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1. Let P is the vector space of polynomials. Prove that sp(1, x) = sp(1 + 2x, 3x) [HINT: Show
that each of these subspaces is a subset of the other.]

Solution：

3-2, problem 8.

2. Determine whether the given set S of vectors is dependent of independent. Then reduce the
given set to be a basis for sp(S).

S = {1, ex + e−x, ex − e−x} is a subset in a vector space P.

Answer: Is S independent: ( Y es / No ) .

The basis for sp(S) is {1, ex + e−x, ex − e−x}

Solution：

3-2, problem 19. (Similar with 3-2 example 3.)
Suppose r1 × 1 + r2 × (ex + e−x) + r3 × (ex − e−x) = 0

Differentiating the equation twice, we have:

r2 × (ex + e−x) + r3 × (ex − e−x) = 0

Thus, we have r1 = 0.
Differentiating the equation once, we have:

r2 × (ex − e−x) + r3 × (ex + e−x) = 0

Substituting x = 0 into the above two equations, we have

2r2 = 0, 2r3 = 0

Therefore, r1 = r2 = r3 = 0. S is independent and S is a basis for sp(S).
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Circle each of the following True or False. Please give a counterexample （反例）for the false
statement and give an explain （解釋）for the true statement.

3. True False If S is independent, each vector in V can be expressed uniquely as a linear
combination of vectors in S.

Solution：
3-2, 25(g)

4. True False Every vector space with a nonzero vector has at least two distinct subspaces.

Solution：
3-2, 25(b)

5. True False If {v⃗1, v⃗2, ..., v⃗n} generates V , then each v⃗ ∈ V is a unique linear combination
in this set.

Solution：
3-2, 26(c)
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