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Fall 2018 Due September 19

Exercise 1. Let a, b ∈ R+.

a. Prove that a < b if and only if a2 < b2.

b. Prove that a < b if and only if
√
a <
√
b.

c. If a 6= b, prove the Arithmetic Mean-Geometric Mean Inequality

√
ab <

a+ b

2
.

Exercise 2. Let n ∈ Z. Prove that exactly one of n, n+ 1 is even.

Exercise 3. Suppose that x, y ∈ R. Prove that if x2y = 2x + y, then y 6= 0 implies x 6= 0.
[Suggestion: First show that P ⇒ (Q⇒ R) ∼= (P ∧Q)⇒ R.]

Exercise 4. Suppose that x, y ∈ R, that x + y = 2y − x, and that x and y are not both
zero. Prove that y 6= 0.


