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Postsolving in interior-point methods
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Abstract

It is often that a large-scale linear programming(LP)
problem may contain many constraints which are
redundant or cause infeasibility on account of
inefficient formulation or some errors in data input.
Presolving or preprocessing is a series of operations
which removes the underlying redundancy or detects
infeasibility in the given LP problem. It is essential
for the speedup of an LP system solving large-scale
problems to implement presolving techniques. For the
recovery of an optimal solution for the original
problem from an optimal solution for the presolved
problem, a special procedure, so called postsolving,
must be applied. In this paper, we present how a
postsolving procedure is constructed and implemented
in LPABO, a interior-point based LP system. Briefly,
all presolving processes are¢ logged in a data structure
in LPABO, and after the end of the solution method
an optimal solution for the original problem is
obtained by tracing the logs. In each stage of the
postsolving procedure, the optimality of intermediate
solutions is maintained. We tested our postsolving
procedure on Netlib, Gondzio and Kennington LP data
sets, and concluded that the computational burden of
the procedure is relatively negligible compared with
the total solving time.
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name Qostsolvmg sf)leg postsolv?ng
time time /presolving
25fv47 0.01 1.66 0.17
cycle 0.01 273 0.08
czprob 0.01 0.83 0.06
d2q06¢ 0.02 12.33 0.07
dé6cube 0.02 6.66 0.05
degen3 0.02 12.74 0.17
dfioo1 0.07 67198 0.11
greenbeb 0.04 388 0.13
nesm 0.01 1.81 0.13
pilotja 0.01 3.61 0.11
sctap3 0.01 0.94 0.14
ship12i 0.01 1.40 0.02
stocfor3 0.13 17.25 0.25
woodlp 0.03 4.29 0.14
cre-d 0.24 55.41 028
ken-13 0.37 4024 022
pds-20 0.34 8230.06 0.02
o0sa-30 0.32 279.66 0.14
ch 0.02 9.83 -0.09
cq9 0.08 73.94 0.08
ge 0.08 20.76 0.09
nl 0.04 36.81 0.08
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