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Exercise 3.1:

(a) Prove the generalized Farkas lemma (Lemma 3.3): Let A € K™*™ B € K™ "2,
C e Kmxm D e Km*2 g € K™ and b € K™. Then exactly one of the
following systems has a solution:

T T > 7

Ar+By < a ‘ uTA+07C > 0
uTB+vTD = 0T

Cx+Dy = by \/ " -
g = 0 uTa + vTh 2 0.

(b) Let (P) be a linear program of the form min{cTz : Az < b}. Prove that the dual
of the dual is equivalent to (P) (Lemma 3.11).

(2+2 points)
Exercise 3.2: Prove the following theorems of alternatives:
(a) (Fz: Az < ¢, Az # ¢)
v (EIy:(ATy:(), dy=-1,y>0)Vv (ATy =0, cTySO,y>O))
(3 Points)
(b) (Jz: Ax >0, Cx >0, Dx =0)

V (Ju,v,w i u,v >0, u# 0, ATu+ CTv + DTw = 0) (3 Points)

Exercise 3.3: Consider the following linear program min{cTz : Az = b}. Show that
it either does not have a solution, is unbounded, or that all feasible solutions are
optimal. Does this statement hold if we additionally require x > 07 (3 Points)



Exercise 3.4: Let P be a polyhedron. Show that the problem of finding a largest
ball that is contained in P can be written as a linear program.
(3 Points)

Submission deadline: Thursday, November 2, 2017, before the lecture (in groups
of 2 students).



