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Quiz 2

Rules: 90 minutes. Open notes, open book, closed electronics.

Please show all of your work. There are 5 problems.
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2. (20 points) Let A = UZV* be a reduced SVD of A. The pseudoinverse of Ais AT = V(Z-1)0*,

(a) (10 points) Find the pseudoinverse of
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(b) (10 points) Use the normal equations to show that the minimizer of m;in]]Au — b||? is given by
= ATth
Hint: You may need the fact that (BCD)~! = D=1C~1 B~ for invertible matrices B, C, and D.
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3. (20 points) The fft of the signal = is _1
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Find z and sketch its real and imaginary parts.

Suggestion: Instead of writing out all 12 components of z, present a formula for the jth coefficient of . Simplify
your formula by expanding complex exponentials in terms of sines and cosines.
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4. (20 points)

(a) (10 points) Find the condition number of
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(b) (10 points) The Fourier matrix for N = 4 is
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Find the condition number of Fj.

Hint: What is the SVD of F;;? Recall that the columns of Fy4 come from the Fourier basis
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5. (20 points)
(a) (10 points) Set up a least squares problem to find the nearest point on the plane z +y + z = 0 to
the point (-2, 3, 5).
(b) (10 points) Repeat, but for the plane z + y 4 z = 1.
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