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o« Odbocka

pristup k doménam

Jak zjistime,_;aké hodnoty jsou v aktualni doméng
prom&nné?

fd min(?X, ?Min)
Min je unifikovano s nejmensi hodnotou v doméng prom&nné X
(maze byt inf)
fd max(?X, ?Max)
Max je unifikovano s nejv&tsi hodnotou v doméng prom&nné X
(maze byt sup)
fd _size(?X, ?Size)
Size je unifikovano s postem prvka v doméng (pripadng sup)
fd set(?X, 7?Set)
Set je unifikovano s reprezentaci aktualni domény promsnné X
fd dom(?X, ?Range)
Range j)e unifikovano s doménou X popsanou jako ,rozsah"

\ ((£..5) V (7..15) /\ (8..23))
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DalsSi program

~\\

Podivame se ,,dovniti" systémd pro reSeni podminek

= navrh filtragnich algoritmu
vlastni ,,globalni* podminky
pouziti reifikace
reifikovatelné podminky

= navrh prohledavacich algorit
prohledavaci strategie
neuplna prohledavani
optimalizagni problémy
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Odbocka

vlastnosti domén

m empty fdset(?Set)

m fdset min(+Set, -Min)

m fdset max(+Set, -Min)

m fdset subset(+Setl, +Set2)

m fdset disjoint(+Setl, +Set2)
m fdset intersect(+Setl, +Set2)
m fdset eg(+Setl, +Set2)

m fdset member (?Elt, +Set)
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" JEE— Odbocka

prace s doménami

m fdset add element(+Setl, +Elt, -Set2)
m fdset del element(+Setl, +Elt, -Set2)

fdset intersection(+Setl, +Set2,
-Intersection)

fdset subtract(+Setl, +Set2,-Difference)
fdset union(+Setl, +Set2, -Union)

fdset complement(+Set, -Complement)
fdset parts(?Set, ?Min, ?Max, ?Rest)
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" JEEEETT Hranova konzistence

MaZeme propagovat informaci
do vice prom&nnych Y najednou.
procedure GAC(G) ﬁ___—-——f

Q < {Xs =Y | Xs —Y is a method for some constraint in G}
while Q non empty do
select and delete (As—B) from Q
if REVISE(As—B) then
if D;=2 then stop with fail
Q < QU {Xs =Y | Xs —Y is a method s.t. BEXs}
end if
end while

end GAC-3 ( Mazeme urzit podie jaké zmsny

Ldomény promsnné B se ma
podminka zavolat.
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" JEE—— Odbocka

prevody reprezentaci
m list to fdset(+List, -Set)
m fdset to list(+Set, -List)
m range to_ fdset(+Range, -Set)
m fdset to range(+Set, -Range)

Ukol:
vlastni procedura fdset2range (+Set, -Range)

= Range je interval (Min..Max), sjednoceni intervalti
(I1 \/ 12), pranik intervald (11 /\ I12) nebo
dopln&k intervalu (\ 1)

» Set = [[Min1|Max1],[Min2|Max2],...]
fdset2range([], (1..0)).
fdset2range([[Min|Max]|T], (Min..Max)\/TR):-

fdset2range(T,TR).
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" VRN filtracnich algoritmai

UZivatel ma gasto moznost definovat vlastni REVISE kod
Jak se to d&la?
1) Je treba urgit udalost, ktera kdd vyvola
pri zm&n& domény proma&nné (tzv. suspensions)
= kdykoliv se zm&ni doména
= Zm&na maxima &i minima (nebo obecn& okraje)
= navazani prom&nné (vybrani hodnoty)
Ize pouzit razné suspensions pro razné prom&nné
Priklad:
A<B propagace se spousti pro min(A) a max(B)
= sm&rova konzistence

2) Je treba navrhnout propagaci pres podminku
= vysledkem propagace je omezeni domén prom&nnych
= pro jednu podminku Ize mit vice propagagnich kdda
Priklad: A<B
min(A): B in min(A)+1..sup, max(B): A in inf..max(B)-1
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" SN Globalni podminky

m Inicializace podminky

fd_global(:Constraint, +State, +Susp)
= Constraint — pojmenovani viastni podminky
= State — pogatezni globalni data pro podminku
= Susp — seznam popisujici, kdy se podminka vola
dom(X), min(X), max(X), minmax(X), val(X)
m Definice podminky

clpfd:dispatch_global(+Constraint, +StateO,
-State, -Actions)

= filtragni algoritmus, ktery doporugi, jak zmensit
domény
exit, fail, X =V, Xin R, Xin_set S, call(Goal)
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" JEE Priklad filtru
Jak popsat propagaci pres podminku A=B? diff
Myslenka: Podminka je konzistentni pokud domény
obou promgnnych obsahuji alespori dv& hodnoty! Proto
ma cenu spustit propagaci pouze tehdy, kdyz jsou domény

redukovany na jediny prvek.
A#\=B \
diff (A,B):

fd global(dlff (A,B) ,no_state,[val(A)]),
fd . global (diff (B,A) ,no__  state, [val(B)])

:-multifile clpfd:dispatch_global/4.
clpfd:dispatch global (diff (X,Y),S,S,Actions) :-
(ground (X) ->
fd set(Y,SetY),
fdset _del element (SetY,X, NewSetY),
Actions = [exit, Y in set NewSetY]

; Actions = [] S|C5tfl?§
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* JEE Priklad filtru

Jak popsat propagaci pres podminku A<B? """

Poznamka: pro AC nam stagi udglat konzistenci okraj!

less_then(A,B) : -
fd global(a2b(A,B) ,no_state, [min(A)]), A#<B
fd global (b2a(A,B) ,no_state, [max(B)]) .

:-multifile clpfd:dispatch_global/4.
clpfd:dispatch_global (a2b(A,B) ,S,S,Actions) : -
fd min(A,MinA), fd max(A,MaxA), fd min(B,MinB),
(MaxA<MinB ->
Actions = [exit]
; LowerBoundB is MinA+1,
Actions = [B in LowerBoundB. .sup]) .

clpfd:dispatch_global (b2a(A,B),S,S,Actions) : -
fd max(A,MaxA), fd min(B,MinB), fd max(B,MaxB),
(MaxA<MinB -> - -
Actions = [exit]

; UpperBoundA is MaxB-1, v
Actions = [A in inf..UpperBoundA]). s‘cstuss
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