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READING QUIZ

What is the law of large numbers?

(A)For any large number, there is always a larger number.

(B) As n gets large, the sample mean of n identically
distributed random variables closely approximates the
expected value with high probability.

(C) As n gets large, the expected value of the sum of n
variables approaches the sum of the expected value of n
variables.

(D)Pr[X 2] = E[X]/x
(E) None of the above
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EXPECTATION AND
VARIANCE

e E[X] = 2w X(W) P(w)
e Var[X] := E[(X-E[X])?]

Markov’s Inequality:
Pr[X = «] < E[X]/x




CLICKER QUESTION

There are 300k workers in Delaware County.
® average income: 40k
e variance: 100 million (10k)?2

How many can make $ 100k?

(A) at most 120k workers
(B) at most 88k workers
(C) at most 12k workers
(D) at most 8333 workers

(E) none of the above
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MARKOV/CHEBYSHEV
INEQUALITIES

There are 300k workers in Delaware County.

® average income: 40k

® variance:

(10k)>

How many can make $ 100k?

max % of workers

max # of workers

Markov < 40% < 120,000
Markov + min wage < 29% < 88,235
Chebyshev < 3% < 8,333




CLICKER QUESTION

K1, sy An: fair coins, X = Zi X
What is Pr[X > n/2 + cv/nJ?

(A) at most exp(-cn)

(B) at most exp(-c2n) Py
(C) at most exp(-c?)

(D) at most exp(-c2n?)

(E) none of the above

u=E[Y]
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ERROR REDUCTION IN
RANDOMIZED ALGORITHMS

Given randomized algorithm A:

| Input l

® answers YES or NO ]

® s input prime number? s = s

® does graph have a large clique? | Al g orithm

® s this a picture of a cat? | I 4

i S =
® runsin T steps |
7 A .

® answers correctly with  YES | - NO

probability 2/3
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Problem: Give efficient algorithm A’ that answers
correctly with probability > 99%.







