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1. Consider the usual vector space (R2,+, ·). For each of the following subsets of R2, determine
whether or not it is a vector subspace of R2:

(a) S = set of all (x, y) in R2 such that 6x+ 8y = 0.

(b) S = set of all (x, y) in R2 such that 6x+ 8y = 1.

2. Recall that F(R;R) denotes the vector space of functions f : R → R with the usual function
addition and scalar multiplication. For each of the following subsets of F(R;R), determine whether
or not it is a vector subspace of F(R;R):

(a) S = set of all f in F(R;R) such that f(x) + f(x+ 1) + f(x+ 2) = 1 for all x ∈ R.

(b) S = set of all f in F(R;R) such that f(x) + f(x+ 1) + f(x+ 2) = 0 for all x ∈ R.

3. Consider the following vector space

W2 = {(x1, x2) : x1, x2 ∈ R, x1 > 0, x2 > 0}

under the following operations:

Addition: for any u = (x1, x2) and v = (y1, y2) in W2,

u + v = (x1, x2) + (y1, y2) = (x1y1, x2y2)

Scalar multiplication: for any α ∈ R and u = (x1, x2) ∈W2,

α · u = α · (x1, x2) = (xα1 , x
α
2 ) .

(a) Determine which of the following subsets of W2 is a subspace of W2:

(a1) S = set of all (x1, x2) in W2 such that x1x2 = 0.

(a2) S = set of all (x1, x2) in W2 such that x21x2 = 1.

(b) Consider the following vectors v1, v2, v3 in W2 defined as follows:

v1 = (1, 2), v2 = (2, 1), v3 = (3, 2).

(b1) Is v1 in the linear span of {v2}?
(b2) Is v3 in the linear span of {v1,v2}?

4. Consider R3 with the usual (component-wise) addition and scalar multiplication operations.
Show that the linear span of the vectors (1, 0, 0), (1, 1, 0), (0, 1, 1) is R3 itself.

c©This material is copyrighted and is for the sole use of students registered in APSC 174. This material shall not be distributed or disseminated.
Failure to abide by these conditions is a breach of copyright and may also constitute a breach of academic integrity under the University Senate’s
Academic Integrity Policy Statement.

1


