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1. Prove Gale’s theorem: Given A € RP*™ and ¢ € RP, we have either

(1) Az <c for some x € R"
or
(11) ATy =0, dTy=-1, y>0 for some y € RP,
but never both.

. Write code in Matlab or Python (or a lower-level language) to solve
linear programs using Algorithms LPF from Chapter 5 of Primal-
Dual Interior-Point Methods. Problems are generated according to
the codes main.m and tester.m, available from the web site. (If
you are using a language other than Matlab, you’ll have to trans-
late these codes yourself.) Run your experiments on dense problems
of size 50 x 200 that are generated by tester.m.

e Experiment with different values of 7, omin and omax.

e Experiment with different heuristics for choosing o at each iter-
ation.

e Aswell as choosing the steplengths rigorously to stay in the neigh-
borhood N_4 (7), try alternative heuristics that step .99 or .999
of the maximum « that can be taken before violating nonnega-
tivity of x and s.

The trickiest part of your code will be to solve the quadratics to find
the maximum value of steplength « at each iteration that maintains
membership of the neighborhood N_ (7). These quadratics have the
following form:

(z; + aAzi)(s; + aAsy) > y(z 4+ alz)l (s + aAs)/n, i=1,2,...,n.
You need to find the maximal o € [0, 1] such that these inequalities
are all satisfied.

Describe your experiments, commenting in particular on the heuristics
that you found to be most effective.



