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Notation.
M. vr(R): the set of m < n real matrices.

A € M, ,»(R) is positive definite if A = A" and " Az > 0 for all x # 0.

| Let A € Mypyn(R) and W = {B € Myyn(R)|AB = BA).
a. (5%) Show that W is a vector space.
b. (7%) Let A = diag{2,1,3,2} be a diagonal matrix. Find a basis for W.

3 11
c. (10%) Let A = 2 4 2 |. Find a basis for .
-1 -1 1

2 (28%) Let vy = (1,2,3) ", wp = (1,1, )7, w3 = (1,0, 1) T, W, = span{o;} and
Wy = span{wvs,vs3}. Find A € M3,3(R) such that T' = L 4.

a. T : R* — B3 is the projection on W, along Ws.
b. T : R* — R? is the projection on W5 along W;.
c. T :R3 — R3 is the reflection about Ws.
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d. T :R?® — R? is linear and T'(v;) = ey, T(vp) = e5 and T'(w3) = es, where
{e1,62,e3} is the standard basis for R®.

3 (10%) Determine whether lim,, .., A™ exists for each of the following matrices
A, and compute the limit if it exists

0.1 07 04 0.7
ey B { 0.7 0.1] B 2= { 0.6 0.3]

4 Let A€ M, .,(R) be a symmetric matrix.
a. (10%) Show that every eigenvalues of A is real.
b. (10%) Show that there is an orthogonal matrix @ such that Q' AQ is
diagonal.
c. (10%) If A € M,.»(IR) is positive definite if and only if there exists an
n x n invertible matrix B such that A = BT B.

5 (10%) Show that if A € M,,.n(R) is of rank n, there exists B € M, n(IR)
such that BA=1I,.




