Introduction to MATH 300 April 12, 2011
Mathematical Reason Test #2

Name: R. Hammack Score:

1. (14 points) Prove that = € {12a +45b:a,b € Z} if and only if 3| x.

2. (14 points) Suppose A, B,C and D are sets. Prove that (A x B)U (C x D) C (AUC) x (BU D).



3. (14 points) Prove that {3a +5b:a,b € Z} = Z.

4. (15 points) Recall that Fibonacci Sequence is defined as Fy = 1, F» = 1 and F,,11 = F), + F,,_1.
Use induction to prove that FZ? 4+ F2 + FZ + FZ + -+ F2 = F,Fy 1.



5. (14 points) Use induction to prove that
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6. (14 points) Prove or disprove:
If A and B are sets, then (AU B) = Z(A) U Z(B).



7. (15 points) Prove or disprove:
If R and S are two equivalence relations on a set A, then RN S is also an equivalence relation on A.



