PHILADELPHIA UNIVERSITY

DEPARTMENT OF BASIC SCIENCES

Final Exam Set Theory 17-01-2013

Part 1. Short Answer, 2 points each.

1. The proposition p — (¢ — ) is equivalent to: (choose one)
(@) g—=@—=r)b)r—=>@—=p () p—=q—=rd)(@=r)—p

2. If AC B then A@® B = (choose one)
(a) AUB (b)) ANB (c) A—B(d) B-A

3. Let S={z€Q|2r €Z}and T = {zx € R | 2* < 4}. Find the elements in
SNT.

4. Let A ={1,2,3,4}. Give one example of a relation R on A that is symmetric
and transitive, but not anti-symmetric.

5. Let A= {x € N|z <20}. The set R = {(a,b) € A x A|amod 3 = bmod 3} is
an equivalence relation on A. Find the elements of the equivalence class [5].

6. True or false: The relation R = {(a,b) € N x N | a < b} is a total order on N.
7. Let f:R — R where f(z) = 2?4+ 1. Find f~1([0, 10]).

8. Which function f : Z — Z is a bijection? (choose one)
(a) f(z) =2n—1(b) f(n) =2n (c) f(n) =2n+1(d) f(n) =n+1

9. True or false: If |[A] = Xy and |B| = X, then |[A U B| = R,.

10. Which set is countable? (choose one)
(a) Q (b) R (¢) P(N) (d) P(R)

Part 2. Complete Solution, 5 points each.

1. Let # € R. Prove that if 22 — x + 1 is irrational, then x is irrational.
2. Use induction to prove that 3" < n! for all integer n > 7.

3. A= {1,2,3}. Let R be the relation on P(A) given by R = {(X,Y) | X C Y}.
Prove that R is a partial order relation.

4. Let S be a finite set. Prove that [NU S| = R,.
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