
Course Name: MEASURE THEORY                                                    Course Code: MAT 507 

Credit: 4 
SYLLABUS 

Sets and Lebesgue measure: 

Countable sets, uncountable sets, relation between the cardinality of a nonempty set and the 

cardinality of its power set, ring of set, Boolean ring, 𝜎-ring, Boolean algebra and σ-algebra of 

sets, Set function. Outer measure, Measurable sets, Non measurable sets and Lebesgue measure, 

Example of non-measurable sets. 

 

Measurable functions and Convergence theorem: 

Measurable functions, Simple function, Step function, The Lebesgue integral of a bounded 

function over a set of finite measure, The integral of nonnegative measurable functions. The 

general Lebesgue integral, Fatou‘s lemma, Monotone convergence, , dominated Convergence 

theorem, Dini‘s theorem, Convergence in measure. Differentiation of monotone functions, 

Functions of bounded variation, Differentiation of an integral, Absolute continuity, Convex 

functions.Measure spaces, Measurable functions, Integration, General convergence theorems. 

 

𝑳𝒑 Space and    Weierstrass approximation theorem: 

The 𝐿  space, Holder‘s inequality, Schwarz inequality,  Reisz Fisher theorem, Theorem on 

Lebesgue integration, Weierstrass approximation theorem . 

 

Signed measure and Product measure 

Signed measures, Hahn decomposition theorem, Jordan decomposition theorem, Lebesgue 

decomposition theorem, The Radon-Nikodym Theorem., Product measures, Fubini‘s theorem, 

Relation between Riemann  and Lebesgue. 
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