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Learning objectives 

Introduction to fundaments of classical measure theory and its applications. 

Learning outcomes  

Acquiring full knowledge in classical measure and integration theory and their applications. 

Syllabus 

 

Sigma algebras, measures and measurable functions. Lebesgue integral. Products of measures. L
p  

spaces 

and their inclusions. Hilbert structure of L
2
 space; Fourier transform in L

2
 and Dirichlet principle. Different 

types of convergence: uniform, pointwise, almost everywhere, in mean, in measure, almost uniform 

convergence. Vitali covering lemma. Decomposition of measures: Hahn, Jordan and Lebesgue 

decomposition. Radon-Nikodym derivative. Dual of L
p  

spaces. Differentiation and integration on the real 

line: absolutely continuous functions, functions of bounded variation, jump functions. Hardy-Littlewood 

maximal function. Rectifiable curves and the isoperimetric inequality. Hausdorff measures and fractals. 

Besicovitch sets and regularity. 
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Weekly teaching load Other: 

0 

Lectures: 

2 

Exercises

0 

Other forms of teaching: 

0 

Student research: 

6 

 

Teaching methodology 

 

Plenary lectures, problem sessions, independent presentations carried out by students. 

 

Grading method (maximal number of points 100) 

Pre-exam obligations points Final exam points 

Colloquia 50 Oral exam 50 
 


