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Let A =

2 2
0 1
1 0

.

1. (7 pt)Compute a singular value decomposition of A.
Solution:

AtA =
[
2 0 1
2 1 0

]2 2
0 1
1 0

 =
[
5 4
4 5

]
µ+ = 9, µ− = 1.

D =
[
3 0
0 1

]
Eigenvectors are u1 = 1√

2

[
1
1

]
, u2 = 1√

2

[
−1
1

]
.

U =
1√
2

[
1 −1
1 1

]

V = AUD−1 =
1

3
√

2

4 0
1 3
1 −3


2. (3 pt)Use the singular value decomposition of A to compute a least squares

solution to Ax = b where b =

1
1
1

.

Solution:

A+b = UD−1V t =
1
3

[
1
1

]

1


