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1706 AUTOMATON

5.260 min_width_peak

DESCRIPTION LINKS AUTOMATON

derived from peak

min width peak(MIN_WIDTH, VARIABLES)

min_base_peak.

MIN_WIDTH : dvar
VARIABLES : collection(var—dvar)

MIN_WIDTH > 0
MIN_WIDTH < |[VARIABLES| — 2
required(VARIABLES, var)

Given a sequence VARIABLES constraint MIN_ZWIDTH to be fixed to the width of the small-
est peak, or to 0 if no peak exists.

(5,(4,4,2,2,3,5,5,6,3,1,1,2,2,2,2,2,2, 1))
(57 <47 67 77 97 87 57 4>)
(0,(4,4,2,0,0,4,5))

The first min width_peak constraint holds since the sequence
442235563112222221 contains two peaks of respective width 5 and 6
(see Figure 5.545) and since its argument MIN_WIDTH is fixed to the smallest value 5.
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Figure 5.545: Illustration of the first example of the Example slot: a sequence of
eighteen variables Vl, ‘/2, V3, ‘/ZL, ‘/5, ‘/6, V7, Vg, VE;, VlO, V11, V12, V13, V14, V15, ‘/16,
V17, Vig respectively fixed to values 4, 4, 2, 2,3, 5,5,6,3,1,1,2,2,2,2,2,2,1and
its two peaks of width 5 and 6.



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.


Typical

Symmetries

Arg. properties

Counting
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MIN_WIDTH > 1

|[VARIABLES| > 2

e Items of VARIABLES can be reversed.

e One and the same constant can be added to the var attribute of all items of
VARIABLES.

Functional dependency: MIN_WIDTH determined by VARIABLES.

Length (n) | 2 3 4 5 6 7 8
Solutions | 9 | 64 | 625 | 7776 | 117649 | 2097152 | 43046721
Number of solutions for min_width_peak: domains 0..n

Solution density for min width_peak
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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).


Counting
Information on the solution density.
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Observed density

AUTOMATON
Solution density for min_width_peak
1.2 T T T T T T
1.1 -
1 ———o —eo —eo—o—0o—o —
0.9 - -
| | | | | |
2 3 4 5 6 7
Length
Length (n) 2 3 4 5 6 7 8
Total 9 | 64| 625 | 7776 | 117649 | 2097152 | 43046721
09|50 295 | 1792 11088 69498 439791
1| -] 14 | 230 | 3205 56637 | 1174398 | 26327058
Parameter 2| - - | 100 | 2100 28420 424928 9363060
value 3] - - - 679 17024 268722 3413256
41 - - - - 4480 130452 2345982
5| - - - - - 29154 968946
6 | - - - - - - 188628
Solution count for min_width_peak: domains 0..n



See also

Keywords
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Solution density for min_width_peak
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Parameter value as fraction of length
Solution density for min_width_peak
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Parameter value as fraction of length

common keyword: peak (sequence).

characteristic of a constraint:

automaton,

automaton with counters,



See also
Related constraints grouped by semantics links.


Keywords
Related keywords grouped by meta-keywords.
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automaton with same input symbol.

combinatorial object: sequence.

constraint arguments: reverse of a constraint, pure functional dependency.
filtering: glue matrix.

modelling: functional dependency.



Automaton

20121201
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Figure 5.546 depicts the automaton associated with the min_width_peak constraint. To
each pair of consecutive variables (VAR;, VAR;1) of the collection VARTABLES corresponds
a signature variable S;. The following signature constraint links VAR;, VAR, and S;:
(VARi < VAR;4+1 & Si = 0) A (VAR@ = VAR;11 & S; = 1) N (VARi > VAR;+1 &

S; = 2).

{C+i-F}
VAR; < VAR;41 @

STATES SEMANTICS

s : stationary or
decreasing mode

j  :increasing mode

k  : decreasing (after
a peak) mode

W < |VARIABLES|,
C <+ 0,
F+0 _\

VAR; < VAR;11,
{F « i}

VAR; > VAR;y1

[MINWIDTH = min(W,C) | VAR; > VARi41,
- . A{C+—i-F}

VAR; > VAR;11,

VAR; < VAR;y1, VAR; = VARi+1

{=1>}) :

(< {<|=}") { ?f e.mln(VV7 ), }
—1

e {>1=)

Figure 5.546: Automaton of the min_width_peak constraint: the start of the first po-
tential peak is discovered while triggering the transition from s to j, the top of a peak
is discovered while triggering the transition from j to k, the end of a peak and the start
of the next potential peak are discovered while triggering the transition from & to j; the
counters W, C' and F respectively stand for min_width, current and first.



Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Glue matrix where W 8 ? and W C, ? resp. represent the counters values W, C, F' at the end of a
prefix and at the end of the correspondm reverse suffix that ﬁartmons the sequence VARIABLES; MIN. WIDTI?I
(resp. MIN_WIDTH) stands for mln(W ) (resp. mln({/l—/ C)).

s({>1=}") i< {<1=) EC>A{>1=}")
0 ﬁIIN_meH ST WIDTH
s({>1=1") v \\ xvj
W, MIN.WIDTH,
MIN_WIpTﬁ min | n—F - F, min | n-F_F,
J<{<]=19) / % NINWIDTH
7w /
MIN%IDT?%
| | o F-F, . MINWIDTH,
HIN-ATDT IN.WIDTH mm( HIN WIDTH )
E>{>1=}") \Vj

Figure 5.547: Glue matrix associated with the automaton of the min_width _peak con-
straint, where n stands for |[VARTABLES]

min_width_peak(MIN.WIDTH = 5, VARIABLES = (4,6,7,9,8,5,4))

4 6 7 9 9 8 5 4

< < < < < <
3 0 1 2 3 3 2 1 0 '3
Qils|ilili ililils|&
w777\ 77|77 |
cilojolojofiololo]o]|&
Flo|t|1]141|1]1]0]F
MINWIDTH, | 0 |0 | 0| 0 <[ 0| 0| 0| 0 |fINWIDTH,
min.width-peak( PT,IE,T'I;%QT 0, > min.width-peak( %9? 0, >

glue matrix entry associated with the state pair (7, 7):
— —
MIN.VIDTH = min(Ws, |VARIABLES| — Fs — £5, W3) = min(7,7 — 1 — 1,7) =

Figure 5.548: Illustrating the use of the state pair (7, j) of the glue matrix for link-
ing MIN_WIDTH with the counters variables obtained after reading the prefix 4,6,7,9
and corresponding suffix 9, 8, 5,4 of the sequence 4,6,7,9, 8, 5,4; note that the suf-
fix 9,8, 5,4 (in pink) is proceed in reverse order; the left (resp. right) table shows the
initialisation (for ¢ = 0) and the evolution (for ¢ > 0) of the state of the automaton
and its counters W, C' and F upon reading the prefix 4,6, 7,9 (resp. the reverse suffix
4,5,8,9).
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Figure 5.549: Hypergraph of the reformulation corresponding to the automaton of the
min width_peak constraint



