Assignment 2
Randomization in Numerical Linear Algebra (PCMI)

1. Using the notation of slide 17, prove that
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2. Using the notation of slide 17, prove that
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3. Using the notation of slide 19 (and the sampling probabilities of slide 13!), prove that
2 1 2 2
E|[AB - CRJ}| < — [|Allz [IB]F-

Then, apply Markov’s inequality to get a bound that holds with probability at least 0.9.

4. In this problem, we will complete the proof of the spectral norm bound of the error matrix AAT —ccT
(using the assumptions of slide 23). We will use the notation introduced at slides 23-26.

1. First, using the notation of slide 25, prove
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2. Second, using the bounds on M and the HE [nyH
slide 26 to prove that

5> apply the matrix concentration inequality of
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with probability at least 1 — § by setting
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1Why were those particular probabilities chosen in the algorithm?



