Linear Algebra
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Section 1 - Operations on One Matrix

Row Operations

Row-Echelon Form

Gaussian Elimination

Representing Systems with Matrices
Solving Linear Systems in Two Unknowns
Solving Linear Systems in Three Unknowns
The Number of Solutions to a Linear System
The Determinant

The Nature of Solutions to a Linear System

Section 2 - Operations on Two Matrices

Scalar Multiplication

Matrix Addition & Subtraction
Zero Matrices

Matrix Multiplication

Identity Matrices
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Section 3 - Matrices as Vectors

Vector Operations

Unit Vectors and Basis Vectors
Linear Combinations

Vector Span

Linear Independence

Linear Subspaces

Basis of a Vector Space

Section 4 - Dot Products and Cross Products

Dot Product

Angle Between Vectors
Cauchy-Schwarz Inequality

Vector Triangle Inequality

Equation of a Plane

Equation of a Plane and Normal Vectors
The Cross Product

Section 5 - Matrix-Vector Products

Multiplying Matrices by Vectors

The Null Space of a Matrix

Finding the Null Space of a Matrix

The Column Space of a Matrix

The Column Space and Ax=b

The Dimension of a Subspace (Nullity)
The Rank of a Matrix

Section 6 — Transformations

Functions Defined as Mappings

Vector Transformations

Linear Transformations

Matrix-Vector Multiplication as Linear Transformations
Linear Transformations as Matrix-Vector Multiplication
The Image of a Subset Under Matrix Transformation
The Preimage of a Transformation

The Kernel

Linear Transformations Addition and Scaling

Rotations as Linear Transformations

Projections as Linear Transformations

Compositions of Linear Transformations
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Section 7 - Inverses

Inverse of a Linear Transformation

Invertibility of a Linear Transformation

Invertible and Singular Matrices

Inverses are Linear Transformations

Finding the Inverse of a 3 x 3 Matrix

Finding the Inverse of a 3 x 3 Matrix Using a Cofactor Matrix
Finding the Inverse of a 2 x 2 Matrix

Solving Systems of Equations with Inverse Matrices

Section 8 — Determinants

The Determinant of a 2 x 2 Matrix

The Determinant of a 3 x 3 Matrix

Finding the Determinant using Any Row or Column

The Determinant When Rows Multiplied by a Scalar

The Determinant When Rows Multiplied by a Scalar

The Determinant Following Row Operations

The Determinant for Upper and Lower Triangular Matrices
Using the Determinant to Calculate Area

Cramer's Rule for Solving Systems of Equations

Section 9 — Transposes

Matrix Transposes

Determinant of a Matrix Transpose

The Transpose of a Matrix Product

The Transpose of Sums of Matrices

The Transpose of Matrix Inverses

The Product of a Matrix and its Transpose
Null and Column Spaces of the Transpose

Section 10 - Orthogonality and Change of Basis

Orthogonal Complements

Orthogonal Complements of Fundamental Subspaces
Orthogonal Complements of Fundamental Subspaces
Projection onto a Subspace

Least squares solution

Coordinates in a New Basis

Transformation Matrix for a Non-Standard Basis
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Section 11 - Orthonormal Bases and Gram-Schmidt

Orthonormal bases
Projection onto an orthonormal basis
Gram-Schmidt process for change of basis

Section 12 - Eigenvalues and Eigenvectors

Introduction to Eigenvalues and Eigenvectors
Finding Eigenvalues

Finding Eigenvectors

Eigenspaces
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