Chapter 10

Őąàăąőâłă ŋă ěáâěáâćěŋ ěğĺł

10.1 Ńěłæĺĺ

10.1.1 Łőňãŋĺłăæĺï ňěęďã ĺŋâěńĺčěŋâŋĺ ăčěŋâĺ 1. Ŋăňěàěŋĺě (a1) : knows(a2, ¬alive(wumpus, t_n)). 2. Čěŋěàĺàăŋě ŋă âěłáâ (a1): The wumpus is dead. 3. Śĺŋâěğĺàăŋě ŋă čőćőà (a1): ”...thewampusisdead...”. 4. Řăğŕőğŋăćăŋě ŋă čőćőà (a2): The wumpus is dead. 5. Śĺŋâăłâĺçěŋ ăŋăńĺğ (a2): S NP VP Det Noun

Verb Adj The wumpus is dead

6. Śěňăŋâĺçŋă ĺŋâěàŕàěâăæĺï (a2): ¬alive(wumpus, now) ∨ tired(wumpus, now). 7. Ŕàăčňăâĺçŋă ĺŋâěàŕàěâăæĺï (áćêàğćăŋě á âěłãéĺï łőŋâěłáâ ŋă a2): ¬alive(wumpus, t_n)∨tired(wumpus, t_n). 8. Ŕàěňăåćăŋě ŋă ňŋőčőğŋăçŋőáââă (a2): ¬alive(wumpus, t_n).

9. Ĺğŕőńğãćăŋě (ŕàőćěàłă ğă áêćňěáâĺňőáâ ĺ ćłńîçćăŋě łêň ğŋăŋĺïâă ŋă a2): tell(KB, ¬alive(wumpus, t_n)).

10.1.2 Śĺŋâăłâĺçěŋ ăŋăńĺğ • Čàăňăâĺłă G = ⟨S, T, N, R⟩: – Ňŋőęěáâćő őâ âěàňĺŋăńŋĺ áĺňćőńĺ (ďãňĺ őâ ěğĺłă), T = {wumpus, dead, the, is}. – Ňŋőęěáâćő őâ ŋěâěàňĺŋăńŋĺ áĺňćőńĺ (čàăňăâĺçŋĺ łăâěčőàĺĺ), N = {S, NP, V P, Det, Noun, Adj}. – Ŋăçăńěŋ áĺňćőń S ∈ N.

– Čàăňăâĺçŋĺ ŕàăćĺńă (rewrite rules) R : N → N ∪ T . Ŕàĺňěà (łőŋâěłáâŋő-áćőąőďŋă čàăňăâĺłă - ěďĺŋ áĺňćőń őâńïćő): S → NP V P NP → Det Noun V P → V erb Adj Det → the Noun → wumpus V erb → is Adj → dead

I Det N NP Prep PP

Det N

NP

Det N NP Prep

PP

V

VP

ProN

S

I Det N NP Prep

Det N

PP NP

Det N NP Prep

PP

V

VP

ProN

S

saw the man on hill the with the telescope saw the man on hill the with the telescope

Figure 10.1: Ďêàćěâă ŋă àăğąőàă ŋă ňŋőčőğŋăçŋő ĺğàěçěŋĺě

• Ďêàćő ŋă àăğąőàă (äĺčãàă 10.1): s(pn(I), vp(v(saw),np(det(the),n(man),pp(prep(on),np(det(the),n(hill)))),

pp(prep(with),np(det(the),n(telescope))))).

• Śĺŋâăłâĺçŋă ňŋőčőğŋőçŋőáâ (äĺčãàă 10.1).

• Ăńčőàĺâňĺ ğă áĺŋâăłâĺçěŋ ăŋăńĺğ - őâďőńã ŋăčőàě (bottom-up parsing) ĺ őâčőàě ŋăďőńã (top-down parsing).

the wumpus is dead S
Det wumpus is dead (Det -> the) NP VP (S -> NP VP)
Det Noun is dead (Noun -> wumpus) Det Noun VP (NP -> Det Noun)
NP is dead (NP -> Det Noun) the Noun VP (Det -> the)
NP Verb dead (Verb -> is) the wumpus VP (Noun -> wumpus)
NP Verb Adj (Adj -> dead) the wumpus Verb Adj (VP -> Verb Adj)
NP VP (VP -> Verb Adj) the wumpus is Adj (Verb -> is)
S (S -> NP VP) the wumpus is dead (Adj -> dead)

• Řěăńĺğăæĺï ŋă Ŕàőńőč – ńőčĺçěáłĺ čàăňăâĺłĺ:

– Ŋěďěâěàňĺŋĺàăŋ append: s(C) :- append(A,B,C),np(A),vp(B).

– Řăğńĺłă ŋă áŕĺáêæĺ. Ŋěâěàňĺŋăńĺ: s(A,C) :- np(A,B),vp(B,C). Šěàňĺŋăńĺ: n([wumpus|X],X).

– Čěŋěàĺàăŋě ŋă áĺŋâăłâĺçŋő ďêàćő: s(A,C,s(X,Y)) :- np(A,B,X),vp(B,C,Y).

10.1.3 Śěňăŋâĺçěŋ ăŋăńĺğ

• Ŕàěďáâăćïŋě ŋă áěňăŋâĺłăâă ĺ áěňăŋâĺçŋĺ őčàăŋĺçěŋĺï çàěğ case-frames. Ŋăŕàĺňěà çàěğ áêŕőáâăćïŋě ŋă áĺŋâăłâĺçŋőâő ďêàćő, sem(Syntactic_tree,Semantics):

sem(s(np(Ag),vp(vp(Verb,np(_,Obj)),pp(P,NP))),[action=Act,agent=Ag,object=Obj,PP_type=NP]) :-
   person(Ag),
   object(Obj),
   meaning(Verb,P,Act,PP_type).

meaning(threw,to,propel,direction).
meaning(threw,for,sponsor,recipient).

• Ŕàěňăåćăŋě ŋă ňŋőčőğŋăçŋőáââă:

[tom,threw,a,ball] -> s(np(tom),vp(threw,np(a,ball)))
                           -> [action=propel,agent=tom,object=ball]
[tom,threw,a,ball,for,charity] -> s(np(tom),vp(vp(threw,np(a,ball)),pp(for,np(charity))))
                           -> [action=sponsor,agent=tom,object=ball,recipient=charity]
[tom,threw,a,ball,to,the,dog] -> s(np(tom),vp(vp(threw,np(a,ball)),pp(to,np(the,dog))))
                           -> [action=propel,agent=tom,object=ball,direction=dog]

• Łőőàďĺŋăæĺï ŋă çăáâĺâě ŋă ĺğàěçěŋĺěâő:

[tom,takes,the,cake,from,the,table,and,eats,it] ->
   verb_action = taking verb_action = eating
   subject_of(taking) = tom subject_of(eating) = tom
   d_object_of(taking) = cake d_object_of(eating) = cake

[tom,takes,the,cake,from,the,table,and,washes,it] ->
   verb_action = taking verb_action = washing
   subject_of(taking) = tom subject_of(washing) = tom
   d_object_of(taking) = cake d_object_of(washing) = table

• Ŕàěćőď ŋă ĺğàěçěŋĺï ćêć äőàňãńĺ őâ ŕàěďĺłăâŋőâő áňïâăŋě (ŕàĺňěà á ŕàőčàăňăâă qa.pl):

?- sentence([every,man,that,lives,loves,a,woman],[],S).
S = all(_A,man(_A)&lives(_A)->exists(_B,woman(_B)&loves(_A,_B)))

10.1.4 Śĺáâěňă ğă ćêŕàőáĺ ĺ őâčőćőàĺ ŋă ěáâěáâćěŋ ěğĺł

• Ŕàěćőď ŋă ĺğàěçěŋĺïâă ćêć äőàňãńĺ

• Ŕàěćőď ć łńăãğŋă äőàňă

• Ďěďãłâĺćěŋ ĺğćőď çàěğ łńăãğŋă àěğőńîæĺï

10.2 Śěňĺŋăàŋĺ ãŕàăęŋěŋĺï

• Řěăńĺğăæĺï ŋă čàăňăâĺłĺ çàěğ ŋěďěâěàňĺŋĺàăŋ append ĺ çàěğ àăğńĺłă ŋă áŕĺáêæĺ (ŋăŕàĺňěà čàăňăâĺłă, łőïâő àăğŕőğŋăćă ĺğàěçěŋĺïâă ”john loves mary” ĺ ”john eats apples”).

• Řěăńĺğăæĺï ŋă čàăňăâĺłă, łőïâő čěŋěàĺàă áĺŋâăłâĺçŋő ďêàćő. Ŋăŕàĺňěà ĺğàěçěŋĺěâő ”john loves mary” áě ŕàěćěęďă ć âěàňă s(np(john),vp(loves,np(mary))).

• Ŕàěďáâăćïŋě ŋă áěňăŋâĺłăâă ĺ áěňăŋâĺçŋĺ őčàăŋĺçěŋĺï (ŋăŕàĺňěà ĺğąïčćăŋě ŋă ąěğňĺáńěŋĺ ĺğàěçěŋĺï łăâő ”john eats mary”).

10.3 Ńăąőàăâőàŋĺ ãŕàăęŋěŋĺï

• Ŕàőčàăňĺàăŋě ŋă čàăňăâĺłĺ çàěğ ŋěďěâěàňĺŋĺàăŋ append ĺ çàěğ àăğńĺłă ŋă áŕĺáêæĺ (ŋăŕàĺňěà čàăňăâĺłă ğă ĺğàěçěŋĺïâă ”john loves mary” ĺ ”john eats apples”).

• Řěăńĺğăæĺï ŋă čàăňăâĺłă, łőïâő čěŋěàĺàă áĺŋâăłâĺçŋő ďêàćő. Ďőąăćïŋě ŋă áěňăŋâĺçŋĺ ŕàőćěàłĺ ĺ čěŋěàĺàăŋě ŋă áěňăŋâĺłă çàěğ áêŕőáâăćïŋě ŋă áěňăŋâĺçŋőâő ďêàćő.

• Ěłáŕěàĺňěâŋĺ á ŕàěďĺłăâĺâě sentence ĺ translate őâ ŕàőčàăňăâă qa.pl. Łőčă ĺğàěçěŋĺïâă áě ŕàěćěęďăâ ć ŕőćěçě őâ ěďŋă łńăãğă ĺ łőčă ć ŋě-åőàŋőćă łńăãğă?

• Ěłáŕěàĺňěŋâĺ á ŕàőčàăňăâă qa.pl.