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Notations.

P, : the set of polynomials of degree at most n.
M, «m(R): the set of n X m real matrices.
Ker(7'): the null space of a linear transformation 7.

1 3 0 —1 2

0 -2 4 -2 0

3 11 -4 -1 6

2 5} 3 —4 0
a. () Find a basis for the column space.
b. (5) Find a basis for the row space.
c. (5) Find a basis for the null space.

1 Let A =

2 Let A, B € M,xn(R)
a. (8) Prove that rank(AB) <rank(A).
b. (7) Prove that rank(A” A) =rank(A).

3 Let
2 —1 —1
A= | -1 2 —1
-1 -1 2
a. (10) Find the eigenvalues and eigenvectors of A.
A? Am
b. (5) Compute lim B,,, where B,,, =1+ A+ o1 +o =
M —o0 : m!
3 1 1 1
4 Let A= ] 1 2 |, b= 0 andc:lg].
2 —1 —2

a. (10) Find the solution of 111]in11 | Az — b]|.
xR

b. (10) Find the solution of 1‘?111 ||

Al y=c

5 Let T': P, — P3 be defined by T'(p(z)) = (x + 1)p(x — 1).
a. (5) Show that 7" is a linear transformation.
b. (10) Let 8 = {z?, 2,1} and 3’ = {z*, 2%, 2,1} be the ordered bases

: - - : : B
for P, and P, respectively. Find the matrix representation [17; .

6 (10) Show that a linear transformation 7" : V' — W is one-to-one if and
only if Ker(7") = {0}.

7 (10) Let A = AT € M,,..,,(R). Show that eigenvectors of A that corre-
spond to different eigenvalues are orthogonal.
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