
Worksheet for Three.IV (part 3) From Linear Algebra, by Hefferon

1. Find the inverse of this matrix. (
3 −1

−2 2

)

Solution: Using the formula (
a b

c d

)−1

=
1

ad− bc

(
d− b

−ca

)

we get this. (
3 −1

−2 2

)−1

=

(
3/4 −1/4

−1/2 1/2

)

Use it to solve these systems.

a)
3x− y= 5

−2x+ 2y=−1

Solution: Multiply both sides of the matrix equation by the inverse.(
3/4 −1/4

−1/2 1/2

)(
3 −1

−2 2

)(
x

y

)
=

(
3/4 −1/4

−1/2 1/2

)(
5

−1

)
(
x

y

)
=

(
9/4

7/4

)

b)
3x− y=−4

−2x+ 2y= 0

Solution: (
3/4 −1/4

−1/2 1/2

)(
3 −1

−2 2

)(
x

y

)
=

(
3/4 −1/4

−1/2 1/2

)(
−4

0

)
(
x

y

)
=

(
−2

−2

)



2. Find the inverse of this matrix. 2 1 −1

0 1 1

0 2 −1


Use it to solve this system.

2x+ y− z= 1

y+ z= 1

2y− z= 1

Solution: Here is the inverse. 2 1 −1 1 0 0

0 1 1 0 1 0

0 2 −1 0 0 1

 −2ρ2+ρ3−→

 2 1 −1 1 0 0

0 1 1 0 1 0

0 0 −3 0 −2 1


(1/2)ρ1−→
(−1/3)ρ3

 1 1/2 −1/2 1/2 0 0

0 1 1 0 1 0

0 0 1 0 2/3 −1/3


(1/2)ρ3+ρ1−→
−1ρ3+ρ2

 1 1/2 0 1/2 1/3 −1/6

0 1 0 0 1/3 1/3

0 0 1 0 2/3 −1/3


(−1/2)ρ2+ρ1−→

 1 0 0 1/2 1/6 −1/3

0 1 0 0 1/3 1/3

0 0 1 0 2/3 −1/3


To solve the system we have this.1/2 1/6 −1/3

0 1/3 1/3

0 2/3 −1/3


2 1 −1

0 1 1

0 2 −1


x

y

z

 =

1/2 1/6 −1/3

0 1/3 1/3

0 2/3 −1/3


1

1

1


x

y

z

 =

1/3

2/3

1/3




