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Abstract—EXACT is a cutting-planes learning integer pro-
gramming solver built upon the foundations of CDCL-
CUTTINGPLANES and ROUNDINGSAT. This document summa-
rizes the main features of the version of EXACT submitted to the
Pseudo-Boolean Competition 2025.

I. INTRODUCTION

EXACT is a cutting-planes learning integer programming
solver. It supports integer linear constraints, integer multiplica-
tive constraints and reifications of integer linear constraints
as input. EXACT eagerly translates these constraints during
parsing to 0-1 linear inequalities, also known as pseudo-
Boolean (PB) constraints. As such, the core search routines
deal only with Boolean variables and linear constraints, which
allows a tight conflict-driven cutting-planes learning (CDCPL)
depth-first search loop based on the division method intro-
duced in ROUNDINGSAT [1f]. In fact, EXACT is a fork of
ROUNDINGSAT, which participated in the last PB competition
in 2016 under the name of CDCL-CUTTINGPLANES.

Complementary to its CDCPL core, EXACT features

o simplex LP solving integration [2|] with SOPLEX[]_-] as
backend solver;

« watched unit propagation [3[];

« hybrid core-guided optimization [4], dynamically inter-
leaving top-down and bottom-up optimization;

« arbitrary-sized coefficients, transparently switching to the
most efficient internal representation for individual con-
straints;

« support for the VERIPB [3] proof format, to log certifi-
cates of unsatisfiability;

«» advanced reduction and conflict analysis techniques for
cutting-plane conflict analysis [6]];

« in-processing using probing, dominance breaking, binary
implication analysis and cardinality detection;

« support for integer variables and non-linear constraints,
i.a., parsing .Ip and .mip formats;

« a fully stateful Python interface with support for assump-
tions, unsat core generation, objective function modifi-
cation, solution counting and solution intersection (full
propagation);

e 2 branclﬂ with full support for VERIPB’s proof format
version 2.

II. SUBMISSIONS

Four versions of EXACT were submitted to the following
tracks:

o Exact: DEC-LIN, DEC-NLC, OPT-LIN, OPT-NLC,
PARTIAL-LIN, SOFT-LIN

o ExactNoDomBreak: DEC-LIN, DEC-NLC, OPT-LIN,
OPT-NLC, PARTIAL-LIN, SOFT-LIN

o ExactNoDBNoLS: DEC-LIN, DEC-NLC, OPT-LIN,
OPT-NLC, PARTIAL-LIN, SOFT-LIN

o Exact_proof: DEC-LIN-CERT, OPT-LIN-CERT

The regular Exact, ExactNoDomBreak and ExactNoDB-
NoLS submissions use the same commit [| while the proof-
generating submission Exact_proof uses a slightly different
one ﬂ Exact_proof disables dominance breaking inprocessing
and replaces core-guided optimization by a simpler lower
bound assumption routine, to simplify the proof generation
implementation.

ExactNoDomBreak is identical to the Exact submission, ex-
cept that it disables dominance breaking (ExactNoDomBreak)
as we observed this may not always be beneficial.

The biggest change to this year’s submission is the incorpo-
ration of a recent integer programming local search routine [/7].
In the future, Exact may incorporate this routine running in
a seperate thread, but for the competition, this routine was
run as a preprocessing step for 360 seconds (a tenth of the
timeout). To gauge the effectiveness of the local search routine,
the submission ExactNoDBNoLS does not use it. So comparing
ExactNoDBNoLS and ExactNoDomBreak hence indicates how
much improvement local search adds.
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