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Exercise 1. Let f : R — R, x +— abs(abs(z) — 1) where abs(y) denotes the absolute value of y.
(i) Determine Of(z) for x € R.
(ii) Determine f*. Hint: Use (i).

(iii) Determine f**.

Exercise 2. Let f: R? - RU {0},

2
y .
= if z >0,

(z,y) =<0 if 7 =0,
+oo else.

(i) Determine the sublevel sets S, f for r € R. Is f lower semi-continuous?
(i)
(iii) Determine f**. Is f convex?
(iv)

Exercise 3. Let f: R—> R, z — %x‘* for some A > 0.

Determine f*. Hint: Proof by case analysis.

v) Determine df(x,y) for (z,y) € R2. Hint: Use that f is positively 1-homogeneous.

(i) For z € R find an equation that determines y = Proxy(z).

(ii) Consider solving this equation for y using Newton’s method. For which starting points
does the iteration converge? For simplicity, assume z > 0.



