
Math4230 Exercise 7

1. Find the conjugate function of the following f :
(a) f(x) = − log x
(b) f(x) = 1

2x
TQx, where Q ∈ Rn×n is a symmetric positive definite

matrix and x ∈ Rn

2. Find the conjugate function of the following functinons in terms of g∗,
the conjugate function of g.
(a) f1(x) = g(x) + aTx + b
(b) f2(x) = g(x− b)

3. Let f(x) = ||x||. Show that

∂f(x) =

{
{x/||x||}, x 6= 0

{g| ||g|| ≤ 1}, x = 0

4. Let f : Rn → (−∞,∞] be a proper convex function.
Suppose gx ∈ ∂f(x), gy ∈ ∂f(y). Show that

〈gx − gy, x− y〉 ≥ 0
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