
CS174 Problem Set 1 September 1, 2010 Due: September

8. 2010

1. We flip a fair coin ten times. Find the probability of the following
events.

(a) The number of heads and the number of tails are equal.

(b) There are more heads than tails.

(c) The ith flip and the (11− i)th flip are the same for i = 1, 2, 3, 4, 5.

(d) We flip at least four consecutive heads.

2. Let E and F be events. Prove: Pr(E ∪ F ) ≥ Pr(E) + Pr(F ) − 1.

3. We are playing a tournament in which we stop as soon as one of us
wins n games. We are evenly matched, so that each of us wins any
game with probability 1/2, independently of other games. What is the
probability that the loser has won exactly k games when the match is
over?

4. Assume that each child born is equally likely to be a boy or a girl. If a
family has two children, what is the probability that they will both be
girls given that (a) The elder is a girl, (b) at least one is a girl?

5. If two fair dice are tossed what is the conditional probability that the
first die is six given that the sum is seven?

6. Urn 1 has five white and seven black balls. Urn 2 has three white and
twelve black balls. We flip a fair coin. If the outcome is heads then
a ball from urn 1 is selected, while of the outcome is tails a ball from
urn 2 is selected. Suppose that a white ball is selected. What is the
probability that the coin landed tails? Explain your computation.

7. Consider the following balls-and-bins game. We start with one black
ball and one white ball. We repeatedly do the following: choose one
ball from the bin uniformly at random, and then put the ball back
in the bin with another ball of the same color. We repeat until there
are n balls in the bin. Show that the number of white balls is equally
likely to be any number between 1 and n− 1. Hint: Use mathematical
induction.
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8. There may be several different min cut-sets in a n-vertex graph. Using
the analysis of the randomized min-cut algorithm, argue that there can
be at most n(n − 1)/2 distinct min cut-sets.
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