Algorithms for Optimal Decisions
Tutorial 1
Questions

Exercise 1 Show that the intersection S of any numbers of convex sets S;
1S a convex set.

Exercise 2 Show that if f(x) and g(x) are convex functions on a convez set
S, then their sum

hz) = f(z) + g() (1)

is also a convex function on S.

Exercise 3 Show that if f(x) is a convex function, then the set
L={zeR | f@)<b) @)

1S @ convex set.

Exercise 4 Consider the non-linear problem:

min f(x) = i+ —4da; +4

st. gi(zr) = 1 —29+22>0
gp(r) = -2t +2,—-1>0 (3)
gs(x) = 21 >0
ga(z) = x2>0.

1. Show that the constraints define a convex set;

2. Show that the objective function f(x) is convex.



