
MA 265 Lecture 2

Section 1.2 Matrices

Definitions

• A rectangular array of m× n real or complex numbers arranged in m horizontal rows
and n vertical columns:

A =


a11 a12 · · · a1n
a21 a22 · · · a2n
...

...
. . .

...
am1 am2 · · · amn

 (1)

is called an . We say that the matrix A is .

• The ith row and the jth column of A are

• If m = n, we say that A is a , and that the numbers a11,
a22, · · · , ann form the of A.

• The number aij is called the of A, or the
of A. We can write the matrix A as

• An n × 1 matrix is called an or a when n
is understood.

• Two m× n matrices A = [aij] and B = [bij] are equal if

1



Example 1. Examples of matrices

A =

[
1 2 3
−1 0 1

]
, B =

[
1 + i 4i
2 − 3i −3

]
, C =

 1
−1
2

 .

Example 2. If [
a + 2b 2a− b
2c + d c− 2d

]
=

[
4 −2
4 −3

]
find a, b, c, and d.

Matrix Operations

Addition: If A = [aij] and B = [bij] are both m × n matrices, then the sum A + B is an
m× n matrix C = [cij] defined by

Example 3. Let

A =

[
1 −2 3
2 −1 4

]
, B =

[
0 2 1
1 3 −4

]
.

Then

A + B =

Remark: the sum of A and B is defined only when .
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Scalar Multiplication: If A = [aij] is an m × n matrix and r is a real number, then the
scalar multiple of A by r is an m× n matrix C = [cij] where

Example 4. Let

A =

[
1 −2 3
2 −1 4

]
, B =

[
0 2 1
1 3 −4

]
.

Then

5A =

A−B =

More Definitions

• If A1, A2, · · · , Ak are matrices of the same dimension, and c1, c2, · · · , ck are real num-
bers, then

c1A1 + c2A2 + · · · + ckAk (2)

is called a of A1, A2, · · · , Ak.

The numbers c1, c2, · · · , ck are called .

• The linear combination (2) can be expressed using summation notation:

• If A = [aij] is an m×n matrix, then the of A is an n×m matrix
AT = [aTij] defined by

aTij =
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Example 5. Let

A =

[
1 −2 3
2 −1 4

]
Then

AT =

Example 6. Suppose A and B are both m× n matrices. Then

(2A + 3B)T =

(AT )T =

(A− 2BT )T =
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