
Contents

CHAPTER 1

Preface xi

Systems of Linear Equations

1.1 Introduction, 1
1.2 Two Linear Equations in Two Unknowns, 2
1.3 m Equations in n Unknowns: Gauss-Jordan and Gaussian 

Elimination, 6
1.4 Homogeneous Systems of Equations, 22 

Review Exercises for Chapter 1, 25

CHAPTER 2 Vectors and Matrices

2.1 Vectors, 27
2.2 The Scalar Product of Two Vectors, 33
2.3 Matrices, 37
2.4 Matrix Products, 41
2.5 Matrices and Linear Systems of Equations, 50
2.6 Linear Independence and Homogeneous Systems, 53
2.7 The Inverse of a Square Matrix, 59
2.8 The Transpose of a Matrix, 77

Review Exercises for Chapter 2, 80

CHAPTER 3 Determinants

3.1 Definitions, 82
3.2 Properties of Determinants, 88
3.3 If Time Permits: Proof of the Basic Theorem, 103
3.4 Determinants and Inverses, 105
3.5 Cramer’s Rule, 112

Review Exercises for Chapter 3, 116



Viii CONTENTS

CHAPTER 4 Vectors in R2 and R3

4.1 Vectors in the Plane, 118
4.2 The Scalar Product and Projections in R2, 128
4.3 Vectors in Space, 139
4.4 The Cross Product of Two Vectors, 150
4.5 Lines and Planes in Space, 158

Review Exercises for Chapter 4, 168

CHAPTER 5 Vector Spaces

5.1 Introduction, 172
5.2 Definition and Basic Properties, 172
5.3 Subspaces, 177
5.4 Linear Independence, Linear Combinations, and Span, 182
5.5 Basis and Dimension, 192
5.6 Change of Basis, 200
5.7 Orthonormal Bases and Projections in R", 211
5.8 If Time Permits: Inner Product Spaces, 222 

Review Exercises for Chapter 5, 228

CHAPTER 6 Linear Transformations

6.1 Definition and Examples, 230
6.2 Properties of Linear Transformations: Range and Kernel, 237
6.3 The Rank and Nullity of a Matrix, 243
6.4 The Matrix Representation of a Linear Transformation, 254
6.5 If Time Permits: Isomorphisms, 266
6.6 If Time Permits: Isometries, 270

Review Exercises for Chapter 6, 276

CHAPTER 7 Eigenvalues, Eigenvectors, and 
Canonical Forms

7.1 Eigenvalues and Eigenvectors, 277
7.2 If Time Permits: A Model of Population Growth, 289
7.3 Similar Matrices and Diagonalization, 293
7.4 Symmetric Matrices and Orthogonal Diagonalization, 301
7.5 Quadratic Forms and Conic Sections, 308
7.6 Jordan Canonical Form, 317

07.7 If Time Permits: Matrix Differential Equations, 324
7.8 If Time Permits: Two Interesting Results: The Theorems of Cayley-

Hamilton and Gershgorin, 335
Review Exercises for Chapter 7, 342



CONTENTS IX

CHAPTER 8 Numerical Methods

8.1 The Error in Numerical Computations, 344
8.2 Solving Linear Systems I: Gaussian Elimination with Pivoting, 347
8.3 Solving Linear Systems II: Iterative Methods, 353
8.4 Computing Eigenvalues and Eigenvectors, 363 

Review Exercises for Chapter 8, 371

APPENDIX 1 Mathematical Induction 373

APPENDIX 2 Complex Numbers 377

Answers to Odd-Numbered Problems 386

Index 423


