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2052 PREDEFINED

5.342 scalar_product
DESCRIPTION LINKS

Arithmetic constraint.

scalar_product (LINEARTERM, CTR, VAL)

equation, linear, sum_weight, weightedSum.

LINEARTERM : collection(coeff—int,var—dvar)
CTR . atom
VAL . dvar

required(LINEARTERM, [coeff, var])
CTR € [=,#,<,2,>,<]

Constraint a linear term defined as the sum of products of coefficients and variables.
More precisely, let S denote the sum of the product between a coefficient and its variable
of the different items of the LINEARTERM collection. Enforce the following constraint to
hold: S CTR VAL.

( (coeff — 1 var — 1, coeff — 3 var — 1, coeff — 1 var — 4),=,8 )

The scalar_product constraint holds since the condition 1 -1+ 3-1+1-4 = 8is
satisfied.

|LINEARTERM| > 1
range(LINEARTERM.coeff) > 1
range (LINEARTERM.var) > 1
ClRE [=,<,>,>,<]

e [tems of LINEARTERM are permutable.

e Attributes of LINEARTERM are permutable w.r.t. permutation (coeff, var) (per-
mutation not necessarily applied to all items).

e Contractible  wrt. LINEARTERM when CTR € <, <],
minval (LINEARTERM.coeff) > 0 and minval (LINEARTERM.var) > 0.
e Extensible  wrt. LINEARTERM when CTR € [>,>],

minval (LINEARTERM.coeff) > 0 and minval (LINEARTERM.var) > 0.
e Aggregate: LINEARTERM(union), CTR(id), VAL(+).

The scalar_product constraint is called linear in Gecode (http://www.gecode.
org/). It is called sum_weight in JaCoP (http://www.jacop.eu/). In the 2008 CSP
solver competition the scalar_product constraint was called weightedSum and required
VAL to be fixed.



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.


Synonyms
List of synonyms 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.


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.


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.jacop.eu/
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Algorithm Most filtering algorithms first merge multiple occurrences of identical variables in order
to potentially make more deductions. When CTR corresponds to the less than or equal
to constraint, a filtering algorithm achieving bound-consistency for the scalar_product
constraint with large numbers of variables is described in [203].

Systems equation in Choco, linear in Gecode, sumweight in JaCoP, scalar_product
in SICStus.

See also specialisation: sum_ctr (arithmetic constraint where all coefficients are equal to 1).

Keywords characteristic of a constraint: sum.

constraint type: predefined constraint, arithmetic constraint.

filtering: duplicated variables.



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/3.7.0/reference/group__TaskModelIntLI.html
http://www.gecode.org/
http://jacopapi.osolpro.com/JaCoP/constraints/SumWeight.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.


Keywords
Related keywords grouped by meta-keywords.


