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1. Give the following matrix A:
2 1 3
4 0 ——1}.

| A=
| -1 2 5

(a) (12%) Compute the LU factorization of A.

(b) (12%) Find the bases for the four fundamental subspaces of A, namely, the nullspace N(A), the
nullspace N(AT), the range R(A), and the range R(AT), respectively.

(c) (6%) Verify that A satisfies the fundamental subspaces theorem.

2. Let L: R? — R3 be L(x) = (2, x1— X2, %2~ x1)".

(a) (10%) Show that L is a linear transformation.

(b) (10%) Give the following two ordered bases: E = {w;, w2} where u; = (2, DY, w= (1, 3)", and
F = {vi, va,v3} where vi=(1, 0, 0%, vo=(1, 1, 0)", va=(1, 1, 1)". Find the matrix representation of L with
respect to the ordered bases E and F.
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(a) (10%) Solve the least squares problem Bx =b for b=(1, 3, 2, T,
(b) (10%) Compute the Gram-Schmidt QR factorization of the matrix B.

2
4. (20%) Diagonalize the matrix C =

.

0 0
4 0
6 2

-1
-3

5. (10%) Let D be an mXn matrix of rank ». Is the matrix D'D symmetric positive definite?
Explain your answer.
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