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Welcome to the Course
MAT3120-01 

LINEAR ALGEBRA II

   Instructor:  Professor H J KO  
   Office: Sci Hall Room 206. 
   with GSI     as Teaching Assistant 
   Office:        [7:00~9:00 PM].

The course web page is 

http://yscec.yonsei.ac.kr/MAT3120-01

Any changes to the course schedule will be posted on the course homepage.

The Yonsei Student account allows you access 
to Yonsei University as a user of the course 

management system (YSCEC). 

http://yscec
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LINEAR ALGEBRA II
Logistics & Syllabus

Vital Info

Target Students

Course Title MAT3120 LINEAR ALGEBRA II Credit 3 
Location SciH 323, B130(B130)  Lectures MON5,6WED7,(8)
Instructor KO Hyoung June  Department Math
Office Science Hall 206 Telephone 02)2123-2594
e-mail & 
Home Page 

hjko@yonsei.ac.kr/ 

http://web.yonsei.ac.kr/hjko/ 
Office Hour   Wed 13~14, Th 17~18, and by appointment

 MAT3120 (Linear Algebra 2) is designed for students in mathematics, biology, 
economics, computer science, engineering, cryptography, political science as well 
as sciences. It is a course for sophomore/junior level undergraduate students, 
which gives complete and comprehensive coverage of linear algebra. It is a honor 
course based on proofs and derivation, but not a problem solving math. Linear 
algebra is everywhere. You've been using it for years without naming it. Most 
applications of mathematics to the ‘real’ world only work when you only look at 
the linear part. It is great material which will be with you always. The study of 
linear algebra can touch almost every field of sciences, engineering, economics, 
social science as well as mathematics. We aim to teach you the basic facts, 
concepts, and skills that you need in order to think about computation, theory, 
and application in a clear and mathematically well-grounded way. An equally 
important goal is to teach you how to learn more: where to look, and how to 
understand what you find. 
★The aim of the course can be summarized as follows: 
⚫To explore a fascinating, beautiful new world of mathematics; 
⚫To deepen and extend students' knowledge and understanding of linear  algebra.
⚫To help the student reach an advanced level as quickly and efficiently as 
possible;
⚫To develop the  ability to think abstractly, and to clearly  explain difficult  ideas 
and thoughts.  
⚫To gain an awareness and appreciation that the results and concepts of linear 
algebra play an ever more important role in numerous fields, particularly physics, 
chemistry, biology and  computer science; 
⚫To learn some highly useable tools which are applicable in various areas; 
⚫To connect linear algebra to other fields both within and without mathematics; 

mailto:hjko@yonsei.ac.kr
http://web.yonsei.ac.kr/hjko/
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Aims
Abstract algebra in its broadest sense describes a way of thinking about 
classes of mathematical objects. In contrast to high school algebra in 
which one studies properties of the operations (+, _, ×, and ÷) on real 
numbers, abstract algebra studies consequences of properties of the 
operations without specifying what types of number or object we work 
with. Hence, any theorem established in abstract context holds not only 
for real numbers but for every possible algebraic structure that has 
operations with the stated properties. 

Classical linear algebra, including vectors and algorithms to solve 
equations or systems of equations, find applications in every area of 
natural and social sciences. Linear Algebra has many applications in 
modern algebra,  number theory, topology, geometry, analysis, and nearly 
every branch of mathematics. For nearly a hundred years, scientists have 
noted applications of linear algebra to advanced physics, inorganic 
chemistry, informatics, and certain type of art. Most recent applications 
include Boolean algebras in digital electronics, the mathematics of 
information security, and coding theory in telecommunications.
★The aim of the course can be summarized as follows: 
⚫To explore a fascinating, beautiful new world of algebra; 
⚫To deepen and extend students’ knowledge and understanding of 
algebra;
⚫To help the student reach an advanced level as quickly and efficiently 
as possible;
⚫To learn some highly useable tools which are applicable in various 
areas; 
⚫To develop the  ability to think abstractly, and to clearly  explain 
difficult  ideas and thoughts;  
⚫To gain an awareness and appreciation that the results and concepts of  
algebra play an ever more important role in various  fields; 
⚫To connect Linear Algebra to other fields both within and without 
mathematics.
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Course Home Page
 Course Home page: YSCEC: http://yscec.yonsei.ac.kr/MAT3120-01 
Use your user name and your password to login the class website 
YSCEC. Please make sure you can access the course web site and 
download the course materials there.
★The Yonsei Student account allows you access to Yonsei University 
as a user of the course management system (YSCEC).
Students from other universities or institutions could obtain a user ID 
and password (PIN number) before registering the courses. 
 The course home page serves as a repository for all course 
materials. It contains information about the course, an up-to-date 
schedule, links to readings, handouts, this syllabus, and other 
documents. Current assignments (and their due dates) and class 
announcements are kept up to date and archived. It is worth checking 
in regularly to explore the offerings.

Notice: Assignments, solutions, your grades and other communications 
will be posted on the Notice Board in YSCEC. 
Any changes to the course schedule will be posted on the course 
homepage. 
Blakboard: Lecture notes, ancillaries, supplementaries and others will 
be posted on the Blackboard Course Info web site. 
Q&A: You may post questions on YSCEC. 
I encourage you to help them out so that more people can benefit 
from the discussion. You can discuss working difficult problems and 
problem solving strategies! 

Introduction column: Would you like to introduce yourself in the 
Introduction Column at YSCEC? I want you to share your name, 
telephone number, electronic mail address, year in school, major field 
and your favorite things (as much as you want). What are your 
reasons for enrolling in the course, what do you hope to learn in the 
course?  

http://yscec.yonsei.ac.kr/
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Teaching Goals
 Linear algebra opens the  door to higher  mathematics,  science,  
and technology. Linear algebra forms the basis for much of modern 
mathematics-theoretical, applied, and computational. This  course 
emphasizes  skills,  theory, and applications. 

★The major goals of MAT3120 (Linear Algebra) are:
⚫To develop a systematic knowledge of the elements of linear algebra 
described in detail in the weekly syllabus, and the ability to apply the 
concepts covered in classes: Fields and Vector Spaces, Linear 
Operators, Determinants and Eigenvalues, The Jordan Canonical Form, 
Orthogonality, Spectral Theory, Singular Value Decomposition, Matrix 
Factorization, and Infinite Dimensional Vector Spaces;
⚫To understand the elements of linear algebra with an emphasis on 
concepts, methods of proof, and the communication of mathematical 
ideas; 
⚫To develop proficiency with the techniques of mathematics, and the 
ability to apply the concepts covered in classes and mathematical 
methodologies to various branches of mathematics and to solving real 
world problems; 
⚫To provide a broad and solid foundation for the study of advanced 
mathematics;  
⚫To see how all these play a key role in many practical applications 
in today's technological society; Various applications of linear algebra 
show how linear algebra is essential not only in solving problems 
involving algebra, geometry, differential equations, optimization, 
approximation, combinatorics, but also in the fields such as biology, 
economics, computer graphics, electrical engineering, cryptography, 
political science as well as sciences.  
⚫To broaden students’ horizons by learning connections of one 
subject to other areas of linear algebra and mathematics and by 
mentioning results at the forefront of research.  
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Course Description
COURSE DESCRIPTION: MAT3120 is the second course in a two semester 
sequence for the sophomore/junior level undergraduate linear algebra. It 
helps students understand the abstraction of linear algebra. Linear algebra 
course covers all the topics such as vector spaces and linear 
transformations, matrix algebra and analysis, inner product and normed 
spaces in linear algebra commonly used by analysts, combinatorists, 
computer scientists, geometers, logicians, number theorists, or topologists. 
Linear Algebra has many applications in modern algebra, number theory, 
topology, geometry, analysis, and nearly every branch of mathematics. 
For nearly a hundred years, scientists have noted applications of linear 
algebra to advanced physics, inorganic chemistry, informatics, and 
certain type of art. Most recent applications include Boolean algebras in 
digital electronics, the mathematics of information security, and coding 
theory in telecommunications.

The general modern mindset of studying an algebraic structure has 
found applications in many areas: linguistics, machines, social networks, 
etc. Even in music, there exist some natural connections to algebra. A 
connection between music theory, both classical and atonal, and group 
theory has been studied recently. 

We emphasizes the general concept of an linear structure as a unifying 
principle instead of just focusing on vector and inner product spaces, 
matrix algebra, Spectral theory, and numerical linear algebra. It has come 
to occupy a remarkably central role in modern mathematics, but rather in 
a different way. Linear algebra is the stepping stone to higher 
mathematics,  science,  and technology. This  course emphasizes  skills,  
theory, and applications.
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★We present the core of the linear algebra course as an axiomatic 
development of the most important elements of finite-dimensional 
linear algebra and progress into more abstract areas as we add 
structure to our knowledge: 
Unit 1:

Three main emphases of Linear Algebra: Linear equations, Best approximation, 
Diagonalization; 

Fields and Vector spaces: Fields, Vector spaces, Subspaces, Linear combinations and 
spanning sets, Linear independence, Basis and dimension, Properties of bases, Polynomial 
interpolation and Lagrange basis, Continuous piecewise polynomial functions; 

Linear Operators: Linear operators, Isomorphic vector spaces, Inear operator equations, 
Existence and uniqueness of solutions, Fundamental theorem, Gaussian elimination, 
Newton’s method, Linear ordinary differential equations, Graph theory, Coding theory, 
Linear programming; 

Determinants and eigenvalues: The determinant function, Further properties of the 
determinant function, Practical computation of det(A), A note about polynomials, 
Eigenvalues and characteristic polynomial, Diagonalization, Eigenvalues of linear operators, 
System of linear ODEs, Integer programming; 

The Jordan canonical form: Invariant subspaces, Generalized eigenspaces, Nilpotent 
operators, The Jordan canonical form of a matrix, The matrix exponential, Graphs and 
eigenvalues;

Unit2:

Orthogonality and its most important application of best approximation: 
Norms and inner products, The adjoint of a linear operator, Orthogonal 
vectors and bases, The projection theorem, The Gram-Schmidt process, 
Orthogonal complements,  Complex inner product spaces,

The spectral theory of symmetric matrices and Hermitian matrices: 
Optimization and Hessian matrix, Lagrange multipliers, 

The singular value decomposition: Solving least-squares problems using the 
SVD, The SVD and linear inverse problems, The Smith normal form of a 
matrix

Matrix factorizations and numerical linear algebra: The LU factorization, The 
Cholesky factorization, The QR factorization,

Infinite dimensional vector spaces and Analysis in vector spaces: Analysis in 
R^n, Infinite-dimensional vector spaces, Functional analysis, 
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★The learning objective of the course is: 
⦁To give the student a solid grounding in linear algebra which is used in 
analysis, combinatorics, computer science, geometry, logics, number theory, 
topology, statistics, and many fronts.
⦁To demonstrate a basic understanding of linear algebra concepts by 
mastering the learning objectives for each chapter and sections listed in the 
course content; 
⦁To understand a systematic knowledge of the elements of linear algebra 
described in detail in the weekly syllabus; 
⦁To know and be able to use the basic definitions and the fundamental 
principles including the laws and theorems arising from the concepts 
covered in this course; 
⦁To demonstrate ability to think critically by interpreting theorems and 
relating results to problems in this or other mathematical disciplines;
⦁To utilize and describe mathematical ideas from multiple perspectives, 
including the internal connections between geometry, algebra, and numerical 
computation, as well as the connections between theory and applications;
⦁To develop the strong foundations for more in-depth explorations. 
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Prerequisites

The more mathematical sophistication you have, the easier it is to 
learn mathematics. 

The prerequisites are a good knowledge of Calculus, Linear algebra I  
and a willingness to think abstractly. This is a skills-oriented course: 
you are required to remember your previous courses and master new 
procedures. It is also an applications course: understanding concepts, 
terminology, and notation is important. And it is a theory course, 
opening the door to higher mathematics. You will be acquiring proof 
skills gradually during the semester.

Study hours! You can not learn Linear Algebra without working 
problems. This course alone requires about two hours for each credit 
hour, possibly substantially more if your mathematical background is 
"less than perfect". It means that you need about 8 hours per week of 
your time: 4 hours in class, 8 hours outside of class for independent 
study. 

The fundamental importance of notion of a structure in algebra 
has not escaped philosophers of mathematics. Structuralism, a 
recent position in the philosophy of mathematics, holds to a 
modified Platonist position that mathematical objects exist 
independent of human activity but that they always exist in 
reference to a structure.

★Course Offered in English:  The course will be taught through 
English(TTE) by request. This not only makes the class more 
accessible to students from abroad, it also fosters an atmosphere of 
global awareness and sensitivity among Yonsei students.  
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Course Requirements

The course will consist of three one-hour lectures and one one-hour 
recitation session per week. The in-class discussions and activities, 
and classroom recitation in this course are extremely important. 

Collaboration for homework and class preparation is highly 
encouraged and expected for typical in-class assignments!: 
The homeworks are essential in learning linear algebra. They are not 
a test and you are encouraged to talk to other students about difficult 
problems---after you have found them difficult. Talking about linear 
algebra is healthy. But you must write your own solutions.  
In linear algebra, a student does not typically learn many algorithms to 
solve a specific range of problems. Instead, he or she is expected to 
prove new results using the theorems presented in the text. By doing 
exercises, the student becomes an active participants in the development 
of the field. This common aspect of linear algebra classes is very 
valuable because it trains the student in the methods of mathematical 
investigation. 

Reading a text and mathematics is a must in learning linear algebra: 
You are expected to read the sections in the textbook before coming 
to class. It's usually only a few pages, so read it carefully. Note down 
a couple of questions you have; I would expect you to have at least 
one per section. Read the section again after class. See which 
questions you now understand. Think about the remaining questions 
off and on for a day. See which you now understand. This will greatly 
increase your comprehension, and enable you to ask intelligent 
questions in class or recitation or to someone if you still have left the 
questions. Furthermore, the lectures will not always be able to cover 
all of the material for which you will be responsible.
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In Class Work: There may be some quizzes throughout the semester. 
Quizzes will be short, in-class assignments to test comprehension of 
recent material. They could be Vocabulary quizzes or do-it-now 
problems.

 The purpose of the recitation session is to provide students with a 
forum for discussion and an opportunity to ask questions about 
lectures, readings, homework and exams. 

TA meets with the students once a week for 50 minutes in a 
recitation class or discussion section.  During this time, most 
instructors ask their TA to give a quiz, review material from that 
week’s lectures, answer student homework questions and present 
sample problems. 

The best way to learn mathematics is to explain it to someone. The 
person doing the explaining will generally learn more than the 
explainee. Another thing to try is writing explanations to yourself, in 
your own cognitive signs (using plain English) of what's going on in 
the course. File them in your notebook, and then look back at them a 
few days later, to see if your understanding has changed. 

Absenteeism policy (and tardiness): Attendance is required and will be 
checked daily. The 1/3 Rule is applied. It is university policy that if a 
student has accumulated 33% or more absences by the end of the 
course, a final letter grade of "F" can be turned in. Be on time to 
class.  The Two Tardies Equals One Absence Rule is applied.
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Course Procedures
In Class Work: The course will consist of three hours of lectures/exercises per 
week; two one-hour lectures and one one-hour recitation session per week. I 
plan to lecture (on the materials in the text) during two of the three class 
meetings. Each subject is lectured with the intent to fill a one-hour lecture. 
Occasionally, some topics carry the label (Optional). These optional topics are 
needed for further theory outside that class but offer additional perspective. 
The in-class discussions and activities, and classroom recitation in this course 
are extremely important. 

This course emphasizes the general concept of an algebraic structure as a 
unifying principle. Therefore, we present the CORE TOPICS of structures 
following a consistent order and deliberately introduce the students to other 
algebraic structures besides the standard three structures: groups, rings, and 
fields. 
When studying a given algebraic structure, we follow this OUTLINE of topics:

⚫ Definition of Structure⚊What are the axioms?
⚫ Motivation⚊What value is there in minding this structure? 
⚫ Examples⚊What are some examples that demonstrate the scope and 
restrictions of a structure’s definition?
⚫ General Properties⚊What can we prove about all objects with a given 
structure?
⚫ Important Objects⚊Are there some objects in this structure that are 
singularly important? 
⚫ Description⚊How do we conveniently describe an object with the given 
structure or elements in this structure? 
⚫ Subobjects⚊What can be said generally about the internal structure of a 
given object?
⚫ Subclasses⚊What are some interesting subclasses of the structure that we 
can obtain by imposing additional conditions? 
⚫ Quotient Objects⚊Under what conditions do equivalence classes behave nicely 
with respect to the structure?
⚫ Action Structures⚊Can we create some interesting/useful structures by    
considering how one structure might act on another? 
⚫ Applications⚊What are some other places this structure is used effectively?
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With a given structure, some of these topics may be brief and others 
lead to considerable investigation. Consequently, we do not give equal 
relative weight to these topics when studying various algebraic structures. 

Applications  The second guiding principle of this course is application of 
algebra. Examples, exercises, investigative projects, and whole sections, 
illustrate how abstract algebra is applied to other branches of 
mathematics or to areas of science. 

Lectures-Sections: There are three kinds of class hours at YSU: lecture, 
lab, and recitation. The course will consist of two one-hour lectures and one
one-hour recitation session or computer lab per week.  
CatchUp+ new material + Quiz and Q&A + review 

연습과 조교: GSIs  as Teaching Assistant 
TA will hold office hours, grade quizzes, record quiz grades, help grade 
midterms, and participate in the proctoring and grading of the exams. 

Reading textbooks and references is a must in learning algebra: You are 
expected to read the sections in the textbook before coming to class. 
Reading mathematics is not like reading a novel; the techniques you need 
to develop are very different and take time to learn. I recommend 
actively participating in your reading; work out your own examples, try to 
find alternate proofs, and generally have fun with it. The lectures will not 
always be able to cover all of the material for which you will be 
responsible.

The best way to learn mathematics is to explain it to someone. The 
person doing the explaining will generally learn more than the explainee. 
Another thing to try is writing explanations to yourself, in your own 
cognitive language (using plain English) of what's going on in the course. 
File them in your notebook, and then look back at them a few days later, 
to see if your understanding has changed. 
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Grading Policy

 A. Test Grade: 70%
First Midterm: Friday, Oct 7, 19:00~21:00; 100 points(20%) 
Second Midterm: Friday, Nov 11, 19:00~21:00; 100 points(20%) 
Final Exam: Friday, December 9, 19:00~21:00 150 points (30%).

You will have two 2-hour common midterm tests on dates to be 
arranged. And one comprehensive 2-hour common Final Exam will be 
given (as the Registrar recommends us to schedule and take place the finals sometime 

during the examination period December 8-21, 2015). 

Academic Integrity: No make-up exams will be given for any reason. 
If you have a valid excuse cleared with me ahead of time, you would 
get 80% of the earlier grade you got. Student photo ID is required at 
the midterms and final exam. All Yonsei University policies regarding 
ethics and honorable behavior apply to this course. It is university 
policy that if a student commits academic dishonesty, a student may 
be given an F in the course, in addition to referring the case to the 
Judicial Officer. Academic dishonesty includes cheating on any test, 
plagiarism, violating the Student Code of Conduct, etc. 

 Grading policy: The YS Mathematics Department coordinates the 
teaching of Math3120 Linear Algebra 2 courses by the uniform Yonsei 
grading system[YSG] which follows a set syllabus, using a common 
homework system and administering common exams to ensure fair 
and consistent expectations and grading across our course sections, 
but using separate class homework assignments in each section. Your 
final grade in this course will be determined on the basis of 500 
points according to the  YSG grading distribution for the common test 
grade and individual class grade distributed as follows: 
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 B. Individual Class Grade: 30%
Quizzes, Class Activity and Attendance-50 points (10%) 
Homework, Assignments, Presentations and Recitation Participation- 
100 points (20%)   

Homework: Homework problem sets are assigned in the Syllabus on 
the class website YSCEC.  Further homework problems and the 
assignments will be assigned in classes or posted in the Problem Sets 
section of the class website YSCEC. They will be due on Monday of 
the following week at 1:00 PM sharp, the beginning of the class, except 
as stated otherwise (e.g., except for the first two Wednesdays and the 
weeks of the midterms). Please staple them. No Late homework will be 
accepted. Late homework includes assignments handed in during or at 
the end of the class period on the due date. They are returned in 
recitation.  Please put them in the designated homework dropbox 
(where students know they are to turn in their homework each week), 
next to the Mathematics Department Office. 

You're welcome to work on the homework together. However, you 
must write up your final answers by yourself. I consider writing them 
up together cheating.  You are also generally welcome to use any 
resources you like to solve the problems. However, any resource you 
use other than the textbook must be cited in your homework. This 
includes electronic resources (including Wikipedia and Google) and 
human resources (including the help GSIs and your classmates). 
Failure to cite sources constitutes academic misconduct. 
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 Final Grade is determined by global communal homeworks and 
exams, and local sectional assignments, according to the uniform 
Yonsei grading system[YSG]. 

 We use only the total exam scores of students across the sections to 
make the YGS model of the distribution of the numbers of students in 
each grade class so that all grades will be curved to the uniform 
scale of YSG weights: 20~35% A`s, 20~35% B`s, 20~30% C`s, 10~20% 
D`s and F`s.  From this YGS model, we can extract a sectional YSG 
submodel of the distribution of the numbers of students belonging to 
each section. Now your final grade is determined by the total of your 
test grade and individual class grade according to your sectional YSG 
submodel. Note that the grading scheme is competitive, so it is not 
possible for everyone to get A's.  

There is no regrading unless there is an egregious error such as 
adding up the points incorrectly. Every effort is made to grade all 
exams according to the same standards, so regrading one student's 
exam would be unfair to everyone else.
However, if you have a study question, problem set or examination 
that you feel has been graded incorrectly, you may request that it be 
regraded in the designated date after the item in question was 
returned to the student. So regrade requests must be submitted 
immediately to the course instructor and/or TA.   

"Do you believe that in the end, the grade you take is equal 
to the grade you make?"  



MAT3120 Course Description and Syllabus /HJKO 17

Text & References
[Text] Mark S. Gockenbach, Finite-Dimensional Linear 
Algebra, CRC press, May 06, 2010
 [참고문헌]
1. Howard Anton & Robert Busby, 최신선형대수, 학술정보, 2004
2.Sudipto Banerjee, Anindya Roy, Linear Algebra and Matrix Analysis 
for Statistics,  Chapman and Hall/CRC, 2014 
3. Stephen H. Friedberg, Arnold J. Insel & Lawrence E. Spence, Linear 
Algebra, 4Ed., Prentice Hall, 2003[Mathematical Approach] 
4. Jimmie Gilbert and Linda Gilbert, Linear Algebra and Matrix 
Theory,2nd Ed., Thomson 2004 [Math Approach]
5. Kenneth Hoffman and Ray Kunze, Linear Algebra, Prentice-Hall, 
Englewood Cliffs, NJ,  2nd ed.,1971 ISBN 978-0-13-536797-1, 
[Mathematical Approach] 
6. Steven J. Leon, Linear Algebra with Applications, 8th ed., Pearson 
Prentice-Hall, 2010[Numerical Version]
7. Seymour Lipschutz and  Marc Lipson,  Schaum's Outline of Theory 
and Problems of Linear Algebra,  5th Edition(Schaum's Outline 
Series), McGraw-Hill Companies, 2008, [Solved Problems Series] 
8. Stephen Lovett, Abstract Algebra: Structures and Applications, 
Chapman and Hall/CRC, 2015 [학부 추상대수 Pleasant Introduction] 
9. Martin Moskowitz and Fotios Paliogiannis, Functions of Several real 
variables, World Scientific, 2011
10. John Srdjan Petrovic, Advanced Calculus Theory and Practice, CRC 
Press, 2014
11. Edoardo Sernesi, Linear Algebra, Chapman & Hall, London, 
1993[Geometric Approach]
12. Ian Stewart, Cabinet of mathematical Curiosities (호기심 케비닛, 한티미디어, 2012.12), 
Profile Books, 2008
13. Gilbert Strang, Introduction to Linear Algebra, 4th edition. 
Wellesley-Cambridge Press and SIAM , 2009
14. Treil, Sergei, Linear Algebra Done Wrong , Brown University, 
online (http://www.math.brown.edu/~treil/papers/LADW/LADW.html)
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Weekly Schedule

Week Weekly Topic & Contents Assignments

1 

Introductions, course overview, syllabus review
Chapter 6 Orthogonality and best approximation
6.1 Norms and inner products
6.2 The adjoint of a linear operator
6.3 Orthogonal vectors and bases

6.1: 3, 4, 7, 11, 
12, 16
6.2: 1, 3, 9, 10, 
13, 14
6.3: 2, 3, 7, 9, 13, 
14, 15

2 

6.4 The projection theorem
6.5 The Gram-Schmidt process
6.6 Orthogonal complements

6.4:EEx1, MEx3, 5, 
8, 14, 19
6.5: 1, 5, 6, 9
6.6: 1, 3, 5, 6, 10, 
15 

3 

6.7 Complex inner product spaces
6.8 More on polynomial approximation(*)
6.9 The energy inner product and Galerkin's 
method(*)

6.7: 2, 5, 7, 12, 
13

4 

6.10 Gaussian quadrature(^)
6.11 The Helmholtz decomposition
Chapter 7 The spectral theory of symmetric 
matrices
7.1 The spectral theorem for symmetric matrices

7.1: 2, 3, 5, 7, 8

5 

7.2 The spectral theorem for normal matrices
7.3Optimization and Hessian matrix
7.4 Lagrange multipliers

7.2: 2, 3, 7, 16
7.3: 3, 5, 8
7.4: 1, 2, 3, 

6 

7.5 Spectral methods for differential equations(*)
Chapter 8 The singular value decomposition
8.1 Introduction to the SVD
8.2 The SVD for general matrices

8.1: 1, 3, 5, 6, 11, 
(12)13
8.2: 2, 3, 8, 10, 
1 3 ( p s e u d o  
inverse))

7 

8.3 Solving least-squares problems using the SVD
8.4 The SVD and linear inverse problems(*)
8.5 The Smith normal form of a matrix

8.3: 3, 7, 9,
8.5: 1, 3, 4, 7

8  Lee Way
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Week Weekly Topic & Contents Assignments

9 

Chapter 9 Matrix factorizations and numerical 
linear algebra
9.1 The LU factorization
9.2 Partial pivoting

9.1: 2, 7, 10
9.2: 1(sol=(2,1,-1), 
5, 6, 

10 
9.3 The Cholesky factorization
9.4 Matrix norms

9.3: 1, 3, 6
9.4: 1, 2, 3, 5, 9

11 
9.5 The sensitivity of linear systems to errors(*)
9.6 Numerical stability(*)

12 

9.7 The sensitivity of the least-squares 
problem(*)
9.8 The QR factorization

9.8: 1, 6, 7

13 
9.9 Eigenvalues and simultaneous iteration(*)
9.10 The QR algorithm(*)

14 

Chapter 10 Analysis in vector spaces
10.1 Analysis in R^n
10.2 Infinite-dimensional vector spaces 

15 
10.3 Functional analysis 
10.4 Weak convergence

16 Lee Way

 ★Important Note:  The above given weekly schedule is only “Tentative 

Schedule” for a guideline.  We may not follow the same linearly.  

 ★All items on this syllabus are subject to change. Any in-class 

announcement, verbal or written, is considered official addendum to 
this syllabus. 

 ★ (*) means if time permits.


