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January 21, 2014
13:30
120 minutes

6 QUESTIONS ON 4 PAGES
80 TOTAL POINTS

1 2 3 4 5 6

1. (16pts) Give an example of a pair of sets A and B such that

• A is countably infinite and A−B is finite.

• B and A−B are both countably infinite.

• A,B and A−B are all uncountable.

• A and B are both uncountable but A−B is countable.



2. (12pts) Let A,B,C and D be sets. Suppose that A ∼ B and C ∼ D. Prove that A× C ∼ B ×D.

3. (12pts) Prove that the following formula holds for all n ∈ N.

13 + 23 + 33 + . . . + n3 =
n2(n + 1)2
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4. (12pts) Prove that 22n − 1 is divisible by 3 for all natural numbers n ∈ N.

5. (12pts) Let f : A→ B and X ⊆ A. If f is bijective then prove that f(A−X) = B − f(X).
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6. (16pts) Let T = {(x, y) ∈ R× R : x = y or x2 + y2 = 1}.
• Sketch the set T in the xy-plane.

• Is T a function from R to R?

• Is T a partial order on R?

• Is T an equivalence relation on R?
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