CSE 16
Summer 2021
Quiz 1 Solutions

1. (20 Points)LetA € Uand B € U. Suppose |[A N B| = 8,|A| = 10, |B| = 15and |U| = 20. Determine

|P(P(AUB))|

Solution:
|AUB|=|A|+|B]=10+15-8=17

[AUB| =20—17 =3
IP(AUB)|=2%3=8

|P(P(AUB))| =28 =256

2. (15 Points) Let S = {1, 2,3,4}. Determine the set { X € P(S) : [X| =2}.

Solution:
We seek the set of 2-element subsets of S: { {1,2},{1,3},{1,4},{2,3},{2,4},{3,4} }

3. (15 Points) Determine whether the logical expression (P @ Q) V (Q = ~ R) is a tautology. Either
prove that it is a tautology (by any method), or show that it is not by finding an assignment of truth
values to the propositional variables P, @, R that makes the expression false.

Solution:
We construct a truth table for the expression.

P QIRIPOQ|IQ=>~R|(PBQVQ=>~R)
0/0/0] © 1 1
0/0f1] o© 1 1
0j1(0] 1 1 1
OJ1[1] 1 0 1
1jojo] 1 1 1
1joj1] 1 1 1
1j1]o] 0 1 1
1[1]1] 0 0 0

We conclude that (P @ Q) V (Q = ~ R) is not a tautology, since the assignment P=Q =R =T
makes it false.



