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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. EFEL K Course Title 5504 | Advanced Linear Algebra |

2. % % Department of Mathematics
Originating Department

3 BEHRS

' Course Code

4.  R#EE5 Credit Value 4

5. R L\ FAHE Major Foundational Courses
Course Type

6. BREH #*ZE Fall
Semester
BRES s . .

7. FHIEXLIE English & Chinese
Teaching Language

. X HHE, WFR
BRHIT. FRER BEF | 5 3 4 400
H > A=
EQQE)Mﬁﬁ’ LEdLiES huy@sustech.edu.cn
8 0755-8801-5910
' Instructor(s), Affiliation&| Yong Hu, Department of Mathematics
Contact Block 3, Room 409, Wisdom Valley
(For team teaching, please list | hyy@sustech.edu.cn
allinstructors) 0755-8801-5910
ERRIBE. FTR¥R. BRR

9. AR £ A4 To be announced
Tutor/TA(s), Contact
HIRABRB(FTAH)

10. Maximum Enrolment

(Optional)

1. BEFR iz JBIFFATR |SERISES He (g REER) ISy
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) [Total
=L 64 32 96
Credit Hours
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FRBRE. HEFEIER
Pre-requisites or Other| & None
Academic Requirements

JFEERE. HE%EIH AR (2 11-H) B 28 P AR RORS i
Courses for which this course

. e Advanced Linear Algebra Il (or l1I-H) or Advanced Linear Algebra
is a pre-requisite

HEERBEARENZER
Cross-listing Dept.

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

AR EEONHCE R BRSBTS, SIS E B . R B RS S ERA RS
G B AR B AN, T RS 5 SRR T T LS IR A . PR VAR 2 IR e T R SRR A b e
BATHEAME R, DLE IR AR B i e 4L SR 22 A0 H A

ARPE(R SR AE )N A AT FEREMLIETT AL, R a S 7 asla], RO AR, T AR, ik
TR LTS o

This course is primarily designed for students majored in pure and applied mathematics, and is divided into Parts | and I,
lasting ideally for two consecutive semesters. It aims at leading students into systematic and thorough studies of the
fundamentals of modern algebra, thus getting them to lay a solid foundation for subsequent, more advanced courses in
math major. The contents of the course and the standards of assessment will normally surpass the other courses in the
same series, the objective being to foster students with best background in algebra.

Main topics of this course (Advanced Linear Algebra |) include: Matrices and systems of linear equations, vector spaces
and their subspaces, linear maps and their matrices, determinants and applications, quadratic forms with geometric
applications.

ik %] B Learning Outcomes
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An adequate training through this course should help the students to understand the basics of advanced linear algebra
(such as matrices, linear spaces and linear operators) as well as some important applications in coordinate geometry.
Also, students are expected to gradually foster the ability of abstract thinking and doing logically rigorous arguments and
proofs in math.

REARLRHEER ERES USSR E, WREAANATURZE: mEIBESREREE, #EARAENR
EX* D)

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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4.1 flisor3s

4.2 IEAE5r3K
Chapter 0 Why Linear Algebra (1h)

§ 1 What to study

§ 2 How to learn

Chapter 1 Matrices and Linear Systems (11h)

§ 1 Solving systems of linear equations

1.1 Elementary transformations of equations
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1.2 Coefficient matrix and Gaussian elimination
1.3 Determining solution sets using row echelon forms

§ 2 Matrix arithmetic

2.1 Basic operations on matrices
2.2 Elementary matrices and matrix equivalence
2.3 Rank and inverses of matrices
2.4 Partitioned matrices
Chapter 2 Vector Spaces and Subspaces (14h)

§ 1 Revisiting linear systems

1.1 Some geometric intuition
1.2 Solution spaces of homogeneous systems
1.3 Linear dependence and independence

§ 2 Subspaces of R”n

2.1 More and more examples
2.2 Collections of vectors and linear combinations
2.3 Basis and dimension
2.4 Intersections and sums of subspaces

§ 3 Abstract vector spaces

3.1 Polynomials and function spaces
3.2 Abstract vector spaces
3.3 Finite dimensional spaces
Chapter 3 Linear Maps and Their Matrix Representations (16h)

§ 1 Linear Mpas

1.1 Linear transformations in the plane and the space
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1.2 Matrices as linear maps
1.3 General linear maps
1.4 Kernel and image

§ 2 Operations on linear maps

2.1 Matrix representations of linear maps
2.2 Four basic operations on linear maps
2.3 Linear functionals

§ 3 Change of bases and similarity of matrices

3.1 Matrix changes and basis changes
3.2 Eigenvalues and eigenvectors
3.3 Geometric interpretation
3.4 Diagonalization of matrices
Chapter 4 Determinants and applications (10h)

§ 1 Low order determinants

1.1 Determinants of order 2 and plane geometry
1.2 Scalar products, vector products and mixed products of vectors
1.3 Determinants of order 3 and space geometry

§ 2 Higher order determinants

2.1 Multilinearity of determinants
2.2 Construction of the determinant function
2.3 Frequently used properties
2.4 Examples of computations

§ 3 Applications of determinants

3.1 Cramer’s rule
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3.2 Rank and inverse matrices
3.3 Test of eigenvalues
Chapter 5 Quadratic Forms with Geometric Applications (12h)

§ 1 Basic concepts

1.1 Quadratic forms and their matrices
1.2 Equivalence of quadratic forms and congruence of matrices
1.3 Orthogonal bases

§ 2 Orthogonalization and canonical forms

2.1 Gram-Schmidt orthogonalization
2.2 Method of completing squares
2.3 Congruent canonical forms of symmetric matrices

§ 3 Inertia index and positivity

3.1 Normal forms of real and complex quadratic forms
3.2 Positivity of quadratic forms and symmetric matrices

§ 4 Classiciation of quadrics

4.1 Affine classification

4.2 Orthogonal classification

HM RHE TS %% K Textbook and Supplementary Readings

HH Textbook:

Wohrh,  CGREEREE R B, SRR dbRUREEHRE:, 2007, ISBN: 9787301053706
¥ 5% 1 Supplementary Readings:

Wohrh,  CGEEERE IR, dERT RS AL, 2008, ISBN: 9787301129050;

FE,  (AIERED) EesBl ), S5 8E ik, 2006, ISBN: 9787040198706;

Sheldon Axler, Linear Algebra Done Right, 3™ edition, Springer, 2015, ISBN: 9783319110790;

Peter D. Lax, Linear Algebra and its applications, 2" edition, 2007, ISBN 9780471751564
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PR ASSESSMENT

PG VA B 18] SERBRSTE S B i
Type of Time % of final Penalty Notes
Assessment score

Hi & Attendance

WERI 5
Class
Performance

NS 15

Quiz

WIEBH Projects

S ENE 10

Assignments

B 30
Mid-Term Test

BRER 40

Final Exam

HRIRE
Final
Presentation

HE (THERE
35 A PP
=)

Others (The
above may be
modified as
necessary)

2434 X, GRADING SYSTEM

M A. +=%%4H Letter Grading
OB. —&id4 ] GEI/AEE) Pass/Fail Grading

PR it REVIEW AND APPROVAL
AEERE ST U T RAENE RS HGEDT

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




