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1. (40 pts, 4 pts each) Mark each statement True or False (2 pts for correct answer). Justify each answer (2
pts).
a.  Suppose that 4 is a rank 10 matrix with size 13x20. Let A = UDV7 be a reduced SVD for A. Then
D has size 13x13.
b. Suppose that 4 is a rank 10 matrix with size 13x20. Let 4 = UDV7? be a reduced SVD for A. Then
U has size 13x10.
c.  Suppose that 4 is a rank 10 matrix with size 13x20. Let A = UD¥7 be a reduced SVD for A. Then
V'has size 10x20. .
d. The matrix A is symmetric and has the characteristic polynomial p(2)=1*(4-1)*(1+3). Then Dim
Nul 4 =2.
e. Let Qbe an n x n orthogonal matrix. Then QXQ7)*0*(Q")1(Q")T = 0.
f.  IfAisannx northonormal matrix and B is an » x » matrix, then the equation AX = B has a unique
solution.
g. Let Wbe asubspace of R" and let x € W. Then Projw(x) = 0.
h. LetA and B be n x n matrices. Then det (4+B) = det A + det B.
1. Suppose that matrices A and B satisfy AB = 0. Then either 4 = 0 or B = 0.
3. Let Vbe a subspace of R and let y € V. Then Proju(y- Proju(y)) = 0.

d.

(40 pts, 10 pts each) Find the following factorization, diagonalization, decomposition.

1 2 -4 3
2 -7 -7 -6 _ o
A= -|, Find an LU factorization of 4. -
-1 2 6 4
-4 -1 9 8
7 4 16
A=|2 5 8 |.Diagonalize 4 into the form PDP.
-2 -2 -5
[—2 3
5 17
A= . Find a QR factorization.
2 2
4 6
1119 14 10} _
=— . Find the SVD of 4 (4 = UZVT).
15/8 -2 20

(20 pts) Let f, ..., t» be distinct real numbers. For p and g in P,, define <p, ¢> = p(t0)q(to) + pt)g(t)

+ ...+ p(t)q(tx), and note that <p, p> =[p(te)]* + [p(t)]* +...+[p(t)]> = 0, and <0, 0> = 0. Let P3 have the
inner product given by evaluation at -3, -1, 1, and 3. Let po() = 1, p1(f) = £, and pa(¢) = £.

a.

b.

Compute the orthogonal projection of p» onto the subspace spanned by po and p1. (10 pts)

Find a polynomial ¢ that is orthogonal to po and p; such that {p, p1, ¢} is an orthogonal basis for
span {po, p1, p2}. Scale the polynomial g so that its vector of values at (-3,-1,1,3)is (1, -1, -1, 1).
(10 pts)




