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General description of the algorithm

Objective
Find the global minimum of a linear optimization problem in standard form:
min ¢’z
T€EXCR"

where X = {z | Az = b,z > 0}.

Input
e Matrix A €¢ R™m*x"
Vector b € R™

Cost vector c € R™

Initial solution (zg, Ao, to)7, s.t., Azg = b, AT X\g+ o = ¢, 29 > 0, pp > 0

Initial value for the barrier’s height ¢g > 0

e Precisione € R, € >0

Iterations

1. Compute (d,dx,d,) by solving:

A 0 0 dy 0
0 AT I dy | = 0
Sy 0 Xi dy — X Sie + ere
where e = (1,1,...,1)T and
2e1 0 0 0 a0 0
0 Tk,2 0 0 0 MKk, 2 0
Xk - 7Sk -
0 0 Tk,n—1 0 0 0 Hikn—1
0 0 0 0 Thon 0 0 0 0



2. Compute a step 0 < o < 1 such that
(k15 Mkt 1) = (@ Aks i)™ + i(doy di, dy) ™
is strictly feasible, i.e., (Xgt1, Agtr1, k+1) € S, where
S={(x,\p)|Ar =b, AT\ + p=c,x >0, >0}
3. Update the barrier’s height by defining €41
4. k=k+1

Stopping criterion

1,..T =
2T e S €

Algorithm testing & analysis

The sutdents will implement and apply the above algorithm to the following
problem (with n = 10):

n

min ,g ALY

i=1
X S 5
41‘1 + X2 § 25

811 + 4562 + T3 S 125

My + 2" g+ day_q + 2, < 5

xlax2a"'7xn20

Please describe your procedures to obtain an initial solution (g, Ao, o) and
it is encouraged that the students to test the algorithm by adopting different
barrier height updating strategies (satisfying 0 < ex41 < €x and limy e = 0).



