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Course Description
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Area
Nature of the course O] Algebra [Analysis [ Geometry [ Statistics
O required [ elective OApplied Mathematics [ Discrete Mathematics
O] Others
Course number | % 3 Section number Number of credits

(=) 32tz
(# < ) Real Analysis II

Course title

Instructor




[. Contents :
®  Approximations of the identity
® Elementary Hilbert space theory
® Examples of Banach space techniques
®  Fourier transforms

II. Course prerequisite :

Real Analysis |
III.Reference material ( textbook(s) ) -

Zygmund, Measure and integral
Rudin, Real and complex analysis
Lieb and Loss, Analysis

Friedman, Foundation of modern analysis

Royden, Real Analysis
IV. Grading scheme :
Midterm I: 15%
Midterm II: 20%
Midterm III: 25%
Final: 40%

V. Course Goal :

The goal of this course is to acquaint students with theory of functions of a real variable as a
foundation of analysis. Last semester, we covered several theorems including bounded convergence
theorem, Fatou’s lemma and Fubini’s theorem, Holder inequality, and convolutions of functions are
very important topics in this course. These are important theories of functions and measures. In this
semester, we’ll focus on theories of function spaces and introduce basic ideas of functional analysis.

I propose to spend the first three weeks to introduce Approximations of the identity, and then
give the 1* midterm exam in class. After the 1* exam, I’ll take about three to four weeks to cover
Elementary Hilbert space theory. Then the 2™ midterm exam will be given. After the 2™ exam,
Examples of Banach space techniques will be introduced. Then the 3™ midterm exam which could
be more difficult than the 1% and 2™ exam will be provided. Students would be divided into several
groups to accomplish the exam in one week, and then have oral presentation in class. The rest of’
this course is to teach Fourier transform and the final exam will be held near the end of this
semester.

Homework will be assigned every week which may play important role in three midterm

exams even though it is not required to hand in. Students must have ability to write down rigorous

arguments for all exams and homework. Such ability is a basic requirement to take this course.
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