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5.153 equilibrium

DESCRIPTION LINKS
Origin Inspired by the Irish Collegiate Programming Competition 2012 (equilibrium index)
VARIABLES,
INDEX1,
INDEX2,
. . EPSILON,
Constraint equilibrium COEF1,
COEF2,
TOLERANCE,
CTR
Synonym balanced.
Arguments VARIABLES : collection(var—dvar)
INDEX1 : dvar
INDEX2 . dvar
EPSILON : int
COEF1 : int
COEF2 : int

TOLERANCE : int
CTR : atom



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
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|[VARIABLES| > 1

INDEX1 > 1

INDEX1 < |VARIABLES|

INDEX2 > 1

INDEX2 < |VARIABLES|

INDEX1 < INDEX2

EPSILON >0

EPSILON < 2

EPSILON = INDEX2 — INDEX1
COEF1 # 0

COEF2 # 0

TOLERANCE > 0

[ among_diff_0,

and,

change,
deepest_valley,
highest_peak,
increasing_nvalue,
inflexion,
longest_change,
longest_decreasing_sequence,
CTR € | longest_increasing_sequence,
max_decreasing_slope,
max_increasing_slope,
min_decreasing_slope,
min_increasing_slope,
min width_peak,

min width_valley,
peak,

sum_ctr,

valley
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.
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Given VARIABLES = (VARq,VARo,...

PREDEFINED

, VAR jyspuasies|)» enforce the following condi-

tions:
e INDEX1 >1 e INDEX1 < |VARIABLES|
o INDEX2 > 1 e INDEX2 < |VARIABLES|

e EPSILON < 2

e EPSILON >0

e INDEX1 < INDEX2

Purpose

COEF1 # 0 .

e INDEX2 — INDEX1 = EPSILON
e TOLERANCE > 0
COEF2 # 0

if CTR = change :
change(C’l, <VAR1, . 7VAR1NDE)(1>, ;é)
change(C’g, <VARINDE}(2, e 7VAR\VARIABLES|>7 74—)
if CTR = longest_change :
longest_change(Ch, (VAR4, ..., VARpEx1 ), 7#)
longest_change(Ca, (VARmpex2, - - - , VAR |yar1apLes|) > 7)
if CTR = sum_ctr :
sum_ctr((VARl, ceey VARIN[)Ex1>7 =, Cl)
sum_ctr((VARmpex2, - - - , VAR vapasees|), =, C2)
otherwise :
CTR(Ch, (VAR, ..., VAR1wpEx1))
CTR(C2, (VARmpEx2, - - - , VAR jysp1apLes|))

|COEF1 - Cy — COEF2 - C2| < TOLERANCE

Example ((4,4,3
({(~2,5,—
((~2,5,—
({0,3,2,
({0

3,2,6
75737

)

,6,2),2,4,2,1,1,0,sum_ctr)
,6, 1,0,-3,5,—-7,6,—1,7,0),5,5,0,1,1,0,sum_ctr)
2,6,-1,0,—3,5,—7,6,—1,7,0,11,11,0,1,1, 0,sun_ctr)
2,2,5,8,7,6,7,3),5,7,2,1,1,0,peak)
2,2,5,5,8,7,2,7,3),7,7,0,1,1,0,change)

I




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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The first example, equilibrium({(41,42,3s,64,25),2,4,2,1,1,0,sun_ctr), holds

since:
e INDEX1 =2>1, e INDEX1 = 2 < |VARIABLES| = 5,
e INDEX2 =4 > 1, e INDEX2 = 4 < |VARIABLES| = 5,
e EPSILON =2 >0, e EPSILON = 2 < 2,
e INDEX1 = 2 < INDEX2 = 4, e TOLERANCE = 0 > 0,
o C1 =41 +42 =8, o Cy =64+25=38,
e INDEX2 — INDEX1 = EPSILON = 2, e |1-8—1-8| < TOLERANCE =

|1-8—1-8| < TOLERANCE =

47 |42 33 64 25 VARIABLES

4 8 11 17 15 sSumon pi

19 15 11 |8 2 sSumon s

41 42 33 64| 25 ,  VARIABLES
EPSILON = 2

Figure 5.326: Illustration of the first example of the Example slot

The second example, equilibrium({—21, 52, —23, 64, —15, 0g, —37, 58, — 79, 610, — 111, 712, 013),
5,5,0,1,1,0,sum_ctr), holds since:

e INDEX1 =52>1, e INDEX1 = 5 < |VARIABLES| = 13,
e INDEX2 =5 > 1, e INDEX2 =5 S |VARIABLES| = 13,
e EPSILON = 0 >0, e EPSILON =0 < 2,

e TOLERANCE = 0 > 0,
e C2=—15+06 —37+58 — 79+ 610 —

e INDEX1 = 5 < INDEX2 = 5,

o 1 =-21+52—23+64—15 =86, 111 + 712 + 013 = 6,
e INDEX2 — INDEX1 = EPSILON = O, . |1 -6 —1- 6| < TOLERANCE =
|1-6— 16| < TOLERANCE = |1-6— 16| < TOLERANCE =
—21 5o —23 64 —1s5 O¢ —37 5s —T9 610 —111 T1o 013 VARIABLES
—2 3 1 7 6 6 3 8 1 7 6 13 13 sumon pi
13 15 10 12 6 7 7 10 5 12 6 7 0 sumon s

—27 59 —23 64 —1s5 O6 —37 5s —T9 610 —1311 T12 013  VARIABLES

EPSILON = 0 EPSILON = 0
Figure 5.327: Illustration of the second and third examples of the Example slot

The third example, equilibrium({—21, 52, —23, 64, — 15,06, —37, 58, —79, 610, =111, 712, 013),
11,11,0,1,1,0, sum_ctr), holds since:
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INDEX1 = 11 > 1,

INDEX2 = 11 > 1,

EPSILON = 0 > 0,

INDEX1 = 11 < INDEX2 = 11,
C1=—-21+52—-234+64— 15+ 06 —
37 + 58 — 79 + 610 — 111 = 6,

e INDEX2 — INDEX1 = EPSILON = O,

PREDEFINED

INDEX1 = 11 < |VARIABLES| = 13,
INDEX2 = 11 < |VARIABLES| = 13,
EPSILON = 0 < 2,

e TOLERANCE = 0 > 0,

Co = =111+ 712 + 013 = 6,
|1-6 —1-6] < TOLERANCE =

The fourth example, equilibrium((01, 32, 23, 64, 25, 26, 57, 8s, 79, 610, 711, 312),
5,7,2,1,1,0, peak), holds since:

e INDEX1 =5 >1,

e INDEX2 =7 > 1,

e EPSILON = 2 > 0,
e INDEX1 =5 < INDEX2 = 7,

e the sequence 01 32 23 64 25 contains 2

peaks,

e INDEX2 — INDEX1 = EPSILON = 2,

|12 —1-2| < TOLERANCE =

INDEX1 = 5 < |VARIABLES| = 12,
INDEX2 = 7 < |VARIABLES| = 12,
EPSILON = 2 < 2,

TOLERANCE = 0 > 0,

The sequence 57 8g 79 610 711 312 con-
tains 2 peaks,

|1-2—1-2| < TOLERANCE =

peaks L l l

l

711

610 312 VARIABLES
3 3 4 ﬁ of peaks on prefixes
o , of pesks on suffixes
312 EPSILON — 2 VARIABLES

peaks

Figure 5.328: Illustration of the fourth example of the Example slot

The fifth example, equilibrium((01, 52, 33, 84, 25, 26, 57, Bs, 89, T10, 211, 712, 313),
7,7,0,1,1,0, change), holds since:

e INDEX1=17>1,

e INDEX2 =17 > 1,

e EPSILON = 0 > 0,

e INDEX1 = 7 < INDEX2 = 7,

o the

sequence 01,52, 33, 84, 25, 26, 57
contains 5 changes,

e INDEX2 — INDEX1 = EPSILON = O,

INDEX1 = 7 < |VARIABLES| = 12,
INDEX2 = 7 < |VARIABLES| = 12,
EPSILON = 0 < 2,

TOLERANCE = 0 > 0,

The sequence 57, 58, 89, 710, 211, 712, 313
contains 5 changes,

|1-5—1-5] < TOLERANCE =
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|1-5— 15| < TOLERANCE = 0
changes
017 52 7337 84 725 267 |57| B8 #89 # 710 # 2117 T12 # 313  VARIABLES
0o 1 2 4 |5, 5 6 7 8 9 10 Holc on prefixes

[oINN

6 |5/ 5 4 3 2 1 0 of changes on suffixes
267#|57) 58 #89 # Tio # 211 # Ti2 # 313  VARIABLES

Tt 1T 1t 1

changes

3

10 9 8 7
017 b2 #337# 84 #
1

1 1

]
o

EPSILON = O

Figure 5.329: Illustration of the fifth example of the Example slot

Typical |[VARIABLES| > 2
INDEX1 > 1
INDEX1 < |VARIABLES)|
INDEX2 > 1
INDEX2 < |VARIABLES)|
COEF1 =1
COEF2 =1
EPSILON = 1
TOLERANCE = 0

See also root concept: balance.

Keywords characteristic of a constraint: automaton with counters.



Typical
Typical conditions on the arguments of the constraint.


See also
Related constraints grouped by semantics links.


Keywords
Related keywords grouped by meta-keywords.


