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5.210 maximum

DESCRIPTION LINKS GRAPH AUTOMATON
Origin CHIP
Constraint maximum(MAX, VARIABLES)
Synonym max.
Arguments MAX . dvar

VARIABLES : collection(var—dvar)

Restrictions |[VARIABLES| > 0
required(VARIABLES, var)

Purpose MAX is the maximum value of the collection of domain variabl@RIABLES.

Example (7,(3,2,7,2,6))

The maximum constraint holds since its first argumamXx = 7 is fixed to the max-
imum value of the collection3, 2, 7, 2, 6).

Symmetries e Items OfVARIABLES arepermutable
e All occurrences of two distinct values BARIABLES.var can beswapped

e One and the same constant carebeedto MAX as well as to thear attribute of
all items of VARIABLES.

Usage In some project scheduling problems one has to introduceuactivities that correspond
for instance to the completion time of a given set of acegtiln this context one can use
themaximum constraint to get the maximum completion time of a set ofgask

Remark Note thatmaximum is a constraint and not just a function that computes the mmaxi value
of a collection of variables: potential valuesM#X influence the variables GfARIABLES,
and reciprocally potential values that can be assignedrtablas ofVARIABLES influence
MAX.

Themaximum constraint is calleéiax in JaCoP (ht t p: / / www. j acop. eu/ ).

Algorithm [26].
Systems max in Choca max in Gecode max in JaCoP, maxi mumin SICStus
See also common keyword: minimum (order constraint).

comparison swappedminimum.
generalisation:maximum_modulo (variable replaced by variable mod constant).

implied by: or.



Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Synonym
A synonym for the name of the constraint.


Arguments
Arguments of the constraint and their corresponding types.


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Usage
Typical usage of the constraint.


Remark
Miscellaneous comments about the constraint that do not fit in the other slots.

http://www.jacop.eu/

Algorithm
References (or short description) to the filtering algorithm attached to the constraint.


Systems
References to the constraint in some concrete constraint programming systems.

http://www.emn.fr/z-info/choco-solver/tex/documentation/choco-doc.pdf
http://choco.emn.fr/
http://www.gecode.org/doc-latest/reference/group__TaskModelIntArith.html
http://www.gecode.org/
http://jacopapi.osolpro.com/JaCoP/constraints/Max.html
http://www.jacop.eu/
http://www.sics.se/sicstus/docs/latest4/html/sicstus.html/Arithmetic-Constraints.html
http://www.sics.se/sicstus/

See also
Related constraints grouped by semantics links.
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implies: between_min_max, in.
soft variant: open_maximum (Open constraint).
specialisation:max_n (maximum or order n replaced by absolute maximum).

uses in its reformulation: tree_range.

Keywords characteristic of a constraint: maximum automaton automaton without counters
reified automaton constraint

constraint network structure: centered cyclic(1) constraint network(1)
constraint type: order constraint

filtering: arc-consistency

modelling: balanced assignment



Keywords
Related keywords grouped by meta-keywords.
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Arc input(s)
Arc generator

Arc arity
Arc constraint(s)

Graph property(ies)

Graph model

VARIABLES
CLIQUErscollection(variablesl, variables?2)

2

V variablesl.key = variables2.key,
variablesl.var > variables2.var

ORDER(0, MININT, var) = MAX

We use a similar definition that the one that was utilisedHer:tinimum constraint. Within
the arc constraint, we replace the comparison opekatioy >.

Parts (A) and (B) of Figuré.405respectively show the initial and final graph associated
with the Example slot. Since we use th@ RDER graph property, the vertex of rarik
(without considering the loops) of the final graph is outtinveith a thick circle.

VARIABLES

ORDER(0,MININT var)=7
(A) (B)

Figure 5.405: Initial and final graph of th&ximum constraint



Graph model
Explicit description in terms of graph property of the meaning of the constraint.
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Automaton Figure 5.406 depicts the automaton associated with #ag@imum constraint. LetVAR;
be thei‘" variable of theVARIABLES collection. To each paifMAX, VAR;) corresponds a
signature variablg; as well as the following signature constraifitAX > VAR; < S; =
0) A (MAX =VAR; & S; = 1) N (MAX < VAR; & S; = 2).

MAX=VAR; t MAX>VAR:

Figure 5.406: Automaton of theaximum constraint

w

Figure 5.407: Hypergraph of the reformulation correspogdo the automaton of the
maximum constraint



Automaton
Explicit description in terms of automaton of the meaning of the constraint.


