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Question 1 For each true statement below, give a proof. For each false statement below,
write out its negation, then give a proof of the negation.

a: (∀x, y ∈ R+) bxyc = bxcbyc

b: (∀x, y ∈ R+) if y ≥ 1 then
⌊

x
y

⌋
=

⌊
bxc
byc

⌋
c: (∀x ∈ R)(∀n ∈ N) if x− bxc < 1

n
then bnxc = nbxc

d: (∀n ∈ Z) dn2

4
e = dn2+3

4
e if and only if n is odd.

Question 2 For each true statement below, give a proof. For each false statement below,
write out its negation, then give a proof of the negation.

a: The product of irrational numbers is irrational.

b:
√

6 is irrational.

Question 3 For each true statement below, give a proof. For each false statement below,
write out its negation, then give a proof of the negation.

a: (∀a, b ∈ Z)(a 6= 0 ∨ b 6= 0) implies gcd(a, b) = gcd(a, a− b).

b: (∀a, b ∈ Z)(a 6= 0 ∨ b 6= 0) implies gcd(a, b) = gcd(a + b, a− b).


