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3 Samphng
Suppose you have balls numbered 1,...,n, where n is a positive integer > 2, inside a coffee mug. You pick
a ball uniformly at random, look at the number on the ball, replace the ball back into the coffee mug, and

pick another ball uniformly at random.

(a) What is the probability that the first ball is 1 and the second ball is 2?

(b) What is the probability that the second ball’s number is strictly less than the first ball’s number?
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(c) What is the probability that the second ball’s number is exactly one greater than the first ball’s number?

(d) Now, assume that after you looked at the first ball, you did not replace the ball in the coffee mug (instead,
you threw the ball away), and then you drew a second ball as before. Now, what are the answers to the

previous parts?
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3 Pairwise Independence

Recall that the events Ay, A;, and A3 are pairwise independent if for all i # j, A; is independent of A ;. How-
ever, pairwise independence is a weaker statement than mutual independence, which requires the additional
condition that P[A; NA; NA3] = P[A;]|P[A2]P[A3].

Suppose you roll two fair six-sided dice. Let A; be the event that the first die lands on 1, let A, be the event
that the second die lands on 6, and let A3 be the event that the two dice sum to 7.

(a) Compute P[A;], P[Az], and P[A3].
(b) Are A; and A; independent?
(c) Are A, and A3z independent?
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(d) Are Ay, A, and A3 pairwise independent?

(e) Are Ay, Aj, and A3 mutually independent?
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FAL evial # 1

A bag contains a 4-sided die and a 6-sided die. Your friend Lucas pulls a die out of the bag uniformly at
random, rolls it, and gets a 1. Conditional on this event, what is the probability they pulled the 4-sided die
out of the bag? Show your work.
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iy # 0

Suppose Shreyas stores some number S initialized to 0. Every time he flips a fair coin, if it lands heads he
increments S by 1 and if it lands tails he decrements S by 1. He wishes to calculate P[S > 20] after flipping

the coin 100 times.

2. (5 points) Provide an upper bound using Markov’s inequality.
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15. Just a moment or three.
LetX ~ A4 (u,02).

1. Compute E[X].
2. Compute E[X?].

3. (5 points) Compute E[X?]. Hint: (a+b)? = a® + 3a’b+3ab* + b>.
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