PHILADELPHIA UNIVERSITY

DEPARTMENT OF BASIC SCIENCES

Final Exam Set Theory 10-06-2014

Solutions must be complete in order to receive full credit.

1. Find the elements in A.

(a) A={1,2,3,4,5) @ {1,3,5,7}

(b) A={z€Z|a?+2c —3=0} —N
(c) A={zeR|22<9}INZ

(d) A={Xc{1,3,5}]|X]=2}

2. Let o € Z. Prove that the number 322 — 22 — 11 is odd if and only if z is even.
3. Use contradiction to prove that the number \/2 is irrational.

4. Use induction to prove the following formula for all n € N.
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5. Let R ={(a,b) € ZxZ | a—b is a multiple of 3}. Prove that R is an equivalence
relation on Z.

6. Let A={x € Z |z > —9}. Prove that |A| = Ry.

7.Let A={zeR|1<z<2and B={zr € R | 1<z <3}. Prove that
Al = [B].
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