
Real Analysis Qualifying Exam
Syllabus and Suggested Reading

1. Basic Real Analysis

(a) Elementary Set Theory

(b) Fundamental properties of numerical sequences, e.g. the Cauchy criterion

(c) Compactness

(d) lim sup and lim inf

(e) Infinite series

(f) Continuity

(g) Differentiation

(h) Riemann and Riemann-Stieltjes integral

(i) Sequences and series of functions, e.g. uniform convergence

2. Lebesgue Measure

(a) Outer measure

(b) Measurability

(c) Non-measurable sets

(d) Measurable functions

(e) Convergence theorems

(f) Sets of measure 0

3. Lebesgue Integral

(a) Comparison of Riemann and Lebesgue integrals

(b) Convergence theorems and modes of convergence

4. Lebesgue Theory of Differentiation and Integration

5. Classical Banach Spaces, e.g. c0, `
p, Lp, C[0, 1]

6. Abstract Measure Theory

(a) Measure spaces

(b) Signed measures

(c) Product measures and Fubini’s theorem

(d) Absolute continuity and Radon-Nikodym theorem

(e) Outer measures and extension theorems
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Suggested Reading

Basic Real Analysis

• Rudin: Principles of Mathematical Analysis

Measure and Integration Theory

• Royden: Real Analysis

• Cohn: Measure Theory

• Halmos: Measure Theory

• Hewitt and Stromberg: Real and Abstract Analysis
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