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VS-1 (Section S)

1. Use the Principle of Mathematical Induction to prove the following theorem.

Theorem 1 If W1,W2, · · · ,Wn are subspaces of a vector space V , then their intersection
n⋂

k=1

Wk is

also a subspace of V .

2. Show that no analogous theorem can be true for unions by specifying two particular subspaces of C3

whose union is not a subspace of C3. Be sure to explain why the union is not a subspace.

Notes:

• The intersection of sets S and T is defined by S ∩ T = {x : x ∈ S and x ∈ T} .

• This extends naturally to the intersection of a finite collections of sets S1, S2, · · · , Sn with the definition
n⋂

k=1

Sk = {x : x ∈ Sk, 1 ≤ k ≤ n} .

• The union of sets S and T is defined by S ∪ T = {x : x ∈ S or x ∈ T (or both)}

• The easiest subspaces to look at are those that are the spans of sets of vectors.
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