(ATA) invertible and A nonsingular
(best) least-squares solution

(m x n) linear system

(m x n) matrix

"is defined to be"

A nonsingular and (ATA) invertible
addition of matrices

algebraic multiplicity

angles between vectors

augmented matrix

bad vs good equivalences

basis

basis and linear independence
basis and rank

basis and spanning

basis for null space

basis for span

best approximation

best approximation is projection
bivariate data

Cauchy-Schwarz inequality
characteristic polynomial ca(t)
characteristic polynomials and eigenvalues
characteristic polynomials for similar matrices
closed form for powers of matrices
coefficient matrix

column n-vector

column space (of matrix)
commuting and symmetric matrices
component

component in direction of vector
consistency and rank

consistent linear system

coplanar

cross product

cross product direction

cross product not commuting

cross product properties

cube C,

det = determinant

det and inverse

det and rank

det properties

diagonal matrices commute
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diagonal matrix

diagonal matrix terminology

diagonal of square matrix
diagonalizability

diagonalizable (matrix)

diagonalizable and distinct eigenvalues
diagonalizable and symmetric matrices
diagonalization

diagonalized matrix powers
diagonalizing: how to

difference equations

dim = dimension (of vector space)

dim of null space and dim of range space
dim of range space and dim of null space
dim(range space) and rank

dim(span) and rank

directed line segment

distinct eigenvalues implies diagonalizable
distributive law

dot product

dot product and transpose

dot product properties

E Pluribus Unum

echelon form

effects of elementary operations on det
eigenspace

eigenspace and null space

eigenvalue

eigenvalues and characteristic polynomials
eigenvector

eigenvectors and exponentials of matrices
eigenvectors and powers of matrices
elementary matrices

elementary operations

equilibrium

equivalent linear systems

Euler's formula

exponential of matrix

exponential of matrix and eigenvectors
Fibonacci numbers as difference equation
Fibonacci numbers defined

Fibonacci numbers population model
Fibonacci numbers, closed form

fixed point

fixed points and Markov matrices

foxes and rabbits

foxes and rabbits
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foxes and rabbits solved

foxes and rabbits, matrix construction
free variables

free variables and number of solutions
free variables intuition, corrected

free variables intuition, false

function

Gauss-Jordan elimination

geometric multiplicity

global method for solving difference equations

golden ratio

golden rectangle

good vs bad equivalences
Gram-Schmidt

History

homogeneous linear system
homogeneous nontrivial solutions

how to diagonalize

hypotenuse of right triangle

I

identity matrix

identity matrix properties

inconsistent linear system

initial point

initial state of difference equation
inner product

inverse (of a matrix)

inverse and det

inverse and linear systems

inverse calculation

invertible (matrix)

least-squares approximating line
least-squares approximating model
least-squares approximation
least-squares error

least-squares solutions and normal equations
least-squares solutions when A nonsingular
legs of right triangle

length (of vector)

line

linear combinations

linear combinations and linear systems
linear combinations and rank

linear dependence and nontrivial linear
combination

linear dependence and rank

linear dependence and unnecessary vectors
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8.20, p. 689
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linear equation

linear independence and basis

linear system

linear systems and inverse

linear systems and linear combinations
linear systems and row equivalences
linear transformation

linear transformations and matrices
linearly dependent

linearly dependent columns and singularity
linearly independent

local method for solving difference equations
magnification factor

magnitude (of vector)

Markov matrices and fixed points
Markov matrix and process

matrices and linear transformations
matrix

matrix addition

matrix form of linear system

matrix form, homogeneous linear system
matrix multiplication

matrix operations properties

matrix that is not diagonalizable

matrix times standard basis

Moonorgs

Moonorgs, matrix construction
multiplication of matrices

multiplicity, algebraic

multiplicity, geometric

natural numbers

nontrivial linear combinations and linear
dependence

nontrivial solutions

norm (of vector)

normal equations

normal equations and least-squares solutions
not diagonalizable

null space

null space and eigenspace

null space basis

null space of (A'A)

nullity and rank

nullity (of a matrix)

nullity and number of free variables
number of free variables and nullity
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number of free variables and rank
number of solutions and free variables
number of solutions illustrated
number of solutions of linear system
number of vectors in bases

n-vector

order of square matrix

orthogonal

orthogonal advantage (1): Pythagorean
orthogonal advantage (2): linear combinations
orthogonal advantage (3): projections
orthogonal bases of eigenvectors and symmetry
orthogonal basis

orthogonal complement

orthogonal complement properties
orthogonal implies independence
orthogonal projection

orthogonal set

orthogonal terminology

orthonormal set

parallel (vectors)

parallelepiped

parallelogram formed by two vectors
pasting of matrices

picture of vector operations

point in opposite direction

point in same direction

popular vector spaces

powers of diagonalized matrix
powers of matrices and eigenvectors
powers of matrices, closed form
powers of square matrix

prerequisites

projection

projection is best approximation
projection onto vector

projection onto vector formula
Pythagorean theorem

Rn

rabbits and foxes

rabbits and foxes

rabbits and foxes solved

rabbits and foxes, matrix construction
radians

range space

range space and span

3.28, p. 166
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Remark 2.10, p. 90

Theorem 3.20, pp. 150--153
Theorem 4.37, p. 306
Definitions 1.17, p. 34

5.1, p. 354

Definition 6.10, p. 406

6.33, p. 441

6.36, p. 447

6.40, p. 456

Remark 8.36, p. 729
Definition 6.32, p. 439
Definition 6.49, pp. 479--480
Theorem 6.51, p. 483--484
Theorem 6.31, p. 436
Definition 6.13, pp. 410--411
Definition 6.29, p. 434
Terminology 6.5, p. 400
Definition 6.43, p. 462
Definitions 6.22, pp. 423--424
Definition 6.75 and Proposition 6.76, pp. 539--541
5.1, p. 357

Terminology 1.6, pp. 21--23
p. 45

Definitions 6.22, pp. 423--424
Definitions 6.22, pp. 423--424
4.17, pp. 260--261

Theorem 8.19, pp. 687--688
Theorem 8.14, p. 666
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Definitions 1.28, p. 71
Introduction, p. 8

Definition 6.13, pp. 410--411
Theorem 6.14, p. 412

(6.17) and Definition 6.16, pp. 415--416
Theorem 6.18, p. 418
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Definitions 1.17, p. 35

Examples 1.25(4), pp. 57--63

Introduction, pp. 4--7
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Examples 7.22(b), pp, 616--619
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Definitions 3.41 and (3.42) and (3.43), pp. 199-203
Theorem 4.15, p. 258
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rank (of a matrix)

rank and basis

rank and consistency

rank and det

rank and dim(range space)
rank and dim(span)

rank and linear combinations
rank and linear dependence
rank and nullity

rank and number of free variables
rank and singularity

rank and unique solutions
rank properties

real numbers

reduced echelon form
reflection

representation of vector by directed line segment

right-hand rule

rotation matrices

row equivalence and linear systems

row equivalent (matrix)

row n-vector

row space (of matrix)

scalar multiplication of matrices

scalar product

scalar triple product

scalars

similar matrices

similarity and characteristic polynomials
simple eigenvalue

singular (matrix)

singular matrix and unique solutions
singularity and linearly dependent columns
singularity and rank

solution of linear system

solution of systems of constant-coefficient
differential equations

solutions in terms of homogeneous solutions
solutions of difference equations

span

span and range space

span basis

spanning and basis

square corner

square matrix

stable point

standard basis
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Theorem 4.25, p. 272
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Introduction, p. 11
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7.16 and 7.17, pp. 605--607
Definitions 1.20, p. 40
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Theorem 2.27, p. 111
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p. 261

Definition 1.3, p. 18
Definitions 6.6 and 6.8, pp. 403--404
Definition 6.72 and Proposition 6.74, pp. 534 and 537
Introduction, p. 12
Definition 8.22, p. 693
Proposition 8.28, p. 713
Chapter VIII homework
Definition 3.38, p. 193
Theorem 3.39, p. 194
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Theorem 3.18, p. 148
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Definitions 4.11, pp. 251--252
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standard matrix

standard matrix for 45 degree rotation
standard matrix for 90 degree rotation
standard matrix for projection
standard matrix for reflection
standard matrix for rotation

steady state

submatrix

subspaces of R

sum of angles

symmetic implies diagonalizable
symmetric matrices and commuting
symmetric matrix

symmetry and orthogonal bases of eigenvectors
systems of constant-coefficient differential
equations

terminal point

too many vectors implies linear dependence
transpose (of a matrix)

transpose and dot product

transpose properties

triangle inequality

trivial solution

trivial vector

unique solutions

unique solutions and rank

unique solutions and singular matrix

unit circle

unit vector

unnecessary vectors and linear dependence
vector form of linear system

vector operations picture

vector space

vector spaces, popular

vector subspace

weighing self

zero vector
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