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Linear Algebra

e What is Linear Algebra?
®* Why are we studying Linear Algebra?
e How do we study Linear Algebra?

e What will be covered in this course?




What is Linear Algebra?

® A math course in which we deal with a lot of vectors and
matrices’?

® A math course in which we learn to systematically solve linear
equations?

® A math course in which we calculate eigenvalues and
determinants of matrices?

* A math course in which we play with vector spaces, inner
products, and linear transforms?

e All of the above!!




What is Linear Algebra?

* Textbook (page xvii):

* Linear algebra is concerned with vectors and matrices, and
with special functions called linear transformations that

are defined on vectors.




What is Linear Algebra?

° Wikipedia:

e Linear algebra is the branch of mathematics concerning

vector spaces, often finite or countably infinite dimensional,

as well as linear mappings between such spaces.

® Such an investigation is initially motivated by a system of linear

equations in several unknowns. Such equations are naturally

represented using the formalism of matrices and vectors.
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From Wikipedia, the free encyclopedia
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material may be challenged and removed. (May 2011)

Linear algebra is the branch of mathematics concerning
vector spaces, often finite or countably infinite dimensional,
as well as linear mappings between such spaces. Such an
investigation is initially motivated by a system of linear
equations in several unknowns. Such equations are
naturally represented using the formalism of matrices and
vectors.[]

Linear algebra is central to both pure and applied




Why Studying Linear Algebra?

¢ Fundamental knowledge for a wide variety of real-life
applications.

e Electrical networks

® Communication systems
® Google searches

® Computer graphics

® Economics

® Physics

* Biology

® Statistics

® Population change

e Alot,alot, ... more.....




How do we study Linear Algebra?

e What do you need to be familiar with in advance?

o Algebra (FRBY 5 B i~E)

® Concept of Set Theory, functions, etc.

Read “Appendix A — Sets”, “Appendix B — Functions” when necessary.
® The following materials are auxiliary but not required.
® Analytic geometry (FENTZ.(] ; =50
® Trigonometry (E% PR B H ~ E.:[)

e Calculus.




How do we study Linear Algebra?

¢ What should you do to learn Linear Algebra well?

° Carefully read each section before the classroom discussion

occurs.
® Prepare regularly for each class.
* Ask questions of yourself and others.

® Review often.




How do we study Linear Algebra?

e How will I teach Linear Algebra?
® Mostly powerpoint slides each lecture to show key concepts.

® Sometimes blackboard writing for arithmetic derivation and theorem
proofs.

¢ Definitions of key concepts in Linear Algebra.
All definitions of key concepts will be taught and tested in English.

® Proof of theorems. (lemmas, corollary, properties, propositions,
etc.)

° Examples to illustrates the ideas.

* How do we study Linear Algebra?
® Understand the definitions clearly.

® Practice to come up with proofs of theorems.
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What will be covered in this course?

® Course outline

® Chapter 1.
® Chapter 2.
® Chapter 3.
® Chapter 4.
® Chapter 5.
® Chapter 6.
® Chapter 7.

Matrices, Vectors, and Systems of Linear Equations
Matrices and Linear Transformations
Determinants

Subspaces and Their Properties

Eigenvalues, Eigenvectors, and Diagonalization
Orthogonality

Vector Spaces (Linear Spaces)
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LINEAR ALGEBRA

This course will cover:
1.

Matrices, Vectors, and Systems of Linear Equations

1.1 Matrices and vectors

1.2 Linear combination, matrix-vector products, and special matrices
1.3 Systems of linear equations

1.4 Gaussian elimination

1.6 The span of a set of vectors

1.7 Linear dependence and linear independence

2. Matrices and Linear Transformations

2.1 Matrix multiplication

2.3 Invertibility and elementary matrices

2.4 The inverse of a matrix

2.7 Linear transformations and matrices

2.8 Composition and invertibility of linear transformations
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3. Determinants

3.1 Cofactor expansion
3.2 Properties of determinants

4. Subspaces and Their Properties
4.1 Subspaces
4.2 Basis and dimension
4.3 The dimension of subspaces associated with a matrix
4.4 Coordinate systems
4.5 Matrix representations of linear operators

5. Eigenvalues, Eigenvectors, and Diagonalization
5.1 Eigenvalues and eigenvectors
5.2 The characteristic polynomial
5.3 Diagonalization of matrices
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6. Orthogonality
6.1 The geometry of vectors
6.2 Orthogonal vectors
6.3 Orthogonal projections
6.4 Least-squares approximation and orthogonal projection matrices
6.5 Orthogonal matrices and operators
6.6 Symmetric matrices

7. Vector Spaces
7.1 Vector spaces and their subspaces
7.2 Linear transformations
7.3 Basis and dimension
7.4 Matrix representation of linear operators
7.5 Inner product spaces




