Chapter 2

Ŕàőáâàăŋáâćő ŋă áêáâőïŋĺïâă ĺ âêàáěŋě

2.1 Ńěłæĺĺ

Řěèăćăŋěâő ŋă ćáïłă ğăďăçă ě áćêàğăŋő á ďěľáâćĺï, łőĺâő ŕőáńěďőćăâěńŋő ŕàőňěŋïâ ŕàěďňěâŋăâă őąńăáâ (áćěâă) ďő ďőáâĺčăŋě ŋă æěńěćőâő ĺ áêáâőïŋĺě (àěèěŋĺěâő ŋă ğăğăçăâă). Ğă âőćă ě ŋěőąåőďĺňő äőàňăńŋő ŕàěďáâăćïŋě ŋă áêáâőïŋĺïâă ŋă áćěâă. Ŋăçĺŋĺ ğă àěăńĺğăæĺï:

• Šăąńĺæă őâ ďćőľłĺ ”áêáâőïŋĺě-ďěľáâćĺě”, ŕêńŋő őŕĺáćăéĺ ćáĺçłĺ ćêğňőęŋőáâĺ ĺ áêőâćěâŋőâő ŕàăćĺńŋő ďěľáâćĺě.

• Ĺğŕőńğãćăŋě ŋă ğŋăŋĺï ğă ňőďěńĺàăŋě ŋă áêáâőïŋĺïâă ŋă áćěâă ĺ ğă ŋăçĺŋă, ŕő łőľâő ďěľáâćĺïâă ąĺåă čĺ ŕàőňěŋĺńĺ (ŕàěåőďĺâě őâ ěďŋő ć ďàãčő áêáâőľŋĺě) – áĺňãńĺàăŋě ŋă ĺğŕêńŋěŋĺěâő ŋă ďěľáâćĺï á æěń ŋăňĺàăŋě ŋă ŕőáńěďőćăâěńŋőáâ, łőïâő ąĺ ďőćěńă ďő æěńěćőâő áêáâőïŋĺě. Šőćă őąĺłŋőćěŋő áě ŕàăćĺ çàěğ âêàáěŋě ć ŕàőáâàăŋáâćőâő ŋă áêáâőïŋĺïâă.

2.1.1 Ťăàňăńĺğăæĺï ŋă ğăďăçăâă

• Śêáâőïŋĺï (ďőŕãáâĺňĺ, ŋăçăńŋő) • Őŕěàăâőàĺ • Űěńěćő áêáâőïŋĺě ĺńĺ âěáâ ğă ŕàőćěàłă ŋă æěńěćőâő áêáâőïŋĺě

2.1.2 Ğăďăçă

• Ďăďěŋő: ŋăçăńŋő ĺ æěńěćő áêáâőïŋĺě • Šêàáĺ áě: ŕőáńěďőćăâěńŋőáâ őâ őŕěàăâőàĺ (ŕêâ), łőĺâő ćőďïâ őâ ŋăçăńŋőâő ďő æěńěćőâő áêáâőïŋĺě.

2.1.3 Řěèăćăŋě ŋă ğăďăçăâă çàěğ âêàáěŋě

• Řăğèĺàěŋĺě ŋă áêáâőïŋĺě (ćêğěń). • Ťãŋłæĺï ğă ĺğąőà ŋă ŋăáńěďŋĺł. • Ďêàćő ŋă âêàáěŋě.

• Ăńčőàĺâňĺ: áńěŕĺ (ŕêńŋő ĺğçěàŕćăŋě, uninfromed, blind, exhaustive) ĺ ěćàĺáâĺçŋĺ (informed). • Őæěŋłă ŋă ăńčőàĺâňĺâě: æěŋă ŋă ŕêâï ĺ æěŋă (áńőęŋőáâ) ŋă âêàáěŋěâő.

Oradea

Zerind

Arad Sibiu Fagaras

Timisoara Rimnicu

Pitesti

Craiova

Dobreta

Lugoj

Mehadia

Giurgiu

Bucharest

Urziceni

Hirsova

Eforie

Vaslui

Iasi

Neamt 71

75 151

140

118

111

70 75 120

80 99

211 97 146

138 101

90

85 98 86

142

92

87

Figure 2.1: Ŕêâŋă łăàâă ŋă Řãňêŋĺï

2.1.4 Ŕàĺňěà 1: Šêàáěŋě ŋă ŕêâ ňěęďã ďćă čàăďă ŕő łăàâă

path(X,Y,W) :- % Őâ X ďő Y ĺňă ŕêâ
   arc(X,Y,W). % ăłő őâ X ďő Y ĺňă ďĺàěłâěŋ ŕêâ (ďêčă ć čàăäă).
path(X,Y,W) :- % Őâ X ďő Y ĺňă ŕêâ
   arc(X,Z,W1), % ăłő őâ X ďő Z ĺňă ďêčă ĺ
   path(Z,Y,W2), % őâ Z ďő Y ĺňă ŕêâ.
   W is W1+W2.

Ŕàőąńěňĺ:

• Ŕőćâőàěŋĺě ŋă áêáâőïŋĺï (ğăæĺłńïŋě) – ňăàłĺàăŋě ŋă ŕőáěâěŋĺâě áêáâőïŋĺï. Ŕàěďĺłăâĺ ğă àăąőâă á ąăğăâă ďăŋŋĺ ŋă Ŕàőńőč.

path(X,Y,W) :-
   arc(X,Z,W1), % Ŋăňěàĺ ŋőćő áêáâőïŋĺě Z.
   \+ clause(passed(Z),_), % Ăłő Z ŋě ě ňăàłĺàăŋő,
   assertz(passed(Z)), % âő ňăàłĺàăľ Z ĺ
   path(Z,Y,W2), % ŕàőďêńęĺ.
   W is W1+W2.

• Ŕőłăğćăŋě ŋă ŕêâï – ĺğŕőńğãćăŋě ŋă ąăğăâă ďăŋŋĺ.

?- listing(passed).

• Ŋăňĺàăŋě ŋă ŋăľ-łàăâłĺï ŕêâ – ĺğąőà ŋă ŕőďåőďïéă áâàăâěčĺï ğă âêàáěŋě.

2.1.5 Ŕàĺňěà 2: Ğăďăçă ğă äěàňěàă, ćêńłă, łőğăâă ĺ ğěńěâő

Śêáâőïŋĺě = {B,W,G,C}, łêďěâő (s - îęěŋ ąàïč, n - áěćěàěŋ ąàïč):

B - ŕőńőęěŋĺě ŋă ńőďłăâă (s/n);
W - ŕőńőęěŋĺě ŋă ćêńłă (s/n);
G - ŕőńőęěŋĺě ŋă łőğăâă (s/n);
C - ŕőńőęěŋĺě ŋă ğěńěâő (s/n);

change_state(s,W,G,C,n,W,G,C).
change_state(n,W,G,C,s,W,G,C).
change_state(s,s,G,C,n,n,G,C).
change_state(n,n,G,C,s,s,G,C).
change_state(s,W,s,C,n,W,n,C).
change_state(n,W,n,C,s,W,s,C).
change_state(s,W,G,s,n,W,G,n).
change_state(n,W,G,n,s,W,G,s).

illegal(s,n,n,_).
illegal(n,s,s,_).
illegal(s,_,n,n).
illegal(n,_,s,s).

solve(s,s,s,s).
solve(B,W,G,C) :-
   change_state(B,W,G,C,B1,W1,G1,C1),
   \+ illegal(B1,W1,G1,C1),
   \+ clause(passed(B1,W1,G1,C1),_),
   assertz(passed(B1,W1,G1,C1)),
   solve(B1,W1,G1,C1).

?- solve(n,n,n,n). % Řěèăćăŋě ŋă ğăďçăâă
?- listing(passed). % Ŕőłăğćăŋě ŋă àěèěŋĺěâő

2.2 Śěňĺŋăàŋĺ ãŕàăęŋěŋĺï

• Śŕĺáêæĺ ć Ŕàőńőč – ŕàěďáâăćïŋě çàěğ ćńőęěŋĺ âěàňőćě ĺ ďőáâêŕ çàěğ ãŋĺäĺłăæĺï: – [X|Y ] = [1, 2, 3] → {X/1, Y/[2, 3]} – [X, Y |Z] = [1, 2, 3] → {X/1, Y/2, Z, [3]} – [X|Y ] = [1] → {X/1, Y/[]} • Řěłãàáĺćŋă őąàăąőâłă ŋă áŕĺáêæĺ – ŕàěďĺłăâĺâě member ĺ append.

• Ďćă ŋăçĺŋă ŋă ĺğŕőńğãćăŋě ŋă áŕĺáêæĺâě ŕàĺ àěłãàáĺćŋă őąàăąőâłă:

– ”áčńőąïćăŋě” ŋă áŕĺáêłă ŕàĺ ćàêéăŋě őâ àěłãàáĺïâă:

– áŕĺáêł á ŋăâàãŕćăŋě (ăłãňãńăâőà) ĺ ŕàěďăćăŋě ŋă áâőľŋőáââă őâ ďêŋőâő ŋă àěłãàáĺïâă á ďőŕêńŋĺâěńŋă ŕàőňěŋńĺćă (R) á ŋăçăńŋă áâőľŋőáâ []:

no_double1([],[]). no_double2([],R,R).
no_double1([X|T],V) :- no_double2([X|T],L,R) :-
   member(X,T), !, member(X,L), !,
   no_double1(T,V). no_double2(T,L,R).
no_double1([X|T],[X|V]) :- no_double2([X|T],L,R) :-
   no_double1(T,V). no_double2(T,[X|L],R).

2.3 Ńăąőàăâőàŋĺ ãŕàăęŋěŋĺï

• Ěłáŕěàĺňěàâĺ á ŕàěďĺłăâă path – àăąőâă á ąăğăâă ďăŋŋĺ ŋă Ŕàőńőč (assert ĺ retract) ĺ ŋăňĺàăŋě ŋă ăńâěàŋăâĺćŋĺ àěèěŋĺï.

• Řěèăćăŋě ŋă ğăďăçăâă ğă äěàňěàă, ćêńłă, łőğăâă ĺ ğěńěâő (ŕàěďĺłăâă solve).

• Ňőďĺäĺłăæĺï ŋă ŕàěďĺłăâĺâě path ĺ solve ğă àăąőâă áêá áŕĺáêæĺ - ĺğąïčćăŋě ŋă ğăæĺńïŋě (ĺğŕőńğãćăŋě ŋă áŕĺáêł á ŋăâàãŕćăŋě) ĺ ŕőłăğćăŋě ŋă àěèěŋĺěâő.