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:-use_module (library (clpfd)) . |

Pohoupejte nds

impléntentac

seesaw (Sol) : - ?- seesaw(X).

sol = [A,B,C],

X = [-4,2,5] ? ;
domain (Sol,-5,5), X = [-4,4,1] ? ;
36*A+32*B+16*C #= 0, X = [-4,5,-1] ? ;
abs (A-B) #>2, abs (A-C)#>2, abs (B-C)#>2, X = [4,-5,1] ? ;

. X =1[4,-4,-1] ? ;
labeling([£f£f],Sol) . X = [4,-2,-5] ? ;

Odstran&ni symetrii
velice dulezité pro zmenseni prohledavaného prostoru

:-use_module (library (clpfd)) . |

= w (X) .
seesaw (Sol) : - seesaw (X)

sol = [A,B,C],

domain (Sol,-5,5),

A #< 0,

36*A+32*B+16*C #= 0,

abs (A-B) #>2, abs(A-C)#>2, abs(B-C)#>2,

labeling ([£f£],S0l) .
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Zadani:

Adam (36 kg), Boris (32 kg) a Cecil (16 kg)

Pohoupejte nas
G

se chtgji usadit na houpagku s deseti sedatky tak, aby
houpatka byla vyvazena a m&li mezi sebou vzdy alespoi
dve sedacky.

CSP model:
AB,Cin-5..5
36*A+32*B+16*C =0

|A-B|>2, |A-C|>2, |B-C|>2

pozice na houpagce
vyvazeny stav
minimalni vzdalenosti
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Pohoupejte nds

domain([A,B,C],-5,5),
A $#< 0,
36*A+32*B+16*C #= 0,
abs (A-B) #>2,

abs (A-C) #>2,

abs (B-C) #>2

z jinéhapohied

Mnozina podobnych podminek &asto indikuje podproblém,
ktery maze byt reprezentovan pomoci globalni podminky.
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Mazeme pouzivat globalni podminky popisujici alokaci aktivit

na unarni zdroj.

domain([A,B,C],-5,5),

A #< 0,

36*A+32*B+16*C #= 0,
serialized([A,B,C],[3,3,31,[])

SICSwis

A in -4..0

| B in -1..5
startovni ¢as trvani precedence C in (-5..-3) \/ (-1..5)
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PFirazovaci probl PFirazovaci problé
Zadani: :-use_module (library (clp£d)) . implemepta
Priradte &tyri pracovniky na vyrobu &ty¥ produkti tak, ze kazdy pracovnik all"gialti_“[fflw)zi R
dsla jeden produkt a kazdy produkt je vyrab&n jednim pracovnikem. R
Efektivita vyroby je dana nasledujici tabulkou a celkova efektivita musi domain (Sol,1,4), gaiallocatoni(X)k
b,t .. ,I o 19 all different(Sol),
yt minimainé 13. element (W1, [7,1,3,4] ,EW1), X=11,2,3,4] 2 ; 19
P1 P2 P3 P4 element (W2,[8,2,5,1] ,EW2), X = [2,1,3,4] ? ; 19
7 7 2 . element (W3, [4,3,7,2] ,EW3), X = [4,1,2,3] ? ; 21
./ & ./ & Wi element (W4,[3,2,6,3] ,EW4), Ty s
EWL+EW2+EW3+EW4 #>= 19, X =1[4,1,3,2] » ; 21

labeling ([££],Sol) .

N w2
Q]ID Q]ID Q]ID Q‘I’) xz Optimalizace pomoci B&B T ieeniono

EW1+EW2+EW3+EW4 #= E,

W(h| |00
= lW([N|~
A |IN|un|W
WIN | =D

CSP model: maximize (labeling([££],Sol) ,E) . X =1[41,2,31 2 ;
W1,W2,W3,W4in 1..4 rodukt pro pracovnik .
e 3 pc OdEJ t pro pracovnika Jak to funguje?
all_different([W1,W2,W3,W4]) razne produkty najdi prvni korektni ohodnoceni proménnych
Tl,W1+T2,W2+T3,W3+T4,W4 =19 celkova efektivita najdi |ep§|' ohodnoceni proménnych
opakuj dokud existuje néjaké ohodnoceni
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" JEEEETT Prirazovaci problé " JEEET Prirazovaci problé

o ) dualni Abychom ziskali lepsi orezani domén, mazeme skladani mpod
Prog prirazujeme produkt pracovnikam? oba modely kombinovat v jednom modelu.
Nemohli bychom to udslat obréacens, tj. prirazovat pracovniky na produkty? - “use_module (1ibrary (c1pfd)) . SICSHS

Samozrejms, ze muzeme prohodit roli proménnych a hodnot!

’ , s sy allocation combined (Workers) :- . . ,
Ziskany model se potom nazyva dualni model. Workers= [WL,W2,W3,WA], _7 Primarni model

domain (Workers,1,4),

:-use_module (library (clpfd)) . Pocet bodu volby all different (Workers), Wl in (1..2)\/{4}
L, element (Wl,[7,1,3,4] ,EWl), W2 in 1..
allocation_dual (Products) :- Primarni model 15 element (W2, [8,2,5,1] ,EW2), W3 in 2..4
Products = [P1,P2,P3,P4], L . element (W3, [4,3,7,2] ,EW3), W4 in 2..4
Dualni model 11 element (W4, [3,1,6,3] EW4),
domain (Products,1,4), EW1+EW2+4+EW3+EW4 #>= 19,
all different (Products),

element(P1,[7,8,4,3] ,EP1),
element (P2, [1,2,3,1],EP2),
element (P3,[3,5,7,6] ,EP3),
element (P4,[4,1,2,3] ,EP4),
EP1+EP2+EP3+EP4 #>= 19,

Products = [P1,P2,P3,P4], L///
domain (Products,1,4),

all different (Products),

element (P1,[7,8,4,3],EP1),
element(P2,[1,2,3,1] ,EP2),

element (P3,[3,5,7,6] ,EP3),

element (P4,[4,1,2,3] ,EP4),
EP1+EP2+EP3+EP4 #>= 19,

labeling([££f],Products) .

A jaky model je lepsi?

V tomto konkrétnim pripads propaguje dudini model drive, a proto ho Ize [assignment (Horkers, products) , Y . )
povaiovat Za |ep§|’. |1abeling( [££] ,Workers) . ?—Resenl jednoho modelu stazi

?—Tunelovaci podminka
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* JEEEETT Golombovo pm%i\tkg

Pravitko s M znaskami

umistenymi tak, Ze vzajemné
vzdalenosti mezi dvojicemi
znagek jsou navzajem razné.

Optimalni pravitko ma nejkratsi

moznou délku.

4

23 Golomb ruler table - Hicrosolt Internet Explorer
Sabor Upravy Zobradt Oblbené Nistor Niporéds
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108 b Coporsion

This web page ible giving the lengths of the

Personal communication =%

Pro M=16 tszké, pro M = 24 neni P 54 o ¥ iom W mat
znam exaktni algoritmus! s w0
Pouziti v radioastronomii.

9 11 marks length found by proved by
1o wivial

I I 2 1 wivial
E wivial
G rivial
5 11 1952 WB 19677 RB hand search
6 17 1952 WB 19677 RB hand search

9 44 1972 WMI9T:

1172 197 RB 197

Solomon W. Golomb
Professor

University of Southern California
http://csi.usc.edu/faculty/golomb.html 2

17199 19847 AH 1993

150 marks. The values for 23 marks or less are known to be optimal. For the actual ulers see

Table of lengths of shortest known Golomb rulers

comments

WM computer search
projective plane construction p=9
M projective plane construction p=11
12 85 1967 RB 1979 IRI projective plane construction p=11
13106 1981 JR2 1981 JR2 computer search

14 127 1967 RB 1985 JSL projective plane construction p=13
15 151 1985 JS1 1985 JSI computer search

16 177 1986 JS1 1986 JSI computer search

OS  affine plane construction p=17
1967 RB 1993 OS projective plane construction p=17
1967 RB 1994 DRM projective plane construction p=19
1967 RB 19977 GV projective plane construction p=
1967 RB 1998 GV projective plane construction p=
19847 AH 1999 GV affine plane construction p=
72 1967 RB 1999 GV projective plane construction p=2:
25 1967 RB projective plane construction p=23
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" JEEETT Golombovo prayvitke

Jaky je efekt raznych modela?

Bisglky

/

— ——

zakladni model zakladni model zakladni model
+ symetrie + symetrie
+ meze
7 220 80 30
8 1462 611 190
9 13 690 5438 1001
10 120 363 49 971 7 011
11 2480 216 985 237 170 495
&as v milisekundach na Mobile Pentium 4-M 1.70 GHz, 768 MB RAM
Jaky je efekt raznych prohledavacich strategii?
fail first leftmost first
enum step bisect enum step bisect
7 40 60 40 30 30 30
8 390 370 350 220 190 200
9 2664 2384 2113 1182 1001 921
10 20 870 17 545 14 982 8782 7 011 6 430
11| 1004515 | 906 323 779851 | 209251 170495| 159559

Zas v milisekundach na Mobile Pentium 4-M 1.70 GHz, 768 MB RAM

i, Roman Bartak

Progr ani s

" JEEETT Golombovo prayitke

CSEmadel

Zakladni model: 77,
Proménné X, ..., Xy s doménou 0..M*M A N
X;=0 zacatek pravitka
X< X5<...< Xy odstranéni permutaci
Vi<j D;; = X; = X; proménné pro rozdily
all_different({D; 5, D; 3, ... Dym D23/ - Dym-1})

Rozsireni modelu: 01 s 11

| By 2 By odstranéni symetrie Vi oger W

presnéjsi meze pro D,

Dij = Dijs1 + Diyyun + - + Dy

Tedy D, = =y, = (j-I)*(j-i+1)/2 dolni mez |

Xy =Xy=X; =Dyy =Dy, +Dy5+ .01+ Dy + Djjyy + .. + Dyyy
Di,j =Xy — (DL2 + .0y + Dj,j+1 + ...+ DM-1,M)

Tedy D,; < Xy — (M-15+()*(M-+()/2  horni mez |
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" JEEETT Poznamky k modelovani

m Urgeni vysledné efektivity riznych modeli je tszky ukol, jehoz
spin&ni vyzaduje znalost chovani resice podminek.
m Obvykle je nejlepsim modelem ten, ktery propaguj

m Ngkolik pravidel pro modelovani s podminkami:

' globalni podminky

= (+) posiluji propagaci pri dobré efektivité
"~ odstranéni symetrii

= (+) redukuje prohledavany prostor
' redundantni podminky

= (+) posiluji propagaci

= (-) ale pridavaji dalsi naklady

Priklad: dudini model
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