
MAT 204: Homework assignment I
(due by Monday 09/25/2006 at 2 pm)

Note: Only the starred exercises will be graded. The others are just �suggested�
for your mastering the material of the course.

Please, JUSTIFY all your answers!!

Ch. 2.1 (Vector spaces and subspaces):
1 - 2∗ - 5∗ - 13 .

Ch. 2.3 (Linear independence, basis and dimension):
2 - 5 - 7 - 8∗ - 11(abd) - 20(ab)∗ - 32(a)∗ - 34∗ - 42.
(Hint for ex. 34: use Grassmann's dimension formula)

Ch. 2 (Review exercises):
2.1 - 2.2∗ - 2.14.

Exercise A∗.
Consider the following two vectors in R3:

v = (1, 2, 3) and w = (1, 4, 0).

i) Verify that v and w are linearly independent.
ii) Verify that z = (1, 0, 6) is a linear combination of v and w.
iii) Verify that v is a linear combination of z and w.

Exercise B∗.
In R2, let us consider the following two vectors:

v1 = (1, 1) and v2 = (2, 0).

i) Verify that {v1, v2} is a basis of R2.
ii) Find the coordinates of the vector v = (1, 2) with respect to this basis.
iii) Determine the vector w ∈ R2 that has coordinates (1, 2) with respect to

this basis. Is w = v ?
iv) Determine the vectors z ∈ R2 that have the same coordinates with respect

to this basis and the canonical one of R2.

Exercise C∗.
In R4, let us consider the following three vectors:

v1 = (1, 0, 0, 0), v2 = (1, 1, 0, 0) and v3 = (1, 1, 1, 0).

i) Verify that they are linearly independent.
ii) Complete them to form a basis of R4.
iii) Verify that

〈v1, v2, v3〉 = {(a1, a2, a3, 0), for all a1, a2, a3 ∈ R}.
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