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5.200 inverse offset

DESCRIPTION LINKS GRAPH

Origin Gecode

Constraint inverse offset(SOFFSET, POFFSET, NODES)

Synonym channel.

Arguments SOFFSET : int

POFFSET : int

NODES : collection(index−int, succ−dvar, pred−dvar)

Restrictions required(NODES, [index, succ, pred])
NODES.index ≥ 1
NODES.index ≤ |NODES|
distinct(NODES, index)
NODES.succ ≥ 1 + SOFFSET

NODES.succ ≤ |NODES|+ SOFFSET

NODES.pred ≥ 1 + POFFSET

NODES.pred ≤ |NODES|+ POFFSET

Purpose

Enforce each vertex of a digraph to have exactly one predecessor and one successor. In

addition the following two statements are equivalent:

1. The successor of the ith node minus SOFFSET is equal to j.

2. The predecessor of the jth node minus POFFSET is equal to i.

I.e., NODES[i].succ − SOFFSET = j ⇔ NODES[j].pred −POFFSET = i.

Example

























−1, 0,

〈

index − 1 succ− 4 pred− 3,
index − 2 succ− 2 pred− 5,
index − 3 succ− 0 pred− 2,
index − 4 succ− 6 pred− 8,
index − 5 succ− 1 pred− 1,
index − 6 succ− 7 pred− 7,
index − 7 succ− 5 pred− 4,
index − 8 succ− 3 pred− 6

〉

























The inverse offset constraint holds since:

• NODES[1].succ − (−1) = 5 ⇔ NODES[5].pred − 0 = 1,

• NODES[2].succ − (−1) = 3 ⇔ NODES[3].pred − 0 = 2,

• NODES[3].succ − (−1) = 1 ⇔ NODES[1].pred − 0 = 3,

• NODES[4].succ − (−1) = 7 ⇔ NODES[7].pred − 0 = 4,

• NODES[5].succ − (−1) = 2 ⇔ NODES[2].pred − 0 = 5.


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.
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• NODES[6].succ − (−1) = 8 ⇔ NODES[8].pred − 0 = 6.

• NODES[7].succ − (−1) = 6 ⇔ NODES[6].pred − 0 = 7.

• NODES[8].succ − (−1) = 4 ⇔ NODES[4].pred − 0 = 8.

Figure 5.448 shows the board that can be associated with this example.

¬ index − 1 succ − 4 pred − 3

 index − 2 succ − 2 pred − 5

® index − 3 succ − 0 pred − 2

¯ index − 4 succ − 6 pred − 8

° index − 5 succ − 1 pred − 1

± index − 6 succ − 7 pred − 7

² index − 7 succ − 5 pred − 4

³ index − 8 succ − 3 pred − 6
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(B)

SOFFSET = 1 POFFSET = 0

S1 − 1 = 5 ⇔ P5 − 0 = 1

S2 − 1 = 3 ⇔ P3 − 0 = 2

S3 − 1 = 1 ⇔ P1 − 0 = 3

S4 − 1 = 7 ⇔ P7 − 0 = 4

S5 − 1 = 2 ⇔ P2 − 0 = 5

S6 − 1 = 8 ⇔ P8 − 0 = 6

S7 − 1 = 6 ⇔ P6 − 0 = 7

S8 − 1 = 4 ⇔ P4 − 0 = 8

(C)

Figure 5.448: Example slot where we highlight the fourth item in red showing the

relation between S4 and P7, where Si and Pi (with 1 ≤ i ≤ 8) respectively stands

for the successor and predecessor attributes of the ith item of the NODES collection

(A) Collection of nodes passed to the inverse offset constraint, (B) Correspond-

ing board, (C) Conditions linking the successor and the predecessor attributes via the

offsets SOFFSET = 1 and POFFSET = 0.

Typical SOFFSET ≥ −1
SOFFSET ≤ 1
POFFSET ≥ −1
POFFSET ≤ 1
|NODES| > 1

Symmetry Items of NODES are permutable.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.
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Arg. properties
• Functional dependency: NODES.succ determined by SOFFSET, POFFSET,

NODES.index and NODES.pred.

• Functional dependency: NODES.pred determined by SOFFSET, POFFSET,

NODES.index and NODES.succ.

Remark The inverse offset constraint is called channel in Gecode (http://www.geode.org/). Having two offsets was motivated by the fact that it is possible to declare arrays at

any position in the MiniZinc modelling language.

Systems inverseChanneling in Choco, hannel in Gecode.

See also specialisation: inverse (assume that SOFFSET and POFFSET are both equal to 0).

Keywords constraint arguments: pure functional dependency.

constraint type: graph constraint.

filtering: arc-consistency.

heuristics: heuristics.

modelling: channelling constraint, dual model, functional dependency.


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).


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

http://www.gecode.org/
http://www.minizinc.org/

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/3.7.0/reference/group__TaskModelIntChannel.html
http://www.gecode.org/

See also
Related constraints grouped by semantics links.


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

Arc generator CLIQUE 7→collection(nodes1, nodes2)

Arc arity 2

Arc constraint(s) • nodes1.succ − SOFFSET = nodes2.index

• nodes2.pred − POFFSET = nodes1.index

Graph property(ies) NARC= |NODES|

Graph model In order to express the binary constraint that links two vertices one has to make explicit

the identifier of the vertices. This is why the inverse offset constraint considers objects

that have three attributes:

• One fixed attribute index that is the identifier of the vertex,

• One variable attribute succ that is the successor of the vertex,

• One variable attribute pred that is the predecessor of the vertex.

Parts (A) and (B) of Figure 5.449 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.
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Figure 5.449: Initial and final graph of the inverse offset constraint


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


