582206 Models of Computation (Autumn 2007)
Exercise 1 (3—7 September)

This set of problems is a brief recap of the main prerequasitam courses$ntroduction to Discrete Mathemat-
icsandData Structures. Chapter 0 of Sipser’s book gives a good summary of this rizter

1. Considerd = {1,2,3} andB = {2,3,4}, which are subsets of the set of integ&sWe useC to
denote the complement 6f;

C = Z-C
{eeZ|xdC}.
What are the elements of the set
(@ (ANB)U(ANB)?
(b) AN B?

2. Prove the summation formula

by using induction.
3. Consider a directed gragh = (V, E), where

V. = {ab,cde}
E = {(a,b),(bc),(c,a),(b,d),(d,e),(eb),(c,d)}.

Apply breadth-first search to determine the shortest patims hodeq to all other nodes.

4. Recall that a relatior in setX is anequivalence relation, if for all x, y andz the following conditions
hold:

reflexivity: = ~ x
symmetricity: if = ~ y, theny ~ x
transitivity: if x ~ y andy ~ z, thenz ~ z.

(a) LetG = (V, E) be anundirected graph. We writex ~ v to denote that there is path from node
to nodev in the graph. I1s- an equivalence relation ivi? Justify your aswer briefly.

(b) LetG = (V, E) be adirected graph. We writex ~ v to denote that there is path from nodeo
nodev in the graph. Is— an equivalence relation ii? Justify your aswer briefly.

5. [Sipser Problem 0.12] Prove that if an undirected graphdtdeast two nodes, then it has two nodes that
have the same degree (ie number of adjacent edges).



