
TEST 3: Duality
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Consider L : R
3 → R
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Remember Problem 3 from PRETEST 1: Classify all subspaces U of R
3 such

that
R
3 = N (L)⊕ U.

Fix standard bases {e1, e2, e3} for R
3, {e1, e2, e3, e4} for R

4, {φ1, φ2, φ3} for
(R3)′, and {ψ1, ψ2, ψ3, ψ4} for (R4)′.

Fix standard isomorphisms Φ : R
3 → (R3)′ and Ψ : R

4 → (R4)′.

Problem 1 Given a subspace U of R
3 from Problem 3 of PRETEST 1, what

can you say about
T ◦ L : U → Im(T )?

Problem 2 If U = span{y} is a subspace of R3 from Problem 3 of PRETEST 1
find a formula for

T ◦ Lv for v ∈ U.

Problem 3 Find a formula for
(

T ◦ L∣
∣

U

)

−1

w for w ∈ Im(T ).
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