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ABSTRACT

We present a formalism and a technique by which left and/or
right contextual constraints can be easily expressed and computed
efficiently in Prolog grammars (avoiding transport of variables):
the Contextual Grammars (CG), interpreted in PROLOG II.

Each rule has the form:
LONT =3 conrexr BODY.

wbere NT 1e a. non—termznal symbol. BODY is a sequence of one or
more 1t-ms s*para*ed by blanks, Each item is either a non-termina
sqmbol, a terminal sqmbol or a condition. Symbols and conditions
are terms (as in Metamorphosxs or Deflnite Clauses grammars); BODY
naq be emptg BRI A PO : S

.efffCGNTEXT is not empty, .it has the form:

" LL#RY -

- and R are sequences of non~termina1 and/or terminal symbhols
aeparated by paxnts We read it as:

Applg NT 1?; in the derivation tree,
1y L precedes NT, and
2Y R follows NT. '
- arQR Qay be emptq¢

;or example, the ?ullowing is a sample contextual grammar (terminal
iymbols are in breckets, and conditions are preceded by "+ )

'sentence(S) -3 np( ) vp(S).

‘ ‘np (X. ¥? -2 noun(X) C[andl noun(Y).
§ np (X) ~> noun(X).
: noun{day) ->» [dayl.
| noun(night}) => Cnightl
vp(S) -> verb(S).
- vp(S) ~>» verb(8) preposition np(_).

preposition -2 Cwithl.




S+6

{a} wverb(alternate(X,V}) -=2> { np(X.Y) # }
+different (X, Y)
falternatel.

(b} verb(alternate(X,Y)) —=> { noun(X) # Cwithl. noun(Y) %
+differeant(X, ¥}
-Lalternates].

The sentences produced/analysed from (a) are:

day and night alternadte.
night and day alternate.

and from (b}):

day alternates with night.
night alternates with day.

The technique consists in building, during the parsing, an inter-
nal derivation graph G containing the sufficient information to re-
cover the context whenever a contextual constraint must be satisfied
before the rule must be applied. To each node Ni (corresponding to a
non—terminal or terminal symbol) of G, are associated four nodes N,
Nk. N1 and Nm: -

— Nj) is the left sibling of Ni; Ny is the left sibling of the
parent of Ni 1if Ni has no left sibling;

- N& is the first child of Ni; Nk is NIL i# Ni has no children;

~ Nl is the last child of Ni; Nl is Nk if Ni has one childi N1
is Nk is NIL if Ni has no children;

— Nm is the right sibling of Ni;i Nm is the right sibling of the
parent of Ni if Ni has no right siblingi

The right sibling and the left sibling of the axiom—symbol of the gram-—

mar are NIL.

Here, for exampls, is the final derivation graph of the sentence:

day alternstes with night.
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Contextual constraints are computed directly
of a context is not yet known (as for example
symbol in a left-to-right parser), the com
means of the GELER (FREEZE) predicate.

from 6. When any part
right context of a

putation is delayed by





