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1. (25 Points)

A traveler 1s passing through a country where all the people are either Truth-
Tellers, who always tell the truth, or Liars, who always lie. The traveler comes
to a fork in the road, and at the fork of the road there is a man who is either a
Truth-Teller or a Liar, but the traveler does not know which.

The traveler wants to go to a certain city. This time there are two forks in the
road, a left fork, a right fork, and only one of these roads goes to the city.

The traveler must ask the man questions to determine which fork in the road

leads to the city. What is the smallest number of questions that are needed?
What should the questions be?

2. (25 Points)
Givenf={(a,b),(b,a),(c,b)}, afunction from X = {a, b, c} to X:

(a) Write fof and fo fo fas sets of ordered pairs.

(b) Define /" =f0fofo..0f tobe the n-fold composition of f with itself.
Find f” and /%

(*Definition of Composition of Functions: If f: A— B and g: B — C are
Junctions, the composition of g and f'is the function g o f- A — C defined by (g

of)=g(f(a))foralla € A.)
3. (25 Points)

Let A= {1, 2,4, 6, 8} and, for a, b € A, define a <b if and only if—l1 1S an

a
Integer.

(a) Prove that < defines a partial order on A
(b) Draw the Hasse diagram for <

(¢) List all minimum, minimal, maximum and maximal elements.

(d) Is (A, <) totally ordered? Explain.

4. (25 Points)

(a) What 1s the maximum degree of a vertex in a graph with n vertices?

(b) What 1s the maximum number of edges in a graph with n vertices?

(c) How many edges must a Hamiltonian cycle in K,, contain?

(d) How many Hamiltonian cycles does K, have? (Begin all cycles at the same
vertex.)




