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lex(to, nrkr, [right(v,morph(_, []),inf([]))]).
Iex(of, nmkr, [right(np, case(gen),[])]).
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Contraction Rules

contraction([], can,’t, [can, neg]).

contracti on(vEnd, X+nai , ([require(vNstem]), negnpast])
contracti on(vNSt em X+ma, [ X=vor d( base( mu)) $$pr ef i x(ma)]]) .

Recovery of Phrase Structure

X + X°-Movement Rules

rule XP -> [ XB| spec(XB)] ordered specFinal st max(XP), proj(XB, XP)
rule XB -> [X conpl (X)] ordered headinitial (X)

st bar(XB), proj(X XB), head(X)
rule v(V) moves_to i provided agr(strong), finite(
rule v(V) noves_to i provided agr(weak), V has_feature aux.

Backtracking Canonical L R(1)-based Shift/Reduce Parser

machi ne(accept, ], (S5, _, accept, [], S5, )
machi ne( [ Stat ef CS], [1 npit , S5, ES, CS2, 12, S82, ES2)
Input = [I]1s], ssoCat(l
acti on[State, ¢, [State| 5] [115], S8, ES, CS1, 11, SS1, ES1) ,
machi ne( CSfy 11, SS1, ESI, OS2, 12, SS2, ES2)
(Sate,Lookahead)

631, 633, 551 552), 540, [ 608, _604|_554], 542,[_549, 55|
504,_608]|_554],_546): - i ose( 542, _146) , speci 1
608 has_{saturas 562, ransi-

5512, _549), c2rgoal ([ c25_561. 562, _604, _608] ). % r educe: c2-
S[ el Tc2, specChvhady, 1] | #21 2
%138 ¢l ERROR LRAtions
% 137: 2180 no conf i ct
acti on{137, 180, [ 290, 292, _199| _200], 188, [ _263, _259| _202], _190,[ 197, _199] _20

GB Theory: English Examples

Empty Operatorsand PRO

Parsing: John s too stubborn 1o tak to
LF (1)

Note:
Arbitrary PRO reading only.
T LF: for arbitrary <x>, John is too stubborn
NP‘m for <x> to talk to John.

fohn I(AGE(1] »

HAGR1 \/[‘21 NE

T~ Note:
A ‘N Bound PRO reading only!
john  1(AGR)[1] bid LF: John istoo stubborn for John to talk to
s 7, Bill.
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Plug-Ins:
Double Object Constructions and the Zero

Morpheme G .
oo i
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Anaphor binding, NP1, Quar/bound pronoun, nominalization
[Chs, Zero Syntax, Pesetsky] e
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3.+ 4. Caseand 0-theory VB IAGR R P
Mediated §-selection
V ->[Spec,PP] [ e — 7]
Co-opt ECM for acc Case. @] mc?s(e‘fcc))
etalineme)

Tex(get, v, [gri d([]. [goal , thene], noCasemar k, ecr| NF{1] Nt

every worker | V&

V pushes Roles onto stack
GIP pops Roles off stack,

checks them off. Lex(to, p, [grid([thene], [goal ], doCase(dat)]

hs paycheck

Architecture

Principles

Quintus Prolog
Programming Language

LR(1)| Type| Chain | Tree
In

SunOS/Sparc

Recovery of Movement

of chain features
AL, et [, v, 1) 0
chan(NPL, medil 2, . vp i, 2, 1. 1)
chain(], head, ) cF Cery = Cx g/

;z (Fer) = () ()

index(1)

Soundness, completeness y
I~ % Cham Formation Q%ﬁ;“;’,‘gggﬁﬂ;ﬁ

| resolveTraces produces [Chains,Free]

| ses CF where

! CF with_constituents X and Y st

} X produces [Cx,Fx],

| ¥ produces [Cy.Fy],

| CF produces [Ccf Fef]

| then  crossProduct(Cx,Fx,Cy,Fy,Ccf,Fcf)

} finally baseCase(CF,Cm,Fm),

|
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|

|
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|

|

crossProduct,Cef,Fcf,.Cm,Fm,Chains, Free)
else moves(CF) then baseCase(CF,Chains,Freg)

baseCase(X, [X], [):-ec(X). baseCase(X,
crossProduct(Cx,Fx,Cy,Fy,Chains Free) :-
- toaAChaRS Y By by (o Fad B

Avoid hardwiring

Inference engine: unification. Choice points: single thread, parallel

Direct interpretation: infeasible. Specialization permits re-targeting
Sicstus Prolog (nalive: f ast code) port: factor of 0.425

Kanda COE: Double-O
Constraint

Persing:[11] Taroo-ga tegami-o kaita kodomo-o hiharshita

Here, the two o-marked NPs are separated by aclause
boundary (CP). It goes through as expected:
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“Thefollowing sentence s excluded
B v sincethe pro object is marked with
| accusative Case:
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Parsing:[12] *Jofn-ga Mary-o yomesela
One passe found )

Enter Double-o Constaint. (1
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Parse biscked by Double-o Canstrant
No parses found

Recovery of Movement contd.

Complexity:

Upper-bounded by Bell's Exponential Number
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Partial Solution: Merge constraints
n Subjacency
m  Lowering Filter
i Wh-movement in Syntax

subjacency in_all_configurations CF where
isTrace(CF), upPath(CF,Path) then lessThan2BoundingNodes(Path).

loweringFilter in_all_configurations CF where
isTrace(CF), downPath(CF.Path) then Path=].

Conditionson Treesand Domains

conditi onA(A)
condA(A, B)
A has_consti tuents G 1|
CondA (.. condan (DA )
(anaphor
> condAm( A E.B)
B-6)

condA(A B)
Binding ConditionsA and B:
An anaphor must be A-bound in its GC.
A pronominal must not be A-bound in its GC.
Governing Category (GC):
GC(«t) is the smallest NP or I containing:
(A) e, and
(B) agovernor of , and -
(C) an accessible SUBJECT for o. > (governs(B A
(var () -> (iocall yacesi
com et ege(ge(A B0 O)
nonvar (). nonvar (8), o
cat(D 6). merber (€ [ np. i
it ge(A ge(A B, O)

Code: program dlichés

I condition in_all_configurations CF where
| anaphor(CF) then ge(CF.GC), aBound(CF.GC).
| anaphor(NP) :- NP has_feature apos, NP has_feature a(+).
I
I
I
i
i
I
I

gc(X) smallest_configuration CF st cat(CF.C), member(C,[np,i2])
ith_components

X,
G given_by governs(G X.CF),
S given_by accSubj(S.X.CF).

Implementation: bottom-up domain instantiation
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