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Problem 1. (Maximum of convex functions)
Let a < b and let f : [a, b]→ R be convex. Prove that

max{f(a), f(b)} > f(x), for all x ∈ (a, b).

In other words, a convex function on [a, b] attains its global maximum at one of the points a and b.

Problem 2.
Let a < b and let f : (a, b)→ R be differentiable. Prove that f is convex if and only if

f(y)− f(x) > f ′(x)(y − x), for all x, y ∈ (a, b).

Problem 3. (Weighted p-th power inequality)
Let n ∈ N, let ai, λi > 0 for all i = 1, . . . , n, and let p > 1. Prove that,∑n
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Problem 4.
Establish the following inequalities.

(i) Let a > 0. Then, for all x > y > 0,
ax − 1

x
>
ay − 1

y
.

(ii) For all n ∈ N, (
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