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In this coursewe will studythefollowing topics.

(1) MeasureTheory:PreliminariesThe exteriormeasureMeasurablesetsandLebesgueneasureMeasurable functions,Littlewood'sthreeprinciples,The
Brunn-Minkowskiinequality*.

(2) IntegrationTheory:The Lebesgueéntegral, Thespacel.1 of integrablefunctions,Fubini‘'stheorem A Fourierinversionformula*.

(3) DifferentiationandIntegration:Differentiationof theintegral, The Hardy-Littlewoodmaximalfunction, The Lebesgualifferentiationtheorem,
approximationgo theidentity.

(4) Differentiability of functions,functionsof boundedvariation,absolutelycontinuoudunctions,differentiability of jump functions,rectifiablecurvesandthe
isoperimetrianequality*.

(5) Hilbert SpacesAn Introduction, TheHilbertspacd_2, Hilber spaceskourierseriesandFatou‘'stheorem Closedsubspaceandorthogonalprojections,
LinearfunctionalsandRieszrepresentatiotheorem Adjoints.

(6) Hilbert SpacesSeveraExamples

(7) AbstractMeasureandIntegrationTheory,ExteriormeasureandCaratheodory‘sheorem ntegrationon a measurespace ExamplesErgodictheorem*
(8) HausdorffMeasureHausdorffdimension Space-fillingcurves.
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References:

(1)* EliasM. Stein& R. ShakarchiRealAnalysis,MeasureTheory,Integration,andHilbert Spaces
(2) H. L. Royden RealAnalysis, Third Edition

(3) A. Zygmund,MeasureTheoryandintegrations
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(1) Midterm Exam(30%)
(2) Testsof eachChaptersExercisesandReports30%)
(3) Final Exam(40%)
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	form3: 
	edit_office_hour: Tuesday 10:00-12:00;Wed. 13:00-15:00
	edit_crs_body: In this course we will study the following topics.
(1) Measure Theory: Preliminaries, The exterior measure, Measurable sets and Lebesgue measure, Measurable    functions, Littlewood‘s three principles, The Brunn-Minkowski inequality*.
(2) Integration Theory: The Lebesgue integral, The space L1 of integrable functions, Fubini‘s theorem, A Fourier inversion formula*.
(3) Differentiation and Integration: Differentiation of the integral, The Hardy-Littlewood maximal function, The Lebesgue differentiation theorem, approximations to the identity.
(4) Differentiability of functions, functions of bounded variation, absolutely continuous functions, differentiability of jump functions, rectifiable curves and the isoperimetric inequality*.
(5) Hilbert Spaces: An Introduction, TheHilbert space L2, Hilber spaces, Fourier series and Fatou‘s theorem, Closed subspaces and orthogonal projections, Linear functionals and Riesz representation theorem, Adjoints.
(6) Hilbert Spaces: Several Examples
(7) Abstract Measure and Integration Theory, Exterior measures and Caratheodory‘s theorem, Integration on a measure space, Examples, Ergodic theorem*
(8) Hausdorff Measure, Hausdorff dimension, Space-filling curves.
	edit_crs_book: References:
(1)* Elias M. Stein & R. Shakarchi, Real Analysis, Measure Theory, Integration, and Hilbert Spaces
(2) H. L. Royden, Real Analysis, Third Edition
(3) A. Zygmund, Measure Theory and Integrations
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