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Linear Algebra I Syllabus

1. Basic Course Information

Course Name Linear Algebra I Course Code MATH 1112
Course Level Undergraduate Credit/Contact 4/64
Hour
Major All Undergraduate Majors Teaching Mandarin and
Language English
Prerequisite None
School/Institute Institute of Mathematical Instructor Boqing Xue
Science

2. Couse Introduction
This course introduces the students with the basic theories and methods of linear algebra.
In this course, we will cover the following topics: Systems of linear equations, Gaussian
elimination, matrices, determinants and Cramer’s rule. Vectors, vector spaces, basis and
dimension, linear transformations. Eigenvalues, eigenvectors and quadratic forms.

Singular value decomposition.

3. Learning Goal
The students will familiar themselves with the framework of linear algebra by learning the
abstract from the concrete, thus the course begins by teaching them how to solve the linear
systems, and then introduces the concepts of matrix, determinant, vector space and linear
transformations along the way. Examples of applications will also be given so that
students could grasp the essentials of the theory by knowing how to apply them in

concrete situations.

4. Instructional Pedagogy



Blackboard, PPT or their combination, and Assignment

5. Couse Content and Schedule

Contact Teaching

Chapter Teaching Contents Week
Hours Modes
In Class

1. Systems of 1.1 Solving Linear

Week 1 to| 10 hours Teaching,

Linear Equations | Equations by Gaussian

Week 3 Review (Home
Work),

Discussion and

and Matrices Elimination. 1.2 Matrix

and its Main Properties.

1.3 Elementary Matrices

and Invertible Matrices Further
Expansion
2.1 Definition of In Class
Determinant. 2.2 Week 3 to| 6 hours Teaching,
2. Determinants | Evaluating Determinants. | Week 4 Review (Home
Work),

2.3 Properties of

Determinants and Discussion and

Cramer’s Rule Further

Expansion

3.1 Introduction to n- In Class

3. Euclidean space. 3.2 Norm, Dot Week 5 to| 6 hours Teaching,
Week 6 Review (Home
Work),

Discussion and

Vector Space Product in R”n and its

Geometry. 3.3

Orthogonality and a New

Insight of Linear System Further

by Geometry. 3.4 Cross Expansion

Product




4.1 Vector Spaces and

Subspaces. 4.2 Linear | Week 6 to| 16 hours In Class
4. General Vector | Independence. 4.3 Basis | Week 10 Teaching,
Space and Dimension. 4.4 Review (Home
Change of Basis. 4.5 Work),
Fundamental Spaces and Discussion and
rank, nullity of a matrix. Further
4.6 Matrix Transformation. Expansion
4.7 Geometry of Matrix
Operators
Middle Exam TBA Week 10 2 hours Closed Book
Exam
5. Eigenvalues 5.1 Eigenvalues and In Class
and Eigenvectors Eigenvectors. 5.2 Week 11 to | 6 hours Teaching,
Diagonalization. 5.3 Week 12 Review (Home
Complex Vector Space Work),
Discussion and
Further
Expansion
6. Inner Product 6.1 Inner Product and In Class
Space Orthogonality in Inner | Week 12 to | 5 hours Teaching,
Product Space. 6.2 Gram- | Week 13 Review (Home

Schmidt Process. 6.3 Best
Approximation and Least

Squares

Work),
Discussion and
Further

Expansion




In Class

Transformations. 8.3
Matrices for General
Linear Transformations.
8.4 Similarity. 8.5 Singular

Value Decomposition

. Diagonalizatio | 7.1 Orthogonal Matrices. | Week 13 to | 5 hours Teaching,
n and 7.2 Orthogonal Week 14 Review (Home
Quadratic Diagonalization. 7.3 Work),
Forms Quadratic Forms Discussion and
Further
Expansion
8.1 General Linear In Class
8 Linear Transformation and Week 15 to | 8 hours Teaching,
Transformatio Isomorphism. 8.2 Week 16 Review (Home
n Compositions and Inverse Work),

Discussion and
Further

Expansion

6. Course Assessment

Homework and quiz 20% ; Mid-Exam 30% ; Final-Exam 50%

7. Text Book and Reference

Recommended Textbook

Linear

(Application Version)

Book Name: Elementary
Algebra

Authors: Howard Anton

& Chris Rorres

ISBN : 978-1-118-43441-3

Published House: Wiley

Published Time : 2014

Edition Number : 11

Reference in Chinese
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8. Academic Integrity

This course highly values academic integrity. Behaviots such as plagiarism and cheating are
strictly prohibited.

9. Other Information (Optional)



