses of the Bachelor's Degree.

SYLLABUS:

1 -[6 hours] Fourier series on the Taurus. Fourier coefficients for summable functions and their
properties. Summability kernels. Pointwise convergence of Cesaro means. Fejér's theorem. Order of
magnitude of the Fourier coefficients. Uniqueness of the Fourier coefficients. Riemann-Lebesgue
Lemma. Fourier series for a square integrable functions. Absolutely convergent Fourier series.

2 -[6 hours] Application of Fourier Analysis to partial differential equations (wave equation).

3 - [8 hours] Convolution. Young's Inequality. Fourier transform for summable functions. Summability
kernels. Fejér's kernel in R.Uniqueness of the Fourier transform. Inversion formula in LA1(R). Poisson
summation formula.

4 -[8 hours] Fourier transform in LA2(R). Plancherel Theorem. Inversion formula. Parseval formula.

5 -[12 hours] Introduction to wavelet theory. Orthonormal systems of integer translates. The
Multiresolution Analysis (MRA). Properties of the scaling function and wavelet associated with a MRA.
Examples of MRA: Haar, Shannon, linear spline. Wavelet not arising from MRA. The wavelet algorithm.
The discrete wavelet transform. Compactly supported wavelets: Daubechies wavelet. The cascade
algorithm.

6 -[8 hours] Applications of wavelet theory to signal analysis.
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TEACHING METHODS:
Theoretical lectures.

EVALUATION METHODS:
Oral examination.

TEXTBOOKS AND ON-LINE EDUCATIONAL MATERIAL:

Y. Katznelson, An introduction to harmonic analysis, Cambridge mathematical library, third edition,
2004.

- Elias M. Stein and Rami Shakarchi: Fourier Analysis, Princeton University Press 2003
« Lecture notes provided by the teacher.

INTERACTION WITH STUDENTS:

The teacher provides students of educational materials on the course website.
Office hours: Tuesday 15:00-19:00, Wednesday 10:30-11:30 and Thursday 10:30-12:30.
In addition to weekly reception, the instructor is available at all times for a contact with the students, through her e-mail.

EXAMINATION SESSIONS (FORECAST)*

20/02/2019
08/05/2019
19/06/2019
17/07/2019
18/09/2019
9/10/2019

11/12/2019

SEMINARS BY EXTERNAL EXPERTS YES[] NO[C]

FURTHER INFORMATION:

1 Subject to possible changes: check the web site of the Teacher or the Department/School for updates.
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