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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. ELHK Course Title L% II Linear Algebra II

2. ¥ & Mathematics
Originating Department

HEHS
3. MA104b
Course Code

4. %4 Credit Value 4
5. R iR EIRFE General Education (GE)Required Courses
Course Type
BRF
6. < 2= Fall
Semester
BRIES s , e . . gy
7. JE3L English / F15EXE English & Chinese / #13¢ Chinese

Teaching Language

FAE, IR, BER

il 3 i 528

HE4E: lich@sustc.edu.cn

Fii%: 0755-88018755

Caiheng Li, Professor, Department of Mathematics

ZEKIT. FTE%R. BE& K| Room 528, Block 3, Wisdom Garden.
A (B HBAIZIR, %8 H | email: lich@sustc.edu.cn

A2 RSO phone: 0755-88018755
8. R
Instructor(s),  Affiliation& 'yf;“*‘
Contact &
(For team teaching, please list | £ 3 #4: 508
all instructors) huy@sustech.edu.cn

Chen Yi mao

Department of Mathematics

Block 3, Room508, Wisdom Valley
Chenym@sustech.edu.cn
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Tutor/TA(s), Contact




10.

1.

12.

13.

14.

15.

16.

17.

(& Aaynxy

/ %/ SOUTHERN UNIVERSITY OF SCIENCE AND TECKNOLOGY
i

ERABRBU(TAE)

Maximum Enrolment
(Optional)

BEITR PR BRI | LR/ES He[EREEN) ISE 2]
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total

2ERTEL 64 32 96

Credit Hours
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Pre-requisites  or  Other| %&{EfAEL T , Linea Algebra |
Academic Requirements

BERE. HBEIM

Courses for which this course | ZHRFEETZ HEHFEREATE . Needed for many other mathematics courses.
is a pre-requisite

HEERBEAREN SR Y, HENLRESESE. Physics, Computer Science, etc.

Cross-listing Dept.
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# % H#% Course Objectives
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This course is designed for students of mathematics department, and also for students who need more algebra, such as
students in department of physics and department of computer science. It enables students to understand more
fundamental contents of linear algebra, and to use algebraic methods to solve problems.

ik % > R Learning Outcomes
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Provides students with sufficient linear algebra for the study of subsequent courses.
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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.)

Chapter 1 Vector Spaces (4 hours)

1.A Rn and Cn: Complex Numbers, Lists, Fn, Digression on Fields
1.B Definition of Vector Space

1.C Subspaces: Sums of Subspaces, Direct Sums

o EER (40D
1.ARn 5 Cn

1.B [ B [A] () 2 X

1.C 7%

Chapter 2 Finite-Dimensional Vector Spaces (4 hours)
2.A Span and Linear Independence: Linear Combinations and Span, Linear Independence.
2.B Bases
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Chapter 3 Linear Maps (10 hours)

3.A The Vector Space of Linear Maps: Definitions and Examples of Linear Maps, Algebraic Operations on L(V,W).

3.B Null Spaces and Ranges: Null Space and Injectivity, Range and Surjectivity, Fundamental Theorem of Linear Maps.
3.C Matrices: Representing a Linear Map by a Matrix, Addition and Scalar Multiplication of Matrices, Matrix Multiplication.

3.D Invertibility and Isomorphic Vector Spaces: Invertible Linear Maps, Isomorphic Vector Spaces, Linear Maps Thought
of as Matrix Multiplication, Operators.

3.E Products and Quotients of Vector Spaces: Products of Vector Spaces, Products and Direct Sums, Quotients of
Vector Spaces.

3.F Duality; The Dual Space and the Dual Map, The Null Space and Range of the Dual of a Linear Map, The Matrix of
the Dual of a Linear Map, The Rank of a Matrix.
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Chapter 4 Polynomials (4 hours)

Complex Conjugate and Absolute Value, Uniqueness of Coefficients for Polynomials, The Division Algorithm for
Polynomials, Zeros of Polynomials, Factorization of Polynomials over C, Factorization of Polynomials over R.
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Chapter 5 Eigenvalues, Eigenvectors, and Invariant Subspaces (6 hours)
5.A Invariant Subspaces: Eigenvalues and Eigenvectors, Restriction and Quotient Operators.

5.B Eigenvectors and Upper-Triangular Matrices: Polynomials Applied to Operators, Existence of Eigenvalues, Upper-
Triangular Matrices.

5.C Eigenspaces and Diagonal Matrices
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Chapter 6 Inner Product Spaces (6 hours)

6.A Inner Products and Norms: Inner Products, Norms.

6.B Orthonormal Bases: Linear Functionals on Inner Product Spaces.

6.C Orthogonal Complements and Minimization Problems: Orthogonal Complements, Minimization Problems.
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Chapter 7 Operators on Inner Product Spaces (8 hours)

7.A Self-Adjoint and Normal Operators: Adjoints, Self-Adjoint Operators, Normal Operators.

7.B The Spectral Theorem: The Complex Spectral Theorem, The Real Spectral Theorem.

7.C Positive Operators and Isometries: Positive Operators, Isometries.

7.D Polar Decomposition and Singular Value Decomposition: Polar Decomposition, Singular Value Decomposition.
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Chapter 8 Operators on Complex Vector Spaces (8 hours)

8.A Generalized Eigenvectors and Nilpotent Operators: Null Spaces of Powers of an Operator, Generalized
Eigenvectors, Nilpotent Operators.

8.B Decomposition of an Operator: Description of Operators on Complex Vector Spaces, Multiplicity of an Eigenvalue,
Block Diagonal Matrices, Square Roots.

8.C Characteristic and Minimal Polynomials: The Cayey-Hamilton Theorem, The Minimal Polynomial.
8.D The Jordan Form.
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Chapter 9 Operators on Real Vector Spaces (4 hours)

9.A Complexification: Complexification of a Vector Space, Complexification of an Operator, The Minimal Polynomial of
the Complexification, Eigenvalues of the Complexification, Characteristic polynomial of the Complexification.

9.B Operators on Real Inner Product Spaces
Normal Operators on Real Inner Product Spaces, Isometries on Real Inner Product Spaces.
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Chapter 10 Trace and Determinant (4 hours)
10.A Trace: Change of Basis: Trace: A Connection Between Operators and Matrices.
10.B Determinant: Determinant of an Operator, Determinant of a Matrix, The Sign of the Determinant, Volume.
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<> Sheldon Axler, Linear Algebra Done Right, Third Edition, (UTM), Springer Cham Heidelberg New York Dordrecht
London, ISSN 0172-6056.

O WEEAE, REK, AR, BT, HHKEHME, ISBN: 9787309059632,
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Mid-Term Test

HARER 40

Final Exam

BRI E
Final
Presentation

HE (THREFRE
35 A PP T
=0

Others (The
above may be
modified as
necessary)

1843773\ GRADING SYSTEM

M A, +=2%4H| Letter Grading
OB. —&ig4r#l GEX/AEL) Pass/Fail Grading

RE##t REVIEW AND APPROVAL
FRERBCETUTENRRLHEIET

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




