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1. Define (
√
a)2 = a for all a ≥ 0. Prove that

√
x2 = |x| for all x ∈ R.

2. Let a and b be real numbers. Prove that

if 0 < a < b, then
√
a <

√
b.

3. Let x ∈ R. Prove that

−1 ≤ x ≤ 2 implies |x2 + x− 2| ≤ 4|x− 1|.

4. Let x and y be two distinct real numbers. Prove that

x+ y

2
lies between x and y.

5. Let a and b be positive real numbers. Prove that

√
ab ≤ a+ b

2
.

6. Let a and b be positive real numbers. Use 4. to prove that

2ab

a+ b
≤

√
ab

7. Let a, b, x, y ∈ R. Prove that

(ab+ xy)2 ≤ (a2 + x2)(b2 + y2)

8. Let a and b be real numbers. Use Triangle Inequality to prove that

||a| − |b|| ≤ |a− b|.

9. Let x, y ∈ R. Prove that

x > y − ε for all ε > 0 if and only if x ≥ y

10. Prove Mathematical Induction (Theorem 1.2.2 page19).
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