Math 2033 Mathematical Analysis

Course Outline — Spring 2025

1. Instructor
Name: Dr. Ku, Yin Bon
Office: Room 3419 Email: maybku@ust.hk

Office hour: TBA

2. Teaching Assistants
T1A: Zhang, Weihong T1B: Wu, Jiacheng T2A: Huang, Haohan T2B: Tan, Hongze

Email: wzhangde@connect.ust.hk Email: jwudt@connect.ust.hk Email: hhuangbu@connect.ust.hk Email: htanai@connect.ust.hk

3. Meeting Time and Venue

Lectures:

L1: Mon 15:00-16:20 Fri 10:30-11:50 at Rm 2464
L2: Wed/Fri 13:30-14:50 at Rm 4619

Tutorials:

T1A: Fri 14:00-14:50 at Rm LG426(LIB), T1B: Wed 12:30-13:20 at Rm LG426(LIB)
T2A : Wed 18:00-18:50 at Rm LG3008, T2B : Mon 18:00-18:50 at Rm 2304

4. Course Description

Credit Points: 4

Pre-requisite: (MATH 1014/ MATH 1018/ MATH 1020/ MATH 1024)

Exclusion: NIL

Brief Information/synopsis: This course will focus on the proofs of basic theorems of analysis, as appeared in one variable calculus. Along the way to establish
the proofs, many new concepts will be introduced. Key topics include countability, supremum/infimum, limits, continuity, differentiability of functions and

Riemann integral.

5. Intended Learning Outcomes

Upon successful completion of this course, students should be able to:

No. ILOs

Understand logical deduction of important facts in mathematical analysis and apply

1 differentiation and integration to solve mathematical problems.

Communicate math concepts and approaches effectively to a range of audiences

using appropriate equipment and software.

Apply rigorous analytical techniques taught in class to solve problems in convergence

frequently appeared in the mathematical profession.
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6. Assessment Scheme

a. Examination duration: 1.5-hour Midterm Exam/ 3-hour Final Exam
b. Percentage of coursework, examination, etc.:

Assessment Assessing Course ILOs
5% by Class Participation 1,23

12% by Homework 1,2,3

28% by midterm exam 1,3

55% by final exam 1,3

C. Allrecords of grades will be put on Canvas as soon as they are available. This course is essentially graded by the absolute marks received in the above
assessment. This course is essentially graded by the criterion-referencing grading scheme, and grades will not be assigned using a curve. Students should
aim at getting a course total of 85% or above for A-/A/A+, and about 60% or above for B-/B/B+. The following are the grade descriptors:

Grade Short Description Elaboration on subject grading description

A Excellent Performance The student has mastered almost all concepts and techniques of mathematical analysis
taught in the course, has excellent understanding of the topics taught, and acquired
workable knowledge for further studies of the more advanced concepts in real analysis.
B Good Performance The student has mastered most computational techniques of mathematical analysis taught
in the course, yet the understanding of some challenging concepts may not be deep enough
for further studies on related advanced subjects.

C Satisfactory Performance The student meets the minimum expectation of the instructor, has acquired some basic
computational techniques of the subject, yet some concepts were not clearly understood.

D Marginal Pass The student is only able to recall some fragments of topics and is able to complete some of
the easiest computations.

F Fail The student does not have sufficient understanding of even some fragments of topics, and

is not even able to complete some of the easiest computations.

d. Students should submit homework to Canvas before deadline.

e. If you are absent from the midterm due to sickness with a valid proof, the weight of your scores will be shifted to final, i.e. 83% Final, 0% Midterm. Invalid
reasons for absence will make your midterm 0 marks.

7. Learning Resources

Major reference: lecture notes/lecture slides prepared by the instructor

Useful references textbook: Principles of Mathematical Analysis, by Walter Rudin, 3" Edition

All course related materials will be available on Canvas, all the course related announcements will be made on Canvas. RVC lecture video will be posted on
Canvas after every lecture.

8.  Learning Activities

Lectures: The instructor will focus on illustrating the concepts, the main theorems and the essential math ideas of the course.

Tutorials: TA will focus on examples and problem-solving skills.

9. Homework and Class Participation

Homework: A set of problems for each chapter will be assigned on canvas with specified due date. Students should submit each homework in pdf format on
the Canvas system before the due date. No late homework is accepted. You can form a group of at most three students to work on the homework together,
and submit one copy of the homework as a team. All team members in the same group will receive the same score.

Class participation: Classwork assignments will be given through Google Classroom during the lesson and each student need to do them to get the class
participation marks. The assessment scheme is as follows:

Class participation marks Participated in x% of the classwork assignments in Google Classroom
(Total 5%)
5% x=70
4% 70> x =60
3% 60 >x > 50
2% 50 >x>40
1% 40>x>20
0% 20 > x

“Participating in a classwork assignment" does not mean that you must get the correct answer to all the problems in the assignment. But you do need to show
some evidence of your effort to attempt the problems in your submitted answers.



10. Course Al Policy

Students are allowed to consult any person (including the instructor, TA, classmates, friends outside HKUST) in any homework for ideas and hints, but are
required to write up the solutions by themselves. You are required to list the persons and references you have consulted in every homework.

The use of ChatGPT or other generative Al is allowed, and they are regarded as “persons” you have consulted, and therefore must be listed in your homework.

However, please be warned that at the current stage of development of Al, the response to problems in advanced courses — especially those in pure mathematics
—is not quite reliable. Students should be critical of the response generated by Al and do not blindly copy the generated responses to your homework.

11. Course Schedule

Tentative schedule:

Week Contents Assessements
1 Logic, sets
Equivalence relations, functions
3 Countability HW 1
4 Real numbers
5 Limit of sequences and series HW 2
6 Limit of functions
7 Continuity of functions
8 Differentiation rules, mean value theorem Midterm
9 Generalized mean value theorem, L’Hopital’s rule
10 Taylor’s theorem, Riemann integral HW 3
11 Integral criterion, uniform continuity, measure zero
12 Lebesgues’ theorem, properties of Riemann integral HW 4
13 FTC, change of variable formula, improper Riemann integrals
14 Cauchy principal value of integrals

Midterm date: March 25, 2025 (Tuesday) 7:30 pm — 9:00 pm



