MATH 22 LECTURE 29 CLASSWORK

AUGUST 23, 2017
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(a) Maximize | Ax| subject to the constraint that ||x!f = 1.
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(b) Compute the SVD of A and AT
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) Find orthonormal bases for as many fundamental spaces as possible!

L
{.?} is an ook for (Ll A '(Nw((f\""))
{2} 15 an ob. fof ((al)" = Vel (47)
?\7’5 % oan ovh for NVM [?@wz®y
SV % San ol Jor (/Uw(;@ :'POWA

7
(d) What is the best rank 1 approximation of A? A 'S Ta V\k i / S A .
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(2) Let A= |10 2], b= 0.
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(a) Find all least-squares solutions to Ax = b.

(b) Let W = ColA. Decompose b = b +z with b € W and z € WL. Prove that

this decomposition is unique. 5
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(c) Can we compute the QR-factorization of A? We GQ A %O
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(3) Let A = [‘1‘ "f]

(a) Check that A is diagonalizable and diagonalize it.

Corpy(A) = (3-X)(2- 0}, 50 we know A lioganalizcble .
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{b) Is the matrix P un1que7 If so, prove it. If not, provide an example.
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(4) Consider the “web” given below:
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(a) Use the PageRank algorithm with « = 1 to find a probability vector that mea-
sures the importance of each node. Explain how the algorithm changes if we

instead let oo = 0.85. w‘\~/7
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(b) How do you know that the steady-state vector (of the dynamical system defined
by A) is unique? '
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