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5.20 amongmodulo

DESCRIPTION LINKS GRAPH AUTOMATON
Origin Derived fromamong.
Constraint among modulo(NVAR, VARTABLES, REMAINDER, QUOTIENT)
Arguments NVAR . dvar

VARIABLES : collection(var—dvar)
REMAINDER : int
QUOTIENT . int

Restrictions NVAR > 0
NVAR < |[VARIABLES|
required(VARIABLES, var)
REMAINDER > 0
REMAINDER < QUOTIENT
QUOTIENT > 0

NVAR is the number of variables of the collectishRIABLES taking a value that is cor -

Purpose gruent toREMAINDER moduloQUOTIENT.

Example (3,(4,5,8,4,1),0,2)

In this exampleREMAINDER = 0 andQUOTIENT = 2 specifies that we count the number
of even values taken by the different variables. As a coreetpl theamong modulo
constraint holds since exactbyvalues of the collectiofi4, 5, 8, 4, 1) are even.

Typical NVAR > 0

NVAR < |VARIABLES|

|[VARIABLES| > 1

QUOTIENT > 1

QUOTIENT <maxval(VARIABLES.var)

Symmetries e Items Of VARIABLES arepermutable
e An occurrence of a value of VARIABLES.var such thatu mod QUOTIENT =

REMAINDER (resp.umod QUOTIENT ## REMAINDER) can bereplacecby any other
valuev such thatv mod QUOTIENT = REMAINDER (resp. u mod QUOTIENT #
REMAINDER).

Remark By giving explicitly all valuesv that satisfy the equality mod QUOTIENT = REMAINDER,
the among modulo constraint can be modelled with theong constraint. However the
among modulo constraint provides a more compact form.

See also generalisation: among (list of values v such that v mod QUOTIENT = REMAINDER re-

placed by list of values).



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.


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.


Typical
Typical conditions on the arguments 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.


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


See also
Related constraints grouped by semantics links.
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Keywords characteristic of a constraint: modulg automatopautomaton with counters
constraint network structure: alpha-acyclic constraint network(2)
constraint type: value constraintcounting constraint

filtering: arc-consistency



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

Arc generator SELFwcollection(variables)

Arc arity 1

Arc constraint(s) variables.var mod QUOTIENT = REMAINDER

Graph property(ies) NARC= NVAR

Graph model The arc constraint corresponds to a unary constraint. Foreason we employ th&r L F'
arc generator in order to produce a graph with a single loopamh vertex.

Parts (A) and (B) of Figuré.36 respectively show the initial and final graph associated
with the Example slot. Since we use thel ARC graph property, the loops of the final
graph are stressed in bold.
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Figure 5.36: Initial and final graph of th&nong modulo constraint



Graph model
Explicit description in terms of graph property of the meaning of the constraint.
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Automaton Figure5.37 depicts the automaton associated withdheng modulo constraint. To each
variableVAR; of the collectionVARIABLES corresponds &-1 signature variable;. The
following signature constraint linkgAR; andS;: VAR; mod QUOTIENT = REMAINDER <
Si.

{Cc=0}

VAR, nod QUOTIENT = REMAI NDER, , VAR, nod QUOTI ENT<>REMAI NDER
{C=C+1}

Figure 5.37: Automaton of themong modulo constraint

Figure 5.38: Hypergraph of the reformulation correspogdmthe automaton of the
among modulo constraint



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


