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1. Prove that for a vector v ∈ V and a scalar α ∈ F,

(a) Ov = 0

(b) (−1)v = −v

2. Let V be the set of all pairs (x, y) where x, y ∈ R and let α ∈ R. Define

(x, y) + (x1, y1) = (x + x1, y + y1)

α(x, y) = (αx, y)

With these operations, is V a vector space over R? If so, prove it. If
not, find operations such that V is a vector space.

3. Let F be a field and n ∈ Z let V = Mn×n(F). Which of the following
matrices are subspaces of V ?

(a) all invertible A ∈ V .

(b) all non-invertible A ∈ V

(c) all A ∈ V such that AB = BA for some fixed matrix B ∈ V

(d) all A ∈ V such that A2 = A

4. Let U,W be subspaces of a vector space V . Prove that U ∩ W is also
a subspace of V .

5. Are the vectors

v1 = (1, 1, 2, 4) v2 = (2,−1,−5, 2)

v3 = (1,−1,−4, 0) v4 = (2, 1, 1, 6)

linearly independent in R
4?
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