
Math 131, Fall 18
Discussion Section Worksheet 7

1. Let β = (e1, . . . , en) be the standard basis of Rn. For the following linear maps T : Rn →
Rn, compute the matrix [T ]ββ.

(a) T : Rn → Rn defined by T (a1, a2, . . .) = (a1, 2a2, . . . , nan).

(b) T : Rn → Rn defined by T (a1, a2, . . .) = (an, an−1, . . . , a1).

2. Recall the set of (m×n)-matrices Matm,n(F) is a vector space under entry-wise addition
and scalar multiplication. Consider the basis α of Mat2,2(R):[

1 0
0 0

]
,

[
0 1
0 0

]
,

[
0 0
1 0

]
,

[
0 0
0 1

]
,

and the basis β = (1, x, x2) of P2(R). Define T : P2(R)→ Mat2,2(R) by

T (p) =

[
p′(0) 2p(1)

0 p′′(3)

]
Compute [T ]αβ .
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3. Suppose V is n-dimensional, W is m-dimensional and T : V → W is a linear map. Let
β = (v1, . . . , vn) be a basis of V . Show that if T is injective, then there is a basis γ of
W such that [T ]γβ is the m× n-matrix of the form:

1 0 . . . 0

0 1
...

...
. . . 0

0 . . . 0 1
0 . . . 0 0
...

...
0 . . . 0 0


.

4. Consider the linear transformation T : R3 → R2 given in the standard basis by the
matrix [

2 1 0
1 0 1

]
∈ Mat2,3(R)

Find a basis β = (v1, v2, v3) of R3 such that with respect to the basis β of R3 and the
standard basis γ = ((1, 0), (0, 1)) of R2, the matrix of T takes the form

[T ]γβ =

[
1 0 0
0 1 0

]
.
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