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Abstract

Requirements and grading1

Course topics

.1 Complex numbers: Cartesian coordinates, polar coordinates. Functions of
a complex variable. Basic properties of analytic functions, the exponen-
tial function, trigonometric functions. Definition of contour integral. The
Cauchy Integral Formula. Residues and poles. Evaluation of impoper real
integrals with the use of residues.

.2 Inner product functional spaces. Orthogonal and orthonormal systems.
Generalized Fourier series. Theorem on orthogonal projection. Bessel’s
inequality and Parseval’s equality.

.3 Trigonometric Fourier series. Complex form of Fourier series. Fourier se-
ries expansion defined over various intervals. Pointwise and unfiorm con-
vergence of Fourier series. Completness of trigonometric system and Par-
seval’s equality. Dffierentiation and integration of Fourier series.

.4 The Fourier integral as a limit of Fourier series. The Fourier transform:
definition and basic properties. The inverse Fourier transform. The con-
volution theorem, Parseval’s theorem for the Fourier transform. A relation
between Fourier and Laplace transforms. Application of Fourier transform
to partial dffierential equations and image processing.
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.5 Distributions (generalized functions). The Heaviside step function, the im-
pulse delta-function. Derivative of distribution. Convergence of sequences
in the space of distributions. The Fourier transform of distributions.


