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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.

1. B4 Course Title MER 5 (WFE4)  Measure Theory and Integration (PG)

BIRBL R
2. %  Department of Mathematics
Originating Department

HEHS
3. MAT7002
Course Code

4.  HFEZES Credit Value 3
5. R Lk k151 Major Elective Courses
Course Type
TR
6. < Z= Fall
Semester
BRIES e . .
7. HEXiE English & Chinese

Teaching Language

BEZT. FE%XE. B&y| LFR T¥E U wangxf@sustc.edu.cn 88018754 Z[idl 3 # 530
R (B ABIZE, 755 | B0E R I B HER sull@suste.edu.cn 88018679 [T 3 #5 403

A RBUT D
8.
Instructor(s), Affiliation& | Department of Mathematics; Xuefeng Wang, Professor; Room 530, Block 3, Wisdom Valley
Contact
(For team teaching, please list Department of Mathematics; Linlin Su, Assistant Professor; Room 403, Block 3, Wisdom Valley
all instructors)
UG R B # 2R, KR
jg;ié B FiR B A4 To be announced
9.
Tutor/TA(s), Contact
HER A SR (FT AN
10. Maximum Enrolment
(Optional)

1. BEFR iz JBIAFATR | TR/ES] HEFERMAEH) JSEE i)
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
25 48 48
Credit Hours
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FBRE. HESEIER SR R A (MA301)

Pre-reqqlsnes _or Other Theory of Functions of a Real Variable (MA301)
Academic Requirements

JREERE, HEEIMI 0 R SR R T2 R 00 7 T

.C ourses for w h ich this course graduate applied mathematics, graduate PDE course
is a pre-requisite

HEERBEARENER
Cross-listing Dept.

RN K # ¥ H P SYLLABUS
#22 H¥5 Course Objectives

AP R IARRBORTE AR SE . FERERIE R, RO R 79U 110 Lebesgue W XA BLE, W40 H SR M A PRKE
DR B EE IR TT 4G, PR R T2 ) B B, LS (i) 4. IXee Y AN LB A R AR A A 4T N R . ORI
(K185 J Bl H 2 AR OB (] RS [ o, 2 SR AT ) — SEBR SE AT A 2, L9 16 PR 0 (A S 0 A e L - ey i etk
SEAET N T B R o T R A

This course is a continuation of the undergraduate Functions of a Real Variable (MA301), in which the students already learn
Lebesgue measure and Lebesgue integration theory. Therefore, it is natural for this course to start with abstract measure theory, then
integration theory on abstract spaces, such as LP spaces; these materials will prepare the students well for their further graduate
courses, such as probability theory. The last part of this course returns to R" space, some basic facts from harmonic analysis,
including the bounded property of the Fourier transform and the convergence of the Fourier series, etc., which are widely used in
applied mathematics and partial differential equations.

Fik %> iR Learning Outcomes

i 3] AR Hh g T P A 1A B A RS, L (A PR A AN G BT i) — SRR N R . AR SRR ST R R
i

Through learning to grasp the integral theory on the abstract measurable space, the nature of LP space, and some basic contents of
harmonic analysis. To lay a good analysis foundation for the follow-up course.

BWREANAEFEAN (WREET U E, WREABN AT CAHTS; mE A RS, H¥EhAEH
FEHAO

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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General Measure Spaces: Their Properties and Construction (% ATl 25 [A] (I H BT 544038 (10 credit hours)

1.1. Measures and Measurable Sets CJU 5 A M4 4

1.2. Signed Measures: The Hahn and Jordan Decompositions (285U, Hahn 43f#F1 Jordan 4 fi#)

1.3. The Caratheodory Measure Induced by an Outer Measure (4Nl & i5 5:¥] Caratheodory & )

1.4. The Construction of Outer Measures (&Ml £ (#4318 )

1.5. The Caratheodory-Hahn Theorem: The Extension of a Premeasure to a Measure ( Caratheodory-Hahn 72 #: T FE 1
)

Integration Over General Measure Spaces (I I B 25 [i]_FAR4)) (10 credit hours)

2.1. Measurable Functions (Tl 36 %50

2.2. Integration of Nonnegative Measurable Functions (4 A 58 $ (#2143

2.3. Integration of General Measurable Functions (— % AJ ¥l & £ (KR 53

2.4. The Radon-Nikodym Theorem (Radon-Nikodym j&¥#)

The Construction of Particular Measures CRFERIIFEFI#)i&) (8 credit hours)

3.1. Product Measures: The Theorems of Fubini and Tonelli (A E: Fubini ;2 EEA Tonelli &)

3.2. Lebesgue Measure on Euclidean Space R"  (n 4ERR =025 6] -] Lebesgue Ml &)

3.3. Cumulative Distribution Functions on R and Lebesgue-Stieltjes integral (1 2 Ng =02 (] L) R AR 345 B E0UR Lebesgue-
Stieltjes #143)

General LP Spaces: Completeness, Duality, and Weak Convergence (i1 LP 25 [E], e &M, XHEZME, 508 (12

credit hours)

4.1. The Completeness of LP(X, ) (LP(X, p) FI5E &)

4.2. The Riesz Representation Theorem for the Dual of LP(X, ), 1 <p <o (LF(X, p), 1 < p < oo XF {25 [A] ) Riesz IR E
)

4.3. The Kantorovitch Representation Theorem for the Dual of L* (X, p) (L* (X, ) XM 25 [8] [] Kantorovitch &7 & FE)

4.4. Weak Sequential Compactness in L'(X, w): The Dunford-Pettis Theorem (L'(X, w5551 % Dunford-Pettis 722 )

Some Basics in Harmonic Analysis (—S8iAR15r#T3EREHIR) (8 credit hours)

5.1. The Fourier transform on L' and L2 (L! T 1.2 | ff{fF L4846 )

5.2. Riesz-Thorin interpolation theorem and the Fourier transform on LP, 1<p<2 (Riesz-Thorin #H{H & ¥ } Lr, 1<p<2 LK
(L E )

5.3. The Marcinkiewicz interpolation theorem (Marcinkiewicz f#i{E & F)

5.4. Hardy-Littlewood maximal function and Hardy-Littlewood maximal inequality ( Hardy-Littlewood #% K & {1 Hardy-
Littlewood . RAEE D)

5.5. Hardy-Littlewood-Sobolev inequality (Hardy-Littlewood-Sobolev A~Z£2)

5.6. Trigonometric Fourier Series (% H.IM = f B E0D

i R E S %% E Textbook and Supplementary Readings

1. Real Analysis, fourth edition, by Halsey L. Royden and Patrick M. Fitzpatrick, 2010.
2. Measure and Integral, R. Wheeden and A. Zygmund, 1997.
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Type of
Assessment

H &) Attendance
WERI

Class
Performance

/NSy

Quiz

W H Projects
SE ek
Assignments

BB
Mid-Term Test

BIARER

Final Exam

BRI

Final

RV ASSESSMENT
EERBREE L BT &y

% of final Penalty Notes
score

40%

20%

40%
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Presentation

HE (THRERE
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Others (The
above may be
modified as
necessary)

1243773 GRADING SYSTEM

MA. +=2%%%)| Letter Grading
OB. —&ids ] GEL/AEE) Pass/Fail Grading

P2 #t REVIEW AND APPROVAL
ZEERECEI U THRENZRSFEDT

This Course has been approved by the following person or committee of authority




