
CS206 Homework # 1 Due September 10, 2020

1. Give an inductive proof of the identity: (
⋃n

i=1 Ai) =
⋂n

i=1 Ai. You may use the fact that, for
any two sets A and B, (A ∪ B) = A ∩B.

2. What are the sample spaces for the following experiments?

(a) Throwing 3 dice.

(b) Flipping a coin until either (a) “heads” occurs, or (b) the coin is flipped 8 times.

(c) Throwing a die until “6” occurs. (Note, you do not want to write down the entire sample
space! You can describe the set using words, or use any mathematical formalism that
you find convenient. You may find it useful to use some of tools introduced in CS 205,
particularly regular expressions. Also, given any alphabet Σ, we use Σ∞ to denote the
set of infinite sequences of symbols from Σ.)

(d) Drawing 2 balls from an urn, where the urn contains 5 balls, each with a distinct label
from {1, 2, 3, 4, 5}.

(e) Picking one ball from the same urn as above, and then putting it back into the urn and
again picking a ball.

3. Which of the sample spaces from Exercise 2 are finite? Which are countable? (Justify your
answers.)

4. For the sample spaces you presented in Exercise 2, describe the events A∪B and A∩B, when
A and B are:

(a) A = “at least one 6” and B = “an odd total”.

(b) A = “heads occurs twice” and B = “tails occurs twice”.

(c) A = “5 occurs an infinite number of times” and B = “6 occurs”.

(d) A = “5 is drawn at least once” and B = “5 is drawn twice”.

(e) A = “5 is drawn at least once” and B = “5 is drawn twice”.
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