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Course Learning Outcomes(CLO’s):  Upon successful completion of this course, 

students will be able to: 

CLO1. Understand and differentiate between semi-rings, rings, algebras, and σ-algebras of 

sets, and construct measures and outer measures on various set structures. 

CLO2. Analyze finite and σ-finite measure spaces, extend measures uniquely to σ-algebras, 

and apply the Monotone Class Theorem in the construction of product measures. 

CLO3. Relate improper Riemann integrals to Lebesgue integrals, and compute integrals using 

approximation techniques and the Riemann–Lebesgue Lemma. 

CLO4. Characterize absolutely continuous functions in terms of Lebesgue integrals, apply the 

fundamental theorem of calculus in the context of Lebesgue integration, and understand the 

structure and inequalities in Lp spaces. 

 

UNIT -I 
Semi-ring, ring, algebra and σ- algebra of sets, measures on semi-rings, examples of various 

measure spaces, outer measure associated with a set function and basic properties, measurable 

sets associated with an outer measure as a σ- algebra, outer measure induced by a measure. 

 

UNIT -II 
Finite and 𝜎- finite measure spaces and relationship, measurable sets of finite measure space, 

extension of measure to σ- algebra and its uniqueness, non-measurable sets. Product measures 

and product 𝜎- algebra, measurable rectangles, monotone class and elementary sets, Monotone 

class theorem. 

 

UNIT -III 
Improper Riemann integral, criteria for improper Riemann integral as a Lebesgue integral, 

calculation of some improper Riemann integrable functions viz:∫ 𝑒−𝑥
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integrable functions, Riemann-Lebesgue lemma. 

 

UNIT -IV 
For 𝑓 ∈ 𝐿1[𝑎, 𝑏], 𝐹

′ = 𝑓, 𝑎. 𝑒. on [𝑎, 𝑏]. If 𝑓 is absolutely continuous on [a, b] with 𝑓′ = 0 

a.e., then 𝑓 is constant. Characterization of an absolutely continuous function as an indefinite 

Lebesgue integral. Non-Lebesgue integrability of 𝑓 where 𝑓(𝑥) = 𝑥2sin(1 𝑥2⁄ ), 𝑓(0) = 0 on 

[0,1]. Fundamental theorem of calculus for the Lebesgue integral. A brief introduction to Lp 

spaces. Holder’s and Minkowki’s inequalities. 

 

 



 

CLO-PLO Mapping Matrix (Strength version) 

CLO PLO PLO1 PLO

2 

PLO3 PLO4 PLO

5 

PLO6 PLO7 PLO8 Average 

CLO 

MMTHDMT426.1 3 3 3 3 3 2 1 3 2.62 

MMTHDMT426.2 3 3 3 2 3 3 2 3 2.75 

MMTHDMT426.3 3 2 3 2 3 2 2 3 2.5 

MMTHDMT426.4 3 2 3 2 3 2 3 3 2.63 

Average PLO 3 2.5 3 2.25 3 2.25 2 3 2.63 
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