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PATR, é&4st 4

Gramatika 4

e Potadi valenci v rdmci je jiné nez v pfedchozich verzich gramatiky: pro vétny vzorec ‘podmét
sloveso pfedmétl predmét2’ jsme zatim méli v rdmci poradi ‘pfedmét] predmét2 podmét’, zde je
pofadi intuitivnéjsi: ‘podmét pfedmétl predmét2’. Viz pravidlo 3.

e makra pro z4pis opakujicich se dseku gramatiky
o lexikalni pravidla pro odvozovani lexikalnich kategorii

e pasivum

Makra

V pfedchozich verzich gramatiky se vyskytovaly v bezkontextovych pravidlech: s(S) ---> np(NP),

vp (VP). Makra umoziuji zapsat (definovat) omezeni v gramatice jen jednou a pak se na né odvoldvat

na ruznych mistech programu. MuZeme jim dét i lingvistickou interpretaci a povazovat je za zobecnéni,

kterd odpovidaji principum gramatiky a vlastnostem t#id slov nebo frdzi. Tak napfiklad makro hfp (Mother ,HeadDaughter)
(HEAD FEATURE PRINCIPLE) vyjadiuje identitu hodnot atributi HEAD u matky a Fidici dcery. Jeho

definice je jednoducha:

(1)

hfp(Mother, HeadDaughter) :-
Mother/head *= HeadDaughter/head.

V pravidle se odkaz na definici makra provede takto:

(2)

% sentence formation

1 # s(S) ---> np(NP), vp(VP) :: hfp(S, VP), finite(S),
VP/syncat/first *= NP,
VP/syncat/rest *= end.

V QPATRu makra musi mit parametry (musi byt explicitné ur&eno, kterych objekti se definice tyka).
V definici makra mize byt uveden odkaz na jiné makro.

Makra lze pouzit viude, tedy v pravidlech (nap#. hfp), ve slovniku (u sloves v gramatice 4 jsou uvedena
vzdy dvé makra, prvni uréuje morfologické kategorie a druhé valenci spolu se sémantickou interpretaci)
a v definicich jinych maker.

Nékters makra pouzitd v gramatice 4:1

hfp/2 — Head Feature Principle

m3s/1 — maskulinum, 3. osoba singuldru (pro substantiva)
m3p/1 — maskulinum, 3. osoba plurdlu (pro substantiva)
third_singular/1 — uréity tvar slovesa pro 3. osobu singuldru
plural/1 — uréity tvar slovesa pro viechny osoby plurilu

nonfinite/1 — neurdity tvar slovesa

1Cislo za lomitkem vyjadiuje pocet parametril.
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intransitive/2 —toto makro definuje hodnoty atributii TRANS a SYNCAT (tedy sémantickou interpretaci
a ramec) pro nepiechodné sloveso

transitive/2 — totéz pro pfechodné sloveso, definice tohoto makra se viemi dal§imi volanymi makry
viz nize

raising so/2 — “subject-to-object raising”, sprdvné by ale mélo byt “subject-to-object equi”, toto
makro definuje sémantickou interpretaci a ramec slovesa, které vyzaduje doplnéni dvéma piedméty:
NP a VP; zavislé sloveso je pfitom v infinitivu a jeho nevyjadieny podmét je koindexovan s prvnim
pfedmétem fidiciho slovesa

perfective/1 — definuje sémantickou interpretaci a rdmec pomocného slovesa have pro perfektum,
sloveso je typu “subject-to-subject raising”: v sémantické interpretaci se podmét tohoto slovesa
projevi jen jako argument vyznamového slovesa

passive_voice/1 — definuje sémantickou interpretaci a rdmec pomocného slovesa be pro pasivum,
sloveso je typu “subject-to-subject raising”: v sémantické interpretaci se podmét tohoto slovesa
projevi jen jako argument vyznamového slovesa

Definice nékterych maker jsou pomérné slozité, nebot obsahuji voldni dalsich maker:

3)

transitive(F, TR)
tv(F, TR)
iv(F, TR)
predicate(F, TR)
F/head/trans/pred *= TR

subject (F)
np_compl (F, G)
compl(F, G)
F/syncat/first *= G
np(G)
category_label(G, np)

G/cat *= np
G/head/trans *= F/head/trans/argl
direct_object (F)
np_comp2(F, G)
comp2(F, G)
F/syncat/rest/first *= G
np (G)
category_label (G, np)
G/cat *= np
G/head/trans *= F/head/trans/arg?2
two_comps (F)
F/syncat/rest/rest *= end

Je-li TR = storm_, vysledkem voldni makra transitive(F, TR) bude tato sestava rysi:
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ON [ pred storm_ |
head trans |argl
arg?2
-cat np
first
head [trans ]
syncat [ cat np
first
rest head [trans ]

rest end

Lexikalni pravidla

Lexikalni pravidla specifikuji vztah mezi dvéma lexikdlnimi kategoriemi, narozdil od pravidel syntak-
tickych, kterd specifikuji vztah mezi dvémi a vice kategoriemi, z nichz alespon jedna (matka) je kategorie
frdzova. Lze na né pohlizet jako na zobecnéné vyjidieni vztahti mezi riznymi lexikdlnimi kategoriemi
(slovnikovymi hesly), napf. mezi tvary téhoz paradigmatu, nebo jako na zptsob, jakym lze z jednoho
tvaru (tfeba zdkladniho) odvodit tvar jiny. Lexikdlnimi pravidly se v unifika¢nich pFistupech muze fesit
flektivni a deriva¢ni morfologie, lexikalni alternace a nékdy i problémy tradi¢né povazované za syntak-
tické (adjunkty, extrapozice). Alternativné lze pouzit hierarchické uspofddani lexikdlnich kategorii.

V QPATRu se lexikdlni pravidla formalné nelisi od pravidel syntaktickych. Nelze viak upravovat tvary

slov.? Jediné pravidlo lexikdlni pravidlo v gramatice 4 vyrobi z aktivniho tvaru minulého piicesti
homonymni pasivni tvar. Narozdil od syntaktickych pravidel zde neplati head feature principle.

(5) form passive|| — form pastparticiple
head head
trans trans
syncat syncat [rest ]

Tedy napiiklad z lexikalni kategorie odpovidajici minulému piFicesti slovesa stormed

(6) [cat v 1
[ form pastparticiple
head pred storm_
trans argl
arg2
( -cat np W
first
head [trans ]
syncat cat np
first
rest head [trans ]
L rest end J

vznikne lexikalni kategorie odpovidajici trpnému piicesti téhoz tvaru:

28 tvary slov lze pracovat ve formalismu DATR. pro specifikaci hierarchického slovniku spolu s morfologii. Slovnik ve
formétu QDATR (viz odkaz na www strénce kursu) lze pouzivat spolu s QPATRem.
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(7) [cat
form passive
head pred storm_
trans argl
arg2
cat np
first
syncat head [trans ]
rest end
Ukoly

Zkuste vytvofit jednoduchou gramatiku pro sviij mateisky nebo libovolny jiny jazyk kromé angli¢tiny.
Mizete pfitom vyjit z nékteré verze anglické gramatiky a soustfedit se na feSeni jen nékterych jevu.

Priloha 1: Gramatika 4 v kodu QPATR

/********************************************************************/

/* SHIEBER4.GRM */
/* */
/* demonstration grammar */
/* (based on demonstration grammar four with major modifications) */
/* subject-verb agreement */
/* complex subcategorization */
/* logical form construction */
/* lexical organization by templates (macros) */
/* lexical rules */
/* */
/* Stuart M. Shieber, An Introduction to Unification-Based */
/* Approaches to Grammar. Stanford, 1986. */

/********************************************************************/
% grammar Tules sk sk kokokok sk ok ok ok ok ok sk ok ok ok ok ok ok 3k ok o o ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok

% sentence formation

1 # s(S) -—-> np(NP), vp(VP) :: hfp(S, VP), finite(S),
VP/syncat/first *= NP,
VP/syncat/rest *= end.

%  trivial verb phrase
2 # vp(VP) -——> v(V) :: hfp(VP, V), VP/syncat *= V/syncat.

%  complements

3 # vp(VP_1) ---> vp(VP_2), xp(XP)
hfp(VP_1, VP_2),
VP_2/syncat/first *= VP_1/syncat/first,
VP_2/syncat/rest/first *= XP,
VP_2/syncat/rest/rest *= VP_1/syncat/rest.

% lexical rules sk kkkokoksk sk kokkokdkokokkokk ook ok odokok ok kokokok o ok ok ok o kskok sk ok ok ok ok ok o ok ok

% passive formation
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4 # v(V1) ---> v(V2)
np_comp2(V2, NP), past_participle(V2), passive(V1),
V1/syncat *= V2/syncat/rest,
Vi/head/trans *= V2/head/trans.

Y LeXACOn deskk sk koo sk o o kb ok sk o ok okl o ok ks ok ok ok ke o s ok oo o o koo o ok ko o o o ok ok
uther lex np(F) :: m3s(F F/head/trans *= uther_.
t

cornwall 1lex np(F) :: m3s(F), F/head/trans *= cornwall_.
knights 1lex np(F) :: m3p(F), F/head/trans *= knights_.

sleeps lex v(F) :: third_singular(F), intransitive(F, sleep_).
sleep lex v(F) :: plural(F), intransitive(F, sleep_).

sleep lex v(F) :: nonfinite(F), intransitive(F, sleep_).

slept lex v(F) :: past_participle(F), intransitive(F, sleep_).
R —
storms lex v(F) :: third_singular(F), transitive(F, storm_).
storm lex v(F) :: plural(F), transitive(F, storm_).

storm lex v(F) :: nonfinite(F), transitive(F, storm_).

stormed lex v(F) :: past_participle(F), transitive(F, storm_).
N —
persuades lex v(F) :: third_singular(F), raising_so(F, persuade_).
persuade lex v(F) :: plural(F), raising_so(F, persuade_).

persuade lex v(F) :: nonfinite(F), raising_so(F, persuade_).
persuaded lex v(F) :: past_participle(F), raising_so(F, persuade_).
N —
has lex v(F) :: third_singular(F), perfective(F).

have lex v(F) :: plural(F), perfective(F).

have lex v(F) :: nonfinite(F), perfective(F).
N —
is lex v(F) :: third_singular(F), passive_voice(F).

are lex v(F) :: plural(F), passive_voice(F).

be lex v(F) :: nonfinite(F), passive_voice(F).

been lex v(F) :: past_participle(F), passive_voice(F).

Y = e
to lex v(F) :: infinitival(F), infinitive(F).

% templates (MAcros) ¥skkkickskkkikskiokskkskiokkdohksk ok iohskokkdok ok kokok ok ook k

m3s(F) :- F/head/agreement *= G, G/gender *= masculine,
G/person *= third,
G/number *= singular.

m3p(F) :- F/head/agreement *= G, G/gender *= masculine,
G/person *= third,
G/number *= plural.

third_singular(F) :-
finite(F),
F/syncat/first/head/agreement *= G,
G/person *= third, G/number *= singular.

plural(F) :-
finite(F),
F/syncat/first/head/agreement *= G,
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G/number *= plural.

finite(F) :- F/head/form *= finite.

nonfinite(F) :- F/head/form *= nonfinite.

past_participle(F) :- F/head/form *= pastparticiple.
infinitival(F) :- F/head/form *= infinitival.

passive(F) :- F/head/form *= passive.

Y = e

hfp(Mother, Head) :- Mother/head *= Head/head. Y% head feature principle

passive_voice(F) :-
empty(F, G, H), passive(H),
F/head/trans/argl *= unspecified,
F/head/trans/arg2 *= G/head/trans.

infinitive(F) :-
empty(F, G, H), nonfinite(H),
np_compl(H, G).

perfective(F) :- auxiliary(F, perfective_), comp2(F, G), past_participle(G).
empty(F, G, H) :-

np_compl(F, G), vp_comp2(F, H),
F/head/trans *= H/head/trans, two_comps(F).

intransitive(F, TR) :- iv(F, TR), one_comp(F).
auxiliary(F, TR) :- av(F, TR), two_comps(F).
transitive(F, TR) :- tv(F, TR), two_comps(F).
raising_so(F, TR) :- ov(F, TR), three_comps(F). % subject-to-object

iv(F, TR) :- predicate(F, TR), subject(F).

av(F, TR) :- predicate(F, TR), lowered_subject(F).
tv(F, TR) iv(F, TR), direct_object(F).
ov(F, TR) tv(F, TR), object_control(F).

predicate(F, TR) :- F/head/trans/pred *= TR.

subject (F) :-
np_compl (F, @),
G/head/trans *= F/head/trans/argl.

lowered_subject(F) :-
np_compl(F, G),
vp_comp2(F, H), compl(H, G),
H/head/trans *= F/head/trans/argl.

direct_object(F) :-
np_comp2(F, G),
G/head/trans *= F/head/trans/arg?2.

object_control(F) :-
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vp_comp3(F, G), infinitival(G),
G/head/trans *= F/head/trans/arg3,
np_comp2(F, H), np_compl(G, H).

np_compl (F,
np_comp2(F,
vp_comp2(F,
vp_comp3(F,

compl(F, G)
comp2(F, G)
comp3(F, G)

one_comp (F)

G) :- compl(F, G), np(G).
G) :- comp2(F, G), np(G).
G) :- comp2(F, G), vp(G), one_comp(G).
G) :- comp3(F, G), vp(G), one_comp(G).

:— F/syncat/first *= G.
:— F/syncat/rest/first *= G.
:- F/syncat/rest/rest/first *= G.

F/syncat/rest *= end.

two_comps (F) :— F/syncat/rest/rest *= end.
three_comps(F) :- F/syncat/rest/rest/rest *= end.

% Category Tabels ik kokokok sk ok ok ok ok o sk ok ok ok ok ok ok ok ok o o ok ok ok ok o ok ok ok ok ok ok ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok

category_label(F, C) :- F/cat *= C.

s(F) :- category_label(F, s ).
np(F) :- category_label(F, np).
vp(F) :- category_label(F, vp).
v(F) :- category_label(F, v ).
xp(F). % dummy label

% semantic representation % 3K 3 3 K %k 3 % K % %k 3k % % %k %k 3 3 3 3k 3k 3k 3k 3k 5k ok %k %k %k %k 3k 3% % % 3k 3k %k %k %k %k %k *k *k

semantic_representation(F, LF) :- F/head/trans #*= LF.

% example sentences kkikkikiokkiokkokkiokkokkokkskokdokdkokokkok ok ok dok ok ok ok ok ook ook ok

ex1i( 1, s,
exi( 2, s,
exl1( 3, s,
exl( 4, s,
exl( 5, s,
exl( 6, s,
ex1( 7, s,
exl( 8, s,
ex1( 9, s,
ex1(10, s,
ex1(11, s,
ex1(12, s,
ex1(13, s,

[uther, sleeps]).

[knights, sleepl).

[uther, storms, cornwall]).

[uther, has, stormed, cornwalll).

[knights, have, stormed, cornwalll).

[uther, persuades, knights, to, sleep]).

[uther, persuades, knights, to, storm, cornwalll).
[knights, have, persuaded, uther, to, storm, cornwall]).
[cornwall, is, stormed]).

[knights, are, stormed]).

[uther, is, persuaded, to, sleep]).

[knights, are, persuaded, to, storm, cornwall]).
[cornwall, has, been, persuaded, to, be, stormed]).



