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. Let O{-) be the big-oh notation. Show that z? is not O(z}.

Suppose that R; is a partial order on X;, i = 1,2. Show that Ris & partial order on X; x X if we
define
{2y, 29)R(z),75) i xRz} and 23 Raz).

. Show that 3™ + 7” -~ 2 i3 divisible by 8, forn =1,2,. ...

Let X = {1,2,3,4,5} and Y = {3,4}. Define the relation R on P(X), the set of all subsets of X, as
ARB ifandonly if AUY =BUY.

(a) Show that R is an equivalence relation.

(b} How many distinct equivalence classes are there?
Assume that a robot can take steps of 1 meter, 2 meters, or 3 meters.

(a) Write a recursive algorithm to caleulate the number of ways the robot can walk n meters.

(b) Give a proof using mathematical induction that your algorithm for part (a) is correct.

1

Calculate the number of relations on a set of n elements with each of the following properties respec-
tively. '

(a) Symmetric

(b) Asymmetric

(¢c) Antisymmetric

{d) Reflexive

(¢) Reflexive and symmetric

Calculate the pumber of equivalence relations with exactly 3 equivalence classes on a set with 5
elements.

Find the maximum number of edges in a sumple disconnected graph with n vertices.
For each of the following statements, provide an example if it is possible or prove that it is impossible.

(a) In a group of 5 persons, each of them has to shake hands with exactly 2 other persons in the
group.

{b) In a group of 7 persons, each of therm has to shake hands with exactly 3 other persons in the
group.

Draw all the spanning trees (labeled, unrcoted} of the following graphs.

(a) K3, the complete graph with 3 vertices.
(b) Ky, the complete bipartite graph with 2 sets of 2 vertices.



