DecilLS-PBO: an Effective Local Search
Method for Pseudo-Boolean
Optimization

Luyu JIANG, Dantong OUYANG, Qi ZHANG,
Liming ZHANG

Frontiers of Computer Science, DOI: 10.1007/s11704-023-3018-8



Problems & Ideas

* Pseudo-Boolean Optimization Problem:

— A pseudo-Boolean (PB) constraint is an inequality of the form ), a; - [; = B, where
a; and B are positive integers, and each [; is a literal over Boolean variable x;.

— The Pseudo-Boolean Optimization (PBO) problem consists of a set of PB constraints
and an objective function that minimizes ), b; - l; where each b; is a positive integer.

— The purpose of the PBO problem is to find a solution that minimizes the value of the
objective function under the premise that all PB constraints must be satisfied.
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Main Contributions

e Contributions:

— The proposed DecilS-PBO algorithm defines two types of unit clauses
for PBO problem;

— DecilS-PBO combines unit propagation based decimation algorithm
for a better initial solution generation;

— A Care-FC scheme provides a new way to select a constraint when the
algorithm falls into a local optimum.

* Experiments:

— Compared with the state-of-the-art complete and incomplete PBO
solvers, the proposed DecilLS-PBO algorithm wins on most instances.

Instances  #inst DeciLS-PBO LS-PBO PBO-IHS Instances  #inst  DeciLS-PBO LS-PBO  PBO-IHS

MWCB 24 22 2 0 MWCB 24 22 2 0
WSNO 18 13 18 1 WSNO 18 18 18 2
SAP 21 17 5 0 SAP 21 16 6 0
PB16 1600 1130 1045 1171 PB16 1600 1215 1142 1185

total 1663 1182 1070 1172 total 1663 1271 1168 1187




