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Your name:
Instructor (please circle): Alex Barnett Naomi Tanabe
Math 22 Fall 2016, Final, Fri Nov 18 {80 points total)

Please show your work. No credit is given for solutions without work or justification.

1. [10 points]
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3 fl(‘s. (d) Let A be the same(matrix as in (c). Give an expression (involving only numbers) for

the result when the vector [é] is multiplied by A from the left 2016 times.
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2. [11 points]
a) Suppose the web consists of two pages: page a links to page b (that’s it!} Use the
Y

PageRank algorithm (with a = 1) to compute the vector g of importance scores. Scale
your answer so that it is a probability vector:
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2 fh (b) As you know, in the real world the number n of web pages exceeds 10'°, making the
above linear solve impossibly expensive. Explain in one sentence how Google in practice
approximates q.
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long it would take to get to 1% accuracy in q.
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3. {10 points] Consider the matrix A = [2 2] - i
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S (b) Compute the full singular value decomposition of A (i.e. give U, ¥ and V. Choose signs
fﬁﬁ' so that the top row of V has positive entries.)
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4. [10 points] Consider the matrix A = [
-1 -5

0 2
2 | and the vector b= | 0 |.
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;. (b) Find the complete set of least squares solutions to Ax = b.
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5. [9 points| Consider the matrix A = [ 0 1].
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k {c) Use your previous answer to write a formula for the matrix that maps any point b in
Q’? R3 to its nearest point in Col A. [You can leave it as an expression; don’t write out
matrix elements ... unless you enjoy pain]
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6. [10 points] Short ones.
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7. [10 points| Shorter ones.

Zots {a) Let W = { [Z] , 0in ]R}. Prove whether or not W is a vector space.
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8. [10 points| In this question only, no working is needed; just circle T or F.
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