
MA 501: Introductory Measure Theory (3-1-0:4) 

Measure space and probability space: σ-algebra, events, measures, probability measures, examples, Borel σ-
algebras, outer measure, Lebesgue measure, limit inferior and limit superior of a sequence of events, measurability 
and measurable functions. 
 

Lebesgue integral: inductive definition via simple functions, existence of the integral, properties of the integral, 
expectation as Lebesgue integral, dominated convergence theorem, monotone convergence, Fatou's lemma, 
Lpspaces, integrable real valued random variables, moments, absolute moments, variance. densities: dominated 
measures, Radon-Nikodym theorem, uniqueness of densities, Lebesgue densities, examples. 
 

Products of measurable spaces: Fubini’s theorem, Product of a finite family of σ-algebras. 
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