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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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2. $12# % Department of Mathematics

Originating Department
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Course Code

4.  HFEZES Credit Value 3
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Course Type
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Semester
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7. HEXiE English & Chinese

Teaching Language
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(For team teaching, please list
all instructors)
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Credit Hours
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Pre-requisites or Other . . .
Academic Requirements Analysis IlI(H) or Mathematical Analysis

JEERAE. HEFIHH
Courses for which this course
is a pre-requisite
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Cross-listing Dept.

HERP KB HF SYLLABUS
# % H#% Course Objectives

This course introduces measure theory and various tools for analyzing the behavior of functions on Rn.
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ik 2 3 R Learning Outcomes

The students will be able to understand the construction of measure and know real analysis techniques such as
changing the order of integration and limits, changing the order of integrations, establishing properties that hold almost
everywhere, establishing estimates about L*p norms or weak L*p norms and extracting useful information from them,
etc.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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This course covers measure theory, Lebesgue’ s theory of integration and differentiation, L*p spaces, and generalized
functions . It comprises 24 lectures, with each lecture lasting 100 minutes.

Topic 1: Cardinality of sets, Baire category theorem (3 lectures);

Topic 2: The Lebesgue measure on R”n, abstract measure, measurable sets and non-measurable sets (3 lectures);
Topic 3: Measurable functions, almost everywhere convergence, convergence in measure, Littlewood’ s three principles
(3 lectures);

Topic 4: Lebesgue integral, monotone convergence theorem, dominated convergence theorem, premeasure, product
measure, the monotone class theorem, the Fubini-Tonelli theorem (4 lectures);

Topic 5: The Lebesgue differentiation theorem, the Hardy-Littlewood maximal function, functions of bounded variation,
absolutely continuous functions, the fundamental theorem of calculus, approximations to the identity, the formula for
integration by parts, the change-of-variable formula, the Radon-Nikodym theorem (6 lectures);

Topic 6: The theory of L"p spaces (2 lectures);

Topic 7: Distributions (2 lectures);

Review. (1 lecture)
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b R ES %% A Textbook and Supplementary Readings

Hk Textbooks:
1. Real Analysis (ISBN 9787510040535), by Elias M. Stein & Rami Shakarchi;

2. An introduction to measure theory (ISBN 9787040469059), by Terence Tao.

%2 ik References:
1. An Epsilon of Room |: Real Analysis (ISBN 9787040469004), by Terence Tao;

2. Analysis I-IV (ISBN 9783540059233, 9783540209218, 9783319160528, 9783319169064 ), by Roger Godement.
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This Course has been approved by the following person or committee of authority




