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max(VAR) :
max(VAR[i], max(VAR[i+1],...))

max, min, and, or, xor,

elementn(l, Table, E) :
E,=Table[l], E,=Table[l+1]...
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among(NVAR, VAR, Valeurs) :
#{i | VAR[i] € Valeurs } = NVAR

lex_less(VAR1, VAR2) :
VAR1[i] < VAR2[i] ou
VAR1[i]=VAR2[i] et VAR1[i+1]<VAR2[i+1] ...
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Berge-acyclic decompositions in the Global Constraint Catalog

summary

Combinatorial optimization problems are naturally expressed as cost function networks. Recently, global cost functions have been introduced with dedicated flow-based filtering algorithms (Lee and Leung, JAIR 2012), leading to a new Cost Function Programming paradigm. In this paper,
we explore the possibility of decomposing global cost functions by adding intermediate variables in such a way that enforcing soft local consistency on the decomposition achieves the same level of consistency on the original global cost function. We give conditions under which directional
and virtual arc consistency offer such guarantees. We conclude by experiments on decomposable cost functions showing that decompositions may be very useful to easily integrate efficient — incremental — global cost functions in solvers.
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Existing global cost functions

 Soft (relaxed) constraints
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Preliminaries:
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 Functions integrating complex costs  (Katsirelos et al, AOR 2011)

 weightedRegular (costs associated to automaton transitions) Monolithic approach based on min-cost max-flow algorithm
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Contribution:

X={A,B,C,D)
F={f(A,B), {(A,C), {(A,D),
(B,C), f(B,D), (C,D)}
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Arc consistent equivalent problem (AC)
(Schiex, CP 2000)

Directional arc consistent problem (DAC)
(Cooper, FSS 2003)

Virtual arc consistent problem (VAC)
(Cooper et al, AlJ 2010)
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© Definition : cost function decomposition

Polynomial transformation parameterized by p

f(T) mm) (TUE, F)

cost function network

® Theorem: softening global constraints

» Let ¢(T) ) (TUE, C)

= Let Vc'(S)eC, geC’

constraint network

new cost function

©® Theorem: DAC solves Berge-acyclic decompositions
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O® Theorem: VAC solves Berge-acyclic pb
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Berge-acyclic cost function network
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