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Today’s lecture

Grammars, sentences and trees

Parsing as deduction

Parsing in Prolog




Context-Free Grammar

NP — dit




Linking grammar, sentences and trees

What is the relationship between , and the they
generate or the they represent?
S — NP VP

An eet rijst




Linking grammar, sentences and trees

What is the relationship between , and the they
generate or the they represent?
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A CFG grammar rule
can be interpreted

as a condition

* a sequence can be re-written as iff = LHS and —
is a rule in the CFG grammar
* the language of a CFG is the set of sequences of
that can be rewritten from the distinguished

tree admissability

tree

local domain




Parsing as deduction

Both interpretations of a grammar rule

tree licensing condition

(string re-writing or) language condition

have much in common with




Given a string

An eet rijst met kip ('An eats rice with chicken’)

Is the string in the language recognized by the following CFG?




Tree licensing or string re-writing

S NP VP V NF




Parsing in Prolog: from grammar rules to clauses

A re-write translates into

S — NP VP




Grammar rules vs. Prolog clauses

difference between re-write rule and Prolog: (word) order

the following Prolog rules are 'equivalent’:
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Word order

S(04)
/\

np(0,1) vp(1,4)
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Adding word order

s(P0,P3) : there is
s(PO,P3) :- np(PO,P1), vp(P1,P3).

Rules that introduce

* np(PO, P1) :- woord(PO, an, P1).
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String positions as lists

Instead of representing positions using a pair of integers, we use a pair of
whose represents the segment of text in question:

Input: [an,eet,rijst]

Position 0: [an,eet,rijst]
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Positions as lists

Hence the initial query takes the form

7?7 s([an,eet,rijst], [1).

and the next queries:
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Definite clause grammar

each re-write rule consists of that encode string positions

rules that introduce a word remove (pop) the first word from the list

built-in
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Definite clause grammar ||

s ——> np, Vp.

s(PO, P2) :- np(PO, P1), vp(P1, P2).

np —-> [an].

translates as
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Example DCG

? s([het, kind, koopt, een, ijsje, in, het, park], []).

det — [een].
det — [het|.
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Strings as difference lists (1)

Difference lists give us an alternative way to write CFG-rules in Prolog:

s(String) :-
append (NP, VP, String),
np (NP) ,
vp (VP) .

non-deterministic append
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Strings as difference lists (2)

You can also see the string positions of a DCG as a Y
make unnecessary.

s(In, Out) :-
np(In, Mid),
vp(Mid, Out).
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Using Features: agreement

an loopt op straat xan loop op straat
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Agreement in DCG

Basic idea add arguments to handle the agreement features: P(erson) and
N(umber).

s ——> np(P,N), vp(P,N).
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Agreement lexically specified

np(3,sg) --> [an].
np(3,pl) --> [wijl.
v(3,sg) ——> [loopt].
v(3,pl) --> [gaan].
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De/Het agreement

np --> de(Det), n(Det).

det(de) --> [de].

det (het) --> [het].
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A /an agreement in English

np --> de(Det), n(Det).

det(a) --> [a].

det(an) --> [an].
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Verbs select their arguments

Verbs set restrictions on the arguments they select

* Wim slaapt / *Wim slaapt Ben
* Wim kent Ben / *Wim kent

». A.. (] & 4 ».

A (Y] (]
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Argument selection

vp ——> v(intrans).

vp ——> v(trans), np.

vp ——> v(Prep), pp(Prep).
pp(Prep) --> p(Prep), np.

| exicon:
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Beyond CFG

CFG with features (attributes) and unification

Examples: Definite Clause Grammar and Unification Grammar
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Beyond CFG (contd.)

de language WW (a string of words followed by the same string of words)
IS not context-free:

*

Peter Cecilia fotograferen




Curly brackets

Sometimes we combine pure Prolog-code and DCG-notation:

v(1l,sg) --> [Word], {ww(Word,_,_)}.
v(2,sg) -—> [Word], {ww(_,Word,_)}.
v(3,sg) -—> [Word], {ww(_,_,Word)}.
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