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1. (15%) The following problems refer to strings in {4, B, ..., Z}.
(a) How many different four-letter strings are there?
(b) How many four-letter strings are there that begin with A7
(c) How many four-letter strings are there that contain exactly two Z’s?
chosen at random.

2. (15%) In a class of 17 students, 3 are math majors. A group of four students is

(a) What is the probability that the group has no math majors?

<+ 1

(b) What is the probability that the group has at least one math major?
(c) What is the probability that the group has exactly two math majors?
3. (20%) Consider the following algorithm.

fori e {1,2,...,n} do

for j € {1,2,...,n} do

T—zT+5
for k € {1,2,3,4,5} do

z+—z+k+1

(a) Count the number of + operations done by this algorithm.
(b) What is the value of z after the algorithm finishes?

4. (20%) Determine the following recurrence relations:

(a) The complete graph K, on 7 vertices is the undirected graph that has
E(n) for the number of edges in K.

a recurrence relation for S(n).

exactly one edge between every pair of vertices. Find a recurrence relation
(b) Let S(n) = 12+ 2%+ - - +n? be the sum of the first n perfect squares. Find

5. (15%) Let H(n) be defined as follows.

ifn <0.
Hn—-1)4+Hn—-2)—-Hn-3) ifn>2.
Prove that H(2n) = H2n—1)=nforalln > 1.

fn=1lorn=2.

6. (15%) Let X be a finite set, and let P(X) be the power set of X. Let G be the
graph whose vertices represent the elements of P(X), where A and B are joined
by an edge if AN B = (. Similarly, Let H be the graph with a vertex for each
element of P(X), but where A and B share an edge if AUB = X. Prove that G
is isomorphic to H.




