Preparation problems for the discussion sections on October 7th and 9th

1. Determine a basis for each of the following subspaces:
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2. Determine the dimension of Nul(A) and Col(A), where
12 3 -4 8

12 0 2 8
A= 2 4 -3 10 9
36 0 6 9

3. Let A, B be two 4 x 3 matrices. Let ay, ay, ag be the columns of A and let by, by, by be the
columns of B.

(i) Suppose that {ay, az, as} is linearly independent. Find a basis for Col(A) and describe
Nul(A).

(ii) Suppose that {by, by} is linearly independent and b3 = 2by + Tby. Find a basis for
Col(B) and a basis for Nul(B).

4. Let u; = [ﬂ L Uy = [_111 and let B = {uy, us}.

(i) Let v= [g] . Express v in terms of the basis B.

(ii) Let w= } . Express w in terms of the basis B.

(iii) Let T : R?* — R? be defined such that T(v) is expressing v in terms of the basis B.

(Convince yourself that this is a linear transformation.) Determine the matriz that
represents T with respect to the standard basis of R2.



5. Let L: R? — R? be a linear transformation such that
2 3
c(o)= 3] =B -
4 1
. 2
What is L ([1]) ?

6. Let T : R?2 — R? be the linear transformations with
5 0
()=l () -
1 0
1 0 0

(i) Consider the basis By = {[(1)} : {(1)]} of R? and the basis Bo = { |0, [1|, [0|} of R3.
0 0 1
Determine the matrix A which represents T' with respect to the bases By and By. Do
you have T(x) = Az for all x € R?*?

5 0 0
(ii) Consider the basis Cy = {{_11} ) {ﬂ} of R? and the basis Co = {|0|, |1],|0|} of
1 0 1
R3. Determine the matriz B which represents T with respect to the bases C; and Cs.
Do you have T(z) = Bz for all x € R??

7. Let I: P3 — P* be the integration linear transformation that maps p to

/0 ()t

Consider the basis B = {1,t,t*,13} of P and the basis C = {1,t,t* 3,t'} of P*. Determine
the matriz which represents I with respect to the bases B and C.



