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Adjectives

Square Matrices

Definition

An m X n matrix is square if m = n.
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Square Matrices

Definition

An m X n matrix is square if m = n.

square -

T not square



Adjectives

Triangular Matrices

The diagonal of a matrix refers to the collection of (i, /) entries.
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b11
bo1
b3z
ba1

b, b
b bz €11 C12 €3 Cia
b b C=| 1 c» 3 a4
32 bs3
b b €31 C32 C33 C34
42 basz



Adjectives

Triangular Matrices

Definition
The diagonal of a matrix refers to the collection of (i, /) entries.
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Triangular Matrices

Definition
The diagonal of a matrix refers to the collection of (i, /) entries.
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Triangular Matrices

Definition
A matrix is upper triangular if every entry below the diagonal is zero.
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Definition
A matrix is upper triangular if every entry below the diagonal is zero.
upper triangular —3
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Triangular Matrices

Definition

A matrix is upper triangular if every entry below the diagonal is zero.
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Triangular Matrices

Definition
A matrix is upper triangular if every entry below the diagonal is zero.
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Triangular Matrices

Definition
A matrix is upper triangular if every entry below the diagonal is zero.
upper triangular —3
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Adjectives

Triangular Matrices

Definition
A matrix is upper triangular if every entry below the diagonal is zero.
upper triangular —3
0
0

upper triangular —3
5 1 0 2 8
0" 016 0 4
5 5 019 3
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This is equivalant to requiring a;; = 0 for / > j.
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Triangular Matrices

Definition
A matrix is lower triangular if every entry above the diagonal is zero.
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Triangular Matrices

Definition
A matrix is lower triangular if every entry above the diagonal is zero.
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Triangular Matrices

Definition
A matrix is lower triangular if every entry above the diagonal is zero.
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A matrix is lower triangular if every entry above the diagonal is zero.
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Triangular Matrices

Definition
A matrix is lower triangular if every entry above the diagonal is zero.

not lower triangular
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This is equivalant to requiring aj; = 0 for i < j.
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Diagonal Matrices

Definition
A matrix is diagonal if every nondiagonal entry is zero.
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Diagonal Matrices

Definition
A matrix is diagonal if every nondiagonal entry is zero.
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Diagonal Matrices

Definition

A matrix is diagonal if every nondiagonal entry is zero.
diagonal matrix -3
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Diagonal Matrices

Definition

A matrix is diagonal if every nondiagonal entry is zero.
. . diagonal matrix -3
diagonal matrix
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Diagonal Matrices

Definition

A matrix is diagonal if every nondiagonal entry is zero.
diagonal matrix -3

diagonal matrix not a diagonal matrix
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Adjectives

Diagonal Matrices

Definition

A matrix is diagonal if every nondiagonal entry is zero.
diagonal matrix

diagonal matrix -3 0 0 Ko not a diagonal matrix
0 : 8 0 0 0 2 8
0 0
00 000 0 0 0

This is equivalant to requiring a;; = 0 for i # j.



Adjectives

Diagonal Matrices

Definition
diag(di, ..., d,) is the n x n diagonal matrix with diagonal d, ..., d,.

4 0 0 00O
00 0 00O
diag(4,0,-7,12,5)= | 0 0 =7 0 O
00 0120
00 0 05
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Definition
diag(di, ..., d,) is the n x n diagonal matrix with diagonal d, ..., d,.

diag(4,0,—-7,12,5) =

Blank entries in a matrix are understood to equal zero.



Adjectives

Diagonal Matrices

Definition
diag(di, ..., d,) is the n x n diagonal matrix with diagonal d, ..., d,.

4

diag(4,0,—-7,12,5) = -7
12

Blank entries in a matrix are understood to equal zero.
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Zero Matrices

Definition
The zero vector and zero matrix are full of zeros.

0
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Adjectives

Zero Matrices

Definition
The zero vector and zero matrix are full of zeros.

0 8 00
0, = 0,4 = O3,,=10 0 Osxs =
0 0
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If the context is clear, we omit the subscripts and just write O.
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Nonzero Matrices

Definition
A matrix or vector is nonzero if at least one entry is nonzero.
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Nonzero Matrices

Definition
A matrix or vector is nonzero if at least one entry is nonzero.
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Nonzero Matrices

Definition

A matrix or vector is nonzero if at least one entry is nonzero.

0 0000
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Nonzero Matrices

Definition
A matrix or vector is nonzero if at least one entry is nonzero.

0 0000
(7] 0000 0 03)o(@

v= |0 =0@0 o B=[0(@)0(5)0
0 0000 00 0 0(8]
0 0000



Adjectives

Nonzero Matrices

Definition
A matrix or vector is nonzero if at least one entry is nonzero.

0 0000
(7] 0000 0 03)o(@

v= |0 =0@0 o B=[0(@)0(5)0
0 0000 00 0 0(8]
0 0000

Here, each of v, A, and B is nonzero.
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Identity Matrices

Definition
The n x n identity matrix I,, has ones on the diagonal and zeros elsewhere.
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The standard basis {e1,...,e,} of R" are the columns of /,.



Adjectives

Identity Matrices

Definition
The n x n identity matrix I,, has ones on the diagonal and zeros elsewhere.
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The standard basis {e1,...,e,} of R" are the columns of /,.



Adjectives

Identity Matrices

Definition
The n x n identity matrix I,, has ones on the diagonal and zeros elsewhere.
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The standard basis {e1,...,e,} of R" are the columns of /,.
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Identity Matrices

Definition
The n x n identity matrix I,, has ones on the diagonal and zeros elsewhere.
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The standard basis {e1,...,e,} of R" are the columns of /,.
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Identity Matrices

Definition
The n x n identity matrix I,, has ones on the diagonal and zeros elsewhere.
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Identity Matrices

Definition
The n x n identity matrix I,, has ones on the diagonal and zeros elsewhere.
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Identity Matrices

Definition
The n x n identity matrix I,, has ones on the diagonaleand zeros elsewhere.
1
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Identity Matrices

Definition
The n x n identity matrix I,, has ones on the diagonal and zeros elsewhere.
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The standard basis {e1,...,e,} of R" are the columns of /,.
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Identity Matrices

Definition
The n x n identity matrix I,, has ones on the diagonal and zeros elsewhere.
. 12375
e1qer Tg g 1Y0Y0)o0
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The standard basis {e1,...,e,} of R" are the columns of /,.
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Identity Matrices

Definition
The n x n identity matrix I,, has ones on the diagonal and zeros elsewhere.
e1 162 1€3 R S e
e1qer Tg 3 TYoYoYo
12{10} LsK=10]1]0 I:0100
27 ]lo) 1 3 olol: 4 ofojz1]o
' ' 0]ojo]1

The standard basis {e1,...,e,} of R" are the columns of /,.
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First Pivot Column

Definition

The first pivot column of a matrix is the first nonzero column.
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Adjectives

First Pivot Column

Definition

The first pivot column of a matrix is the first nonzero column.
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Adjectives

First Pivot Column

Definition

The first pivot column of a matrix is the first nonzero column.
3 Colg=first pivot column of B

)
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Adjectives
Rank One Matrices

Definition
A matrix is rank one if every column is a multiple of the first pivot column.

2 6 -2 0 7 -3
5 15 -5 0 14 0
A=13 9 _3 B=10 1 5
6 18 —6 0 5 8
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Rank One Matrices

Definition

A matrix is rank one if every column is a multiple of the first pivot column.
Coly=first pivot column 1

2Y 6) -2 0 7 -3
5|15 -5 0 14 0
A=1l3] of -3 B=10 1 5
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Adjectives
Rank One Matrices

Definition

A matrix is rank one if every column is a multiple of the first pivot column.
Coly=first pivot column 1

A S B 0 7 -3
5[15| -5 0 14 0
A=1ls] of -3 B=10 1 5
618 -6 0 5 8
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Rank One Matrices

Definition
A matrix is rank one if every column is a multiple of the first pivot column.
Coly=first pivot column 1 Coly=first pivot column 1
2] 612 of 7] -3
5]15] -5 0]j14] ©
A=13] of -3 B=10of 1] s
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Rank One Matrices

Definition
A matrix is rank one if every column is a multiple of the first pivot column.
Coly=first pivot column 1 Coly=first pivot column 1
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Rank One Matrices

Definition
A matrix is rank one if every column is a multiple of the first pivot column.
Coly=first pivot column 1 Coly=first pivot column 1
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Adjectives
Rank One Matrices

Definition
A matrix is rank one if every column is a multiple of the first pivot column.
Coly=first pivot column 1 Coly=first pivot column 1
2] 612 o] 71-3
5151 -5 0]14] O
A= 3] 9] =3 B=1lof| 1] s
6]18] —6 0] 5] 8
3coh T T _1.con 0-Col, T T ccol

Here, A is rank one and B is not rank one.
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