ee-t] | [ o F\CS SN %MJ-,\;”L
' ' J

Homework 1 L%, F,,#s z&:?ﬁzg,(

CS 726, Semester I, 2011-12
September 9, 2011

First of all read Appendix A of the Nocedal-Wright book. This material covers most of
the prerequisites of this course. Only four of the questions below will actually be graded for

credit - | choose which ones!

'hat is the distance between two parallel hyperplanes {z | a7z = b} and {z | a¥z = b,}?

hich of the following sets S are polyhedra? If possible, express S in the form § =

{z | Az < b, Fz = g}.

(2) S = {y1a1 + 102 | =1 <1 <1,—1 <y < 1}, where ar, ap e R%. ¥ |

By S={zcR"|z=0,1Te =11 ma; =by, >  zf =b}, whereay,...,a, € 7~
R and b, 5 € R.

() S={zeR"|2>0,27y < vy with [lgj=1}. X

(dy S={zeR" |z > 0,27y < vy with > |w] =1}

@or each value of the scalar 3, find the set of all stationary points {z | Vf(z) = 0} of

the following function of variables z; and z:
(@) =2t + 23 + Brams + o1 + 229
Which of these stationary points are global minima?

4. Suppose f: R — R is strictly increasing and convex on its domain (a,b). Let g denote
its inverse, i.e. the function with domain (f(a)}, f(8)) and g(f(2)) =z for e <z < b.
What can you say about convexity or concavity of g7 CON LoV e,

5. Suppose dom f is an open set. Prove that a twice differentiable fucntion [ is convex if
and only if its domain is convex and V?f{z) is positive semidefinite for all x € dom f.
Hint: First consider the case f: R — R. You can use the first-order condition for

convexity (which was proved in class).

@‘n each of the following questions fully justify your answers using the optimality con-
ditions:
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