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We develop an AllDifferent constraint propagator for solving assignment problems in Cost Function Networks. Our propagator interacts
with external unary cost functions (linear objective) and is able to reformulate the problem with an explicit lower bound in minimization.
When applied at every search node of branch-and-bound method, it provides competitive results to standard constraint and integer
programming approaches on difficult Quadratic Assignment Problems and selected XCSP3 Competition benchmarks.

Weighted Constraint Satisfaction Problem Example

Cost Function Network

https://github.com/toulbar2/toulbar2

AllDifferent – non-permutation case ( |X| < |D| ) 

Computational results
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or cost functions

, aka. Cost Function Network

Weighted N-Queen Problem
(140 instances from n=4 to n=30) 

Quadratic Assignment Problem
(132 instances from QAPLIB)

XCSP 2024 Mini COP
(40 instances with AllDiff)

Constraint Programming

AllDifferent – permutation case ( |X| = |D| ) 

Node Consistency

AllDifferent (LAPJV algorithm)

NC (ub=12)

pip install pytoulbar2

(Larrosa 2002)

(Lee 2009, > MinWeightAllDiff)

tb2+KP: toulbar2 with AllDiff
decomposed into knapsacks
tb2+bin: decomposed into
binary cost functions

Google Or-tools CP-SAT solver
toulbar2 solver

(Caseau, Laburthe 1997)
(Sellmann 2002)
(Claus, Cambazard 2020)

(Cooper 2010)

(Régin 1994)

(Burkard, Dell’Amico, Martello 2012)

(Jonker, Volgenant 1987)

(Montalbano 2022)
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