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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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1. (20 points) Let A be the 3 x 3 symmetric matrix such that 4 y | is the nearest point to (y) on the

~
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plane z + y = 0. Is A positive definite? Is A positive semi-definite? Justify your answers.

We begin by Firding the eigenvalves & cigenvectes.
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2. (20 points) Let A = ULV be areduced SVD of A. The pseudoinverse of A is A™ = 7(S~1){.

(a) (10 points) Find the pseudoinverse of
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(b) (10 points) Use the normal equations to show that the minimizer of min|[Au — b|[? is given by
it = ATh.

Hint: You may need the fact that (BC'D)? = D'C* B* for matrices B, C', and D,
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3. (20 points) The fft of the signal = is
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Find z and sketch its real and imaginary parts.

Suggestion: Instead of writing out all 12 components of x, present a formula for the Jjth coefficient of z. 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

A:(1+5 1 )
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(b) (10 points) Find a full QR decomposition of
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5. (20 points)

(a) (10 points) Set up (but do not solve) a least squares problem to find the nearest point on the
hyperplane w + x + y + = = 0 to the point (1,2, 3. 4).

(b) (10 points) Repeat, but for the hyperplane w + 2: + y+z=1L
Comment: Careful. This hyperplane does not go through the origin.
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