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Naotations.

I, : the identity matrix of size n.
Mo (R): set of n.x m real matrices.
A" the transpose of matrix A.

1 a. {10) Let Wy and W, be subspaces of a vector space V. Prove that the
intersection W, N W, is a subspace of V.
. (8) Let Wy = span{(1,2,3),(2,1,1)} and W, = span{(1.0,1), (3,0, ~1}}.
Find a basis for W) n {4,

2 Let A € My a(R) and A% — 3A + 2I; = 0 where 0 i3 a zero matrix.
a. (10} Show that A4 is diagonalizable.
b. (8) Describe all matrices A,

1 0 2
3 a. (10) Let A = [ 0 1 1 ‘ . Find an orthogonal matrix {) and an upper
1 2 0
triangular matrix A snch that A = QA.

b. (8) Let A € M, xn(R) and 4 = QR where Q is orthogonal and R is upper
triangular. Show that B = R(Q is similar to A.

-1 3 -3 3
4 Let A = D 5 —6G|andxg=1]3
0 3 —4 2

a. (10) Find the eigenvalues and the corresponding eigenvectors of A.
b. (5) Find the general solution x; of xx = Axy_, starting from xo.
¢. (8) Let B = {x|||x|la = 1} and let £ : B — B be defined by F(x) = ﬁh—

Find lim,, ..o F"{X0).

5 Let x € R? and A = [,, — xx".
a. (8) Find the eigenvalues and the corresponding eigenspaces of A.
h. (5) Show that det{A4)=1 - x"x.
c. (10} Find A"V if x"x # L.
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