
Theory of Computing [Compiled on February 27, 2013] Spring 2013

Homework Assignment #1

Note

This assignment is due 2:10PM Wednesday, March 6, 2013. Please write or type your answers on

A4 (or similar size) paper. Drop your homework by the due time in Yih-Kuen Tsay’s mail box on

the first floor of Management College Building II, or put it on the instructor’s desk before the class

on the due date starts. Late submission will be penalized by 20% for each working day overdue.

You may discuss the problems with others, but copying answers is strictly forbidden.

Problems

(Note: problems marked with “Exercise X.XX” or “Problem X.XX” are taken from [Sipser 2006]

with probable adaptation.)

1. (Exercise 0.7; 30 points) For each part, give a relation that satisfies the condition.

(a) Reflexive and symmetric but not transitive

(b) Reflexive and transitive but not symmetric

(c) Symmetric and transitive but not reflexive

2. (Problem 0.11; 30 points) Find the error in the following proof that all horses are the same

color.

CLAIM: In any set of h horses, all horses are the same color.

PROOF: By induction on h.

Basis (h = 1): In any set containing just one horse, all horses clearly are the same color.

Induction step (h > 1): We assume that the claim is true for h = k (k ≥ 1) and prove that

it is true for h = k + 1. Take any set H of k + 1 horses. We show that all the horses in

this set are the same color. Remove one horse from this set to obtain the set H1 with just

k horses. By the induction hypothesis, all the horses in H1 are the same color. Now replace

the removed horse and remove a different one to obtain the set H2. By the same argument,

all the horses in H2 are the same color. Therefore all the horses in H must be the same color,

and the proof is complete.

3. (Problem 0.12; 40 points) Show that every graph with 2 or more nodes contains two nodes

with the same degree.
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