
Section 1.4 [
a11 a12 b1
a21 a22 b2

]

a11x1 + a12x2 =
a21x1 + a22x2 =

b1
b2

[
a11x1 + a12x2

a21x1 + a22x2

]
=

[
b1
b2

]
[
a11x1

a21x1

]
+

[
a12x2

a22x2

]
=

[
b1
b2

]
[
a11
a21

]
x1 +

[
a12
a22

]
x2 =

[
b1
b2

]
[
a11 a12
a21 a22

] [
x1

x2

]
=

[
b1
b2

]
[
a11 a12
a21 a22

] [
x1

x2

]
=

[
b1
b2

]
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Matrices as linear combinations:


a11x1 + a12x2 + ...+ a1nxn

a21x1 + a22x2 + ...+ a2nxn

.

.

.
am1x1 + am2x2 + ..., amnxn

 =


b1
b2
.
.
.
bm




a11
a21
.
.
.

am1

x1+


a12
a22
.
.
.

am1

x2+...+


a1n
a2n
.
.
.

amn

xn =


b1
b2
.
.
.
bm




a11 a12 ... a1n
a21 a22 ... a2n
. . .
. . .
. . .

am1 am2 ... amn




x1

x2

.

.

.
xn

 =


b1
b2
.
.
.
bm
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Solve:
x1 + 6x3 =

x2 + 8x3 =
7
9

Solve: [
1 0 6
0 1 8

] [
x1

x2

]
=

[
7
9

]

Augmented Matrix:[
1 0 6 7
0 1 8 9

]
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If possible write

[
7
9

]
as a linear combination of[

1
0

]
,

[
0
1

]
,

[
6
8

]

Is

[
7
9

]
in span{

[
1
0

]
,

[
0
1

]
,

[
6
8

]
}?

Does span{
[
1
0

]
,

[
0
1

]
,

[
6
8

]
} = R2?
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