淡江大學九十四學年度第 一 學期課程教學計畫表

壹、科目名稱：      線性代數

貳、授課老師：      王國徵
參、開課系所班級：  數學系資統組一年級
肆、必選修：        必修 
伍、學分數：        ３學分
陸、先修科目：      無
柒、教學內容及進度：
1. Matrix Algebra 

1.1 Introduction

1.2 Equality, addition, and multiplication by a scalar
1.3 Matrix multiplication

1.4 Matrix inverses

1.5 Partitioned matrices
2. Some simple Applications and Questions

2.1 Introduction

2.2 Business competition: Markov chains

2.3 Population growth: powers of a matrix

2.4 Equilibrium in networks: linear equations
2.5 Oscillatory systems: eigenvalues

2.6 General modeling: least squares

2.7 Production planning: linear programs
3. Solving Equations and Finding Inverses; Methods

3.1 Introduction

3.2 Solving equations by Gauss elimination

3.3 Existence of solutions to systems of equation

3.4 Finding inverses by Gauss elimination in practice

3.5 Row operations and elementary matrices

3.6 Choosing pivots for Gauss elimination in practice

3.7 The LU-decomposition

3.8 Work measures and solving slightly modified systems
4. Solving Equations and Finding Inverses; Theory

4.1 Introduction

4.2 Gauss-reduced form and rank

4.3 Solvability and solution sets for systems of equations

4.4 Inverses and rank

4.5 Determinants and their properties

4.6 Determinantal representation of inverses and solutions
5. Vectors and Vector Spaces
5.1 Introduction; geometrical vectors

5.2 General vector spaces
5.3 Linear dependence and linear independence 
5.4 Basis, dimension, and coordinates
5.5 Basis and matrices
5.6 Length and distance in vector spaces: norms
5.7 Angle in vector spaces: inner products
5.8 – 5.9 Orthogonal projections and bases
6. Linear Transformations and Matrices
6.1 Introduction; linear transformations

6.2 Matrix representations of linear transformations
6.3 Norms of linear transformations and matrices
6.4 Inverses of perturbed matrices; condition of linear equations
7. Eigenvalues and Eigenvectors; An Overview
7.1 Introduction

7.2 Definitions and basic properties
7.3 Eigensystems, decompositions, and transformation representations
7.4 Similarity transformations; Jordan form
7.5 Unitary matrices and unitary similarity; Schur and diagonal forms
7.6 Computer software for finding eigensystems

8. Eigensystems of Symmetric, and Normal Matrices, with Applications
8.1 Introduction

8.2 Schur form and decomposition; normal matrices
8.3 Eigensystems of normal matrices
8.4 Application: Singular value decomposition
8.5 Application: least squares and the pseudoinverse
9. Eigensystems of General Matrices, with Applications
9.1 Introduction

9.2 Jordan form
9.3 Eigensystems for general matrices
9.4 Application: discrete system evolution and matrix powers
9.5 Application: continuous system evolution and matrix exponentials
9.6 Application: iterative solution of linear equations
10. Quadratic Forms and Variational Characterizations of Eigenvalues

10.1 Introduction

10.2 Quadratic form in 2-dimentional spaces (plane)

10.3 Quadratic form in p-dimentional spaces

10.4 Extremizing quadraic forms: Rayleigh’s principle

10.5 Extremizing quadraic forms: the min-max principle

11. Linear Programming (optional, depending the time left)

11.1 Analysis of a simple example

11.2 A general linear program

11.3 Solving a general linear program

11.4 Duality
捌、授課方式：多媒體教學 （黑板，投影片，SAS Package）
玖、教學設備：投影機，單槍投影機
拾、教材課本：Applied Linear Algebra,3rd edition; by Ben Noble, James W. Daniel (Published by Pearson Education Taiwan Ltd.  ISBN 986-7727-74-6, printed in Taiwan June, 2003)
拾壹、參考書籍：

1. Matrices with applications in statistics by Franklin .Grabill(QA188.G715 1983)
Or – Matrix algebra Useful for Statistics; by Shayle R. Searle;1982

2. Linear Models by S.R. Searle (ISBN 0-471-76950-9)

拾貳、成績考核方式：There are 4 midterm exam and a final exam
	
	平時成績：    10分

	
	期中考成績：  40分

	
	期末考成績：  50分

	
	讀書報告：      ％

	
	其他（                      ）：       ％


