HW9

Problem 1. A differentiable function f: R™ — R is called strongly convex if for all x,y €
R™ we have

fO) 2 f) + (VFGD),y — )+ lly — x]I?
for some m > 0. For a strongly convex differentiable function f: R™ — R with the strong
convexity constant m (definition is above) prove the following inequality:

fOO) 2 f(x™) + 7 llx — x|
for all x € R™, where x™* is a minimizer of f(x).

Problem 2. For a strongly convex differentiable function f: R™ — R with the strong convexity
constant m (definition is above) prove the following inequality:

(VF() = VF(),x —y) = mllx — ylI?
forall x,y € R™
Problem 3. For a strongly convex differentiable function f: R™ — R with the strong convexity
constant m (definition is above) prove the following inequality:

IVf () = VIl = mllx = yli
for all x,y € R™ (Hint use the result of Problem 2).

Problem 4.  Using paper and pencil:
Determine the minimizers/maximizers of the following functions:

(1) f(x1, x2) :.xf'—l—_x§' — 4dxpx.
(i) f(xy, x0) = x] — 2xpx3 +x3 — x3.

. 2 -~ D = 2 ..
(111) X1, X2, X3) = x7 4+ 2x5 + 5x5 — 2xy1x0 — dxaxz — 2xs.
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