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Problems
1. Let A = {(−2, 1), (−1, 1)},B = {(3, 2), (2,−2)},
C = {(1, 0, 1, 0), (0, 0,−1, 0), (0, 2, 0, 1), (0, 1, 0, 1)},
and let φ, ϕ : R2 → R2 i ψ : R2 → R4 be such that

• ψ((x, y)) = (x+ y,−x,−3y,−x+ 2y),

• M(φ)stA =

[
1 1
2 0

]
,

• M(ϕ)BA =

[
−1 0
−2 3

]
,

Find

• M(id)Cst,

• M(ψ)stst,

• M(ϕ)stA ,

• M(ψ ◦ (ϕ+ 3φ))CA,
• the coordinates of ψ(ϕ(v) + 3φ(v)) in the basis
C, if vector v has coordinates 1, 1 with respect
to A.

2. Let A = {(5, 7, 1), (4, 0, 0), (6, 2, 5)},B =
{(1,−1, 1), (0, 1, 6), (0, 1, 5)}. Find a matrix
C ∈ M3×3(R) such that for every α ∈ R3 we get the
following. If a1, a2, a3 are the coordinates of α with
respect to A, and b1, b2, b3 are the coordinates of this
vector with respect to B, then

C ·

[
a1
a2
a3

]
=

[
b1
b2
b3

]
.

3. Let A = {(2, 1), (1, 1)},B = {(1, 3), (0, 1)}, C =
{(0, 1), (1, 4)}, and let ϕ : R2 → R2 be a linear

transformation such that M(ϕ)BA =

[
1 2
3 4

]
. Find

M(ϕ)CA.

Homework

Group 8:00
1. Let A = {(1, 2, 3), (2, 1, 0), (4, 5, 0)},B =
{(2, 1, 2), (3, 1, 2), (2, 1, 3)}. Find a matrix C ∈
M3×3(R), such that for any vector α ∈ R3 we get
that if the coordinates of α with respect to A are
a1, a2, a3 , and b1, b2, b3 are the coordinates of this
vector with respect to B, then

C ·

[
a1
a2
a3

]
=

[
b1
b2
b3

]
.

2. Let A = {(1, 1, 2), (1, 2, 1), (0, 0, 1)},B =
{(2, 1), (1,−1)}, C = {(2, 4), (−1, 1)} and let ϕ : R3 →
R2 be a linear transformation such that M(ϕ)BA =[
−1 3 2
5 −3 4

]
. Find M(ϕ)CA.

Group 9:45
1. Let A = {(2, 1, 0), (1, 2, 3), (4, 5, 0)},B =
{(1, 2, 2), (1, 2, 3), (1, 3, 2)}. Find a matrix C ∈
M3×3(R), such that for any vector α ∈ R3 we get the
following. If a1, a2, a3 are the coordinates of α with
respect to A, and b1, b2, b3 are the coordinates of this
vector with respect to B, then

C ·

[
a1
a2
a3

]
=

[
b1
b2
b3

]
.

2. Let A = {(2, 1, 1), (1, 2, 1), (1, 0, 0)},B =
{(1,−1), (2, 1)}, C = {(−1, 1), (2, 4)} and let ϕ : R3 →
R2 be a linear transformation such that M(ϕ)BA =[
1 3 2
5 3 4

]
. Find M(ϕ)CA.
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