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Exercise 1

a) Linear.

f(λu+ µv) = λf(u) + µf(v)

f

λu1 + µv1
λu2 + µv2
λu3 + µv3

 =

(
λ(u1 + 3u2 + 4u3)

λu3

)
+

(
µ(v1 + 3v2 + 4v3)

µv3

)
(
λu1 + µv1 + 3(λu2 + µv2) + 4(λu3 + µv3)

λu3 + µv3

)
=

(
λ(u1 + 3u2 + 4u3) + µ(v1 + 3v2 + 4v3)

λu3 + µv3

)

b) Not linear. The first equation produces u1v2 and v1u2 in the first row, which has no chance
of happening in the second equation; they are not equal.

f(u+ v) = f

u1 + v1
u2 + v2
u3 + v3

 =

(
u1 + v1 + 2(u2 + v2) + (u1 + v1)(u2 + v2) + u3 + v3

u1 + v1 + u2 + v2 + u3 + v3

)

f(u) + f(v) =

(
u1 + 2u2 + u1u2 + u3

u1 + u2 + u3

)
+

(
v1 + 2v2 + v1v2 + v3

v1 + v2 + v3

)
=

(
u1 + 2u2 + u1u2 + u3 + v1 + 2v2 + v1v2 + v3

u1 + u2 + u3 + v1 + v2 + v3

)

c) Not linear because λf(u) + µf(v) will necessarily have λ + µ in it. The statements are not
equal.

f(λu+ µv) = f

λu1 + µv1
λu2 + µv2
λu3 + µv3

 = λu1 + µv1 + λu2 + µv2 + λu3 + µv3 + 1

d) Not linear.

f(λu+ µv) = f

((
λu1 + µv1
λu2 + µv2

))
=

(
λu2 + µv2
λu1 + µv1

)
= λ

(
u2

u1

)
+ µ

(
v2
v1

)
̸= λ

(
u1

u2

)
+ µ

(
v1
v2

)

Exercise 3

a) (
1
−1

)

b)

1
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Exercise 4

a) The vectors in both B and C are linearly independent and thus both form a base of R2.

1 -1 0
1 1 0

1 -1 0
0 2 0

and
2 3 0
1 -2 0

2 3 0
0 -3.5 0

b) Since

2 3 1
1 -2 1

2 3 1
0 − 7

2
1
2

with x1 = 5
7 and x2 = − 1

7

2 3 -1
1 -2 1

2 3 -1
0 − 7

2
3
2

with x1 = 1
7 and x2 = − 3

7

we have

AB
C =

(
5
7

1
7

− 1
7 − 3

7

)
.

c) (
3
2

1
2

− 1
2 − 5

2

)

d)

1 -1 2
1 1 1

and
1 -1 3
1 1 -2

(
1
7 − 3

7
1
2 − 5

2

)

2


