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Discrete Mathematics

Let X be a set with n elements, n > 3. Determine the sizes of each of the
following sets in terms of n, and give a big-© estimate for each answer.

(a) (10%) P(X) the power set of X.
(b) (10%) The set of all one-lo-one correspondences X —» X

(¢) (10%) The sect of all subsets of X of size 3.

(10%) Prove the following statement by contraposition.
Let # be an integer. If 22 + 2z + 1 is even, then x is odd.

. (10%) Prove the following statement by contradiction.

Let « and y be integers. If 3z - 5y = 153, then at least one of z and y is odd.

Let S = {0,1,2,3,4,5}, and let P(5)" be the set of all nonempty subsets of S.
Define a function f : P(S)* — S by [(H) = the largest element in H for any
nonempty subset H of 5.

(a) (10%) Is [ one-to-one? Why or why not”

(b) (10%) Does [ map P(S)" onto 57 Why or why not”?
An integer 7 is even il n = 2k for some integer k.
Define a relation Ron Z by Ry if x +y is cven.

(a) (10%) Show that R is an equivalence relation.

(b) (10%) Describe the equivalence classes formed by this relation.

(10%) Suppose that 100 lottery tickets are given out in sequence to the first 100
guests to arrive at a party. Of these 100 tickets, only 12 are winning tickets. Find
the maximum k such that there must be a streak of at least k losing tickets in a
TOW.



