Automata Theory: Solutions 1
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Problem 1
Consider the following sets of integer numbers:

S1 = {4,5,6}
So={i: iiseven}
S3 = {i: i is divisible by 3}

For each set below, specify its elements and determine whether it is finite or infinite:

S4 = Sl X Sl = {(47 4)a (45 5): (45 6)’ (554) ( ; ): (5 6)7( ) ( ) (6’6)}
S5 = 25 = {0, {4}, {5}, {6}, {4,5}, {4,6}, {5, 6}, {4,5,6} }

Se=S1N S, = {4,6}

S7=S,NS; = {i: iis divisible by 6}

The sets Sy, S5, and Sg are finite, whereas S; is infinite.



Problem 2
Show that, if S; C Sy, then S; C 5.

By the definition of subsets, we need to show that every element x of S, is also an element
of Si. The proof is as follows:
reS, = z¢8, (by definition of Sy)
= x ¢85 (because S; C S,)
= z €5, (by definition of S;)

Problem 3
(a) Draw an example of a graph that has six vertices and six edges. Mark all simple cycles
in your graph.

This graph has one simple cycle; other examples may have a different number of cycles.

(b) Draw an example of a tree that has seven vertices, five of which are leaves. How many
edges are in your tree?

58S

A tree with n vertices always has n —1 edges; in particular, a seven-vertex tree has six edges.



