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1. (20%) Assume A and B are independent events with P(A) = 0.2 and P(8) = 0.3. Let C denote the event that none of
the events A and 8 occurs, and let D be the event that exactly one of the events A and B occurs.
(a) Find P(C).
(b) Find P(D).
(c) Find P(4 | D).
(d) Find P(A | D).

2. (15%) Consider the set S =Z, where x ~ y if and only if 2| (x + y).
(a) List six numbers that are related to x=2
(b) Prove that ~ is an equivalence relation on S.

(c) Show all equivalence classes.

3. (10%) Suppose each of the three vertices of a triangle is colored at random either black or white, with equal

probability for each color. What is the expected number of edges of the triangle that have both endpoints of the

same color?

4. (10%) Give an example of a relation R such that its transitive closure R* satisfies R*=RU R2U R, but R* # RU
Rz
5. (10%) Recall that the Fibonacci numbers are defined by fo=0, fi= 1, and fo = fo-z + fo-1 for n = 2. Prove that

2
Jofhi+ fife+- + fon1fon = fon for any positive integer n.

6. (10%) Suppose we randomly choose nonnegative integers xi, Xz, X3, and x4 that solve the equation x; + xz + X3+ X4 =

8. Here we assume that each solution has an equal probability of being chosen. Given that at least one of x;and x;

is equal to 1, what is the probability that x; = 1.

7. (15%) Give a recursive definition of the set of bit strings that have the same number of zeros and ones.

8. (10%) Use generating functions to determine the number of different ways 10 identical balloons can be given to

four children if each child receives at least two balloons. (Note: The children are distinguishable)




