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1. In each of the following cases determine whether the given set is a basis for R™:

2 1 3
(i) n=3and S = 3 1,107, 2

-1 1 1

1 0 3 4
.. 0 1 —2 0
(ii) n=4and S = NEEREE 0 |

0 1 1 0






2. Suppose T : R* — R? is a linear transformation given as T'(x) = Az where A is the matrix

1 2 1 -1
A=|1 -3 -4 -1
1 0 -1 -1

(i) Determine all vectors in ker(T').

(ii) Compute Nullity(T).

(iii) Compute Rank(T").



3. Recall that Myx2(R) denotes the vector space of 2 x 2 matrices. A standard basis for Max2(R) is given

as
s=fa=b ]ae[8 e[ 1[5

(You don’t need to show that S is a basis.) Suppose R : Mayo(R) — Msyo(R) is a map defined as

w(leaD=1 oL 4]

(i) Show that R is a linear map.

(ii) Write down the matrices R(f;) as a linear combination of the matrices in S = {f1,f2,/3,f4}

(iii) Find the 4 x 4 matrix [R]g, which is the matrix representation of R with respect to the basis S.
(You should be able to find [R]2 using your answer to part (ii).)



(i) Give a 1-dimensional subspace of
V= {A € M2><2(R) ‘ At = A}

Here A! denotes the transpose of A. So V is the space of symmetric 2 x 2 matrices. You may give
your answer as multiples of a vector in V. Justify why it is a 1-dimensional subspace.

(ii) Give a 2-dimensional subspace of
CRR)={f:R—=R| fisa continuous function}.

You may give your answer as linear combinations of two elements of C(R,R). Justify why it is a
2-dimensional subspace.



