Linear Algebra

Introduction:
Linear Equations

v

Review

Basic Notation

Basic Operations:
Addition and
Multiplication

Special Matrices

v

Inverses and Solving
Linear Systems

Matrix Functions

Putting Equations
into Matrix Form

Advanced Topic:
Range and Linear
Independence

Advanced Topic:
Eigenvalues

Advanced Topic:
Definiteness and
Quadratic Forms




The Matrix Inverse

e Inverse of a square matrix A € R™ " denoted A~!

AATT=T=A71A

e May not exist (non-singular matrix has inverse,
singular matrix does not)

A1 exists <= Az # 0 for all z # 0



e Some important properties for A, B € R™*"
non-singular

- (A=A



Solving Linear Equations

e Two linear equations

4$1 —5:62 = —13
—21’1 +3l’2 = 9

e In vector form, Ax = b, with

[ 4 =5 [ [ -13
S B MR



e Solution using inverse

Axr =1b
A Az = A
r=A"1b

e Won't worry here about how to compute inverse,
but it's very similar to the standard method for
solving linear equations



