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. (16%) Consider the following two subspaces of R®:
W1 = {(a1, a2, a3, a4,a5) € R® | a; — a3 — 2a4 = 0}
W2 = {(al,az,a3,a4,a5) (S R5 l ay = a3z and ay; + a5 = 0}
(a) Find bases for W, and W,.
(b) Evaluate the dimension of W; + Ws.
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. (32%) Let A= 2 4 2 |andb={1
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(a) Determine all the eigenvalues of A and find the corresponding eigenspaces.
(b) Find an invertible matrix P and a diagonal matrix D such that P~'AP = D.
(¢) Is A invertible?

(d) Solve the system Az = b.

- (24%) Let T: Po(R) — Maxa(R) be the linear transformation defined by

f)y=f(2) o
Ty = (10T 8.

(a) Find bases for both N(T) and R(T).
(b) Evaluate the nullity and rank of 7.
(c) Is T one-to-one?

. (8%) Suppose that A, ps are distinct eigenvalues of A with corresponding eigenspaces Ej, E,,. Show
that Ey N E, = {0}.

- (10%) Show that similar matrices have the same characteristic polynomial.

. (10%) Let T: V — W be a linear transformation and let {w1,wa, ..., ws} be a linearly independent
subset of R(T'). Show that if S = {v;,vy,..., v} is chosen so that T(v) =w; fori=1,2,... k,
then § is linearly independent.




