MIDTERM 1A, MATH 152, WINTER 2019 ToTAL POINTS: 25

Name: PID:

e Print your NAME on every page and write your PID in the space provided above.

e Show all of your work in the spaces provided. No credit will be given for unsupported answers,
even if correct.

e Supporting work for a problem must be on the page containing that problem. No scratch paper
will be accepted.

e No calculators, tables, phones, or other electronic devices are allowed during this exam. You
may use your double-sided handwritten notes, but no books or other assistance.

DO NOT TURN PAGE UNTIL INSTRUCTED TO DO SO
(This exam is worth 25 points)

Problem 0.(1 point.) Follows the instructions on this exam and any additional instructions given
during the exam.
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Problem 1.(6 points.) Suppose we have a standard six-sided dice, and we roll it 100 times. Let X;
be the number on the face of the dice for roll i. Let X be the sum of the dice rolls, i.e., X =Y | X;.

a) (3 points) Find E[X,], E[X], and Var[X].
b) (3 points) Use Chebyshev’s inequality to bound P(]X — 350| > 60).
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Problem 2.(6 points.) Let Xi,...,X,, be independent random variables where

1
X; = 0

, with probability 1/3
, with probability 1/3
—1, with probability 1/3.
Let X =" | X;. Bound P(|X — E[X]| > \/n) by using the following inequalities.
a) (3 points) Chebyshev’s inequality.

b) (3 points) Chernoff’s inequality.

Page 3 of 5



Name:
Problem 3.(6 points.)

a) (2 points) Given @ and ¥ in R", show that if A = @57, then ||A||2 = ||i]|2]|7]|2-

b) (4 points) Given @ = (1,—1,1)T and let M = @u’. Find 2-norm and 1-norm of M.
(Hint: you can use Part a)
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Problem 4.(6 points.) Given an n x m matrix A with entries in {0, 1} and a vector b € R™, i.e.,

ail ai12 e A1m bl

a1 azz ... Q2m - bo
A=la;] = , and b=

Anl Gn2 . Gum b

a) (3 points) Write a formula for || Ab||s.

b) (3 points) Suppose that b;’s are independent random variables, where b; = —1 with probability
1/2 and 1 else. Let Z; = Z;nzl a1;b;. Use Chernoft’s bound inequality to bound

P(|Z1] > V4mlnn)
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