
• Problem 1 In this problem 3 div a means 3 divides a and 3 notdiv a
means 3 does not divide a.

– Write a statement equivalent to the negation of

∀x ∈ Z, ∀y ∈ Z, 3 div xy ⇔ (3 div x ∨ 3 div y)

that does not contain the negation symbol ¬ (not). You are allowed
to use notdiv.

– Prove or disprove that

∀x ∈ Z, ∀y ∈ Z, 3 div xy ⇔ (3 div x ∨ 3 div y)

– Prove or disprove that

∀x ∈ Z, ∀y ∈ Z, 3 div xy ⇔ (3 div x ∧ 3 div y)
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• Problem 2 Define a function f : Z → Z by:

f(x) =

⎧

⎪

⎨

⎪

⎩

x+ 2 if x < 0

x− 1 if x is odd and x ≥ 0

x− 3 if x is even and x ≥ 0

a) Is f injective ? (Give a proof).

b) Is f surjective ? (Give a proof).
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• Problem 3 Prove that
∑2n

i=1
(−1)ii = n
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• Problem 4 For each of the following statements circle whether the state-
ment is true or false and give a proof.

1. ∃x ∈ Z, ∀y ∈ Z, x− y = 10 .

TRUE FALSE

2. ∀x ∈ Z, ∃S ∈ P (Z), ∀w ∈ S, x + w = 0 (Here P (Z) is the power
set of Z) .

TRUE FALSE
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• Problem 5 Let A, B , C be sets. Prove that

A× (B ∩ C) = (A×B) ∩ (A× C)
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