
MAT 204: Homework assignment IV
(due by Monday 10/16/2006 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. 2.4 (The four fundamental subspaces):
(Note: when the exercise ask to compute the dimensions and bases of the four

subspaces, just do it for the row space and column space, i.e., the spaces generated
by the rows or columns of the matrix.)
2∗ - 3 - 4∗ - 18 - 21(a)∗ - 22.

Ch. 4.4 (Applications of determinants):
3 - 4∗ - 13 - 14∗ - 15.

Ch. 4 (Review exercises):
4.11 - 4.12∗ - 4.13 - 4.14∗.

Exercise A∗.
Let AX = 0 be a HLS(m,n, R). Show that the following conditions are equivalent:

i) AX = 0 has only one solution;
ii) for any b ∈Mn,1(R), the LS(n, m, R) AT Y = b is solvable.

(Warning: you have to prove both i)=⇒ ii) and ii)=⇒ i).)

Exercise B∗.
Consider the HLS(3, 4, R):  x1 + cx4 = 0

x2 + cx4 = 0
cx1 + x3 = 0

depending on the parameter c ∈ R.

i) Using Rouché-Capelli's theorem, determine how many solutions it has.
Does it depend on c?

ii) Determine all the solutions (for all c ∈ R).

Exercise C∗.
Consider the LS(3, 4, R):  x1 − x3 + 2x4 = b

ax1 + ax3 − 2x4 = 0
ax1 + (a− 1)x4 = a

depending on two parameters a, b ∈ R.
Using Rouché-Capelli's theorem, determine when the system is solvable and how
many solutions it has (depending on a, b ∈ R).

1



2

Exercise D∗.
Determine a HLS(3, 4, R) whose solution set is given by:

Σ0 = {(t, s, 0, t + s) ∈ R4, for all s, t ∈ R }.
Exercise E∗.
In R3 consider the following vectors:

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

i) Verify that they form a basis of R3, that we will denote F.
ii) Determine the formulae of change of coordinates from E to F and from F

to E.
iii) Determine the vector v ∈ R3, that has coordinates (1,−1, 2) with respect

to F.
iv) Determine the coordinates of w = (1,−1, 2) with respect to F.
v) Verify that v and w are linearly independent.
vi) Determine the cartesian equations with respect to E and F of the following

vector subspaces:

W1 = 〈v〉, W2 = 〈w〉 and W3 = 〈v, w〉.


