PRELIMINARY EXAM TOPICS.

Abstract and Lebesgue integration.

(i) The concept of measurability

(ii) Simple functions, elementary properties of measures, regularity prop-
erties of Borel measures, Lusin’s theorem, Egorov’s theorem.

(iii) Riesz representation theorem

Differentiation of measures and integration on product
spaces.

(i) Absolute continuity and the Radon-Nikodym theorem.

(ii) Product measures and Fubini theorem

LP spaces

(i) Holder’s and Youngs inequalities, Relation between L” spaces on finite
and sigma-finite measure spaces.

(ii) Convex functions

Hilbert space theory.

(i) Inner products, linear functionals, orthonormal sets and orthogonal
decomposition. Bessel/Parseval theorem.

(ii) Trigonometric series

Elementary Banach space techniques.

(i) Banach spaces, Baire’s theorem and consequences, bounded linear func-
tionals on LP

(ii) Fourier series

(iii) Hahn Banach theorem



Fourier transforms.

(i) L' theory of Fourier transform. The inversion theorem and Plancherel
theorem

(ii) Convolution

NOTE: Metric space theory, as in Math 4331 (Introduction to Real
Analysis), is assumed knowledge for the preliminary exam.
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