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5.63 change_pair

DESCRIPTION LINKS GRAPH AUTOMATON

Derived from change.

change_pair(NCHANGE, PAIRS, CTRX, CTRY)

NCHANGE : dvar

PAIRS : collection(x—dvar,y—dvar)
CTRX : atom

CTRY . atom

NCHANGE > 0

NCHANGE < |PAIRS|
required(PAIRS, [, y])
CTRX € [=, #, <, >, >, <]
CTRY € [=,#,<,>,>,<]

NCHANGE is the number of times that the following disjunction holds: (X; CTRX X3) V
(Y1 CTRY Y2), where (X1, Y1) and (X2, Y2) correspond to consecutive pairs of variables

of the collection PAIRS.
x—3 y-—35,
x—3 y-—7T,
x—3 y—1T7,
x—3 y-—8,
2 (373 308 ) po
x—1 y-—3,
x—1 y-—6,
x—1 y—6,
x—3 y—7

In the example we have the following 3 changes:

e One change between pairsx —3y —8andx —3y —4since 3 #3V 8 >4,
e One change between pairsx —3y —7andx — 1y —3since3#1V7 >3,
e One change between pairsx — 1y —6andx —3y — 7since 1l #3V 6> 7.

Consequently the change_pair constraint holds since its first argument NCHANGE is as-
signed value 3.

NCHANGE > 0
[PAIRS| > 1
range(PAIRS.x) > 1
range(PAIRS.y) > 1



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.
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Symmetries e One and the same constant can be added to the x attribute of all items of PAIRS.
e One and the same constant can be added to the y attribute of all items of PAIRS.

Arg. properties . .
& prop Functional dependency: NCHANGE determined by PAIRS, CTRX and CTRY.

Usage Here is a typical example where this constraint is useful. Assume we have to produce a set
of cables. A given quality and a given cross-section that respectively correspond to the x
and y attributes of the previous pairs of variables characterise each cable. The problem is
to sequence the different cables in order to minimise the number of times two consecutive
wire cables C1 and C- verify the following property: C; and C do not have the same
quality or the cross section of C; is greater than the cross section of Cl.

See also generalisation: change_vectors (pair of variables replaced by vector).

specialisation: change (pair of variables replaced by variable).

Keywords characteristic of a constraint: pair, automaton, automaton with counters.
constraint arguments: pure functional dependency.
constraint network structure: sliding cyclic(2) constraint network(2).
constraint type: timetabling constraint.
final graph structure: acyclic, bipartite, no loop.

modelling: number of changes, functional dependency.



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.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).


Usage
Typical usage of the constraint.


See also
Related constraints grouped by semantics links.


Keywords
Related keywords grouped by meta-keywords.
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Arc input(s) PAIRS
Arc generator PATHrscollection(pairsl, pairs?2)
Arc arity 2
Arc constraint(s) pairsl.x CTRX pairs2.x V pairsl.y CTRY pairs2.y
Graph property(ies) N ARC= NCHANGE
Graph class e ACYCLIC
e BIPARTITE
e NO_LOOP
Graph model Same as change, except that each item has two attributes x and y.

Parts (A) and (B) of Figure 5.158 respectively show the initial and final graph associated
with the Example slot. Since we use the NARC graph property, the arcs of the final
graph are stressed in bold.



Graph model
Explicit description in terms of graph property of the meaning of the constraint.
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NARC=3

(A) (B)

Figure 5.158: Initial and final graph of the change_pair constraint
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Automaton Figure 5.159 depicts the automaton associated with the change_pair constraint. To each

pair of consecutive pairs ((X;, Y;), (Xi+1, Yi+1)) of the collection PAIRS corresponds a 0-1
signature variable S;. The following signature constraint links X;, Y;, Xi41, Yi4+1 and S;:
(Xi CTRX Xi+1) V (Yi CTRY Yi+1) < S5,

X; =CTRX X;4+1 N Y; =CTRY Y, 41

X; CTRX X;41 V Y; CTRY Y41,
{C‘_O}—’ (CeCt1}

NCHANGE = C

Figure 5.159: Automaton of the change_pair constraint
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Figure 5.160: Hypergraph of the reformulation corresponding to the automaton of the
change _pair constraint



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