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Abstract its functional semantic interpretation. They use the
The Applicative and Combinatory Categorial Grammar  fundamental operation of applicaticsf an operator to an
(ACCG) (Biskri, Desclés, 1995) is included in the general ~ Operand. The result is a new operand or a new operator.
three-level model of Applicative and Cognitive Grammar This operation can be repeated as many times as necessary
(Desclés, 1990). It connects the first level, that contains  to construct the linguistic expressions’ functional semantic
concatenated expressions of natural languages, and the representation. This representation takes the shape of a
second level, with applicative expressions that describe the  pracket prefixed expression, where the operator is always
functional semantic interpretation of the first level on the left of its operand. For an automatic treatment, every
expressions. This paper is about a first work on the |inquistic unit receives ayntactic functional typeThis
E?gﬁg}":%g:rgxget&(‘l'gge;?:nﬁgs(:(; model for the analysis of 56 informs about the unit syntactic category, indicating if
9 ' it acts like operand or operator, and in this case, with what
sort of categories it can be combined. So we can do a
1. Introduction calculus on the types without worrying about the
associated linguistic units. This calculus verifies if a
Linguistic expressions of natural languages are linguistic unit organisation is well-formed, and then
concatenated linguistic units considered as operators or constructs its functional semantic representation. The first
operands. The linguistic units are arranged according to Categorial Grammars appear with Ajduckiewicz’s (1935)
French syntagmatic rules, here. Thumctional semantic and Bar-Hillel's (1953) works. They take the dichotomy
interpretation of the expressions restores the internal between complete-meaningategorematic expressions,
operator-operand order owing to @pplicative expression and incomplete-meaningyncategorematicexpressions,
The Universal Applicative Grammar (Shaumyan, 1987) is outlined by Husserl (1913) then Lesniewski (1922). We
a two-level linguistic model for the natural language have here the difference between respectively the operand
analysis. The Applicative and Cognitive Grammar (ACG) units and the operator units. Ajdukiewicz and Bar-Hillel's
(Desclés, 1990) extends this model by adding a third model ofsimple Categorial Grammaiis calledAB system
cognitive level. The three analysis levels of the ACG are:  They have only one possible operation for the type

« the morpho-syntactical configurationvel. It contains calculus. Lambek (1958, 1961) developed a more

the linguistic expressions that we can directly observe in important system for calculus on functional syntactic types.
each particular natural language. The simple Categorial Grammars aim is to verify for a

particular natural language if a sentence is correct, using
only two type reduction rules. If we obtain tBésentence
type, the sentence is well-formed. With Bach’'s and

' Steedman’s works, they construct in addition the functional
semantic representation of these sentences. The

« thelogical and grammatical representatiotevel. It tries
to draw the semiotic invariants of natural languages. The
functional semantic interpretations are constructed here
in the shape of applicative representations.

* the semantic and cognitive representatiorievel. Steedman’s Combinatory Categorial Grammar (CCG)
Semantic cognitive schemes analyze the meanings of the(1989) is an extension of the simple Categorial Grammars.
second-level linguistic units. It uses aleft to right incremental analysisnodel, with

Categorial Grammarsmake the connection between the powerful combinatory rules lambda-calculus and
first and the second level of the ACG. These models are ynification method. The combinatory rules are semantic
typed applicative systems that verify if a linguistic and syntactic at once. They allow the composition between
expression is syntactically well-formed, and then construct two units. The Biskri's and Desclés’s Applicative and
Combinatory Categorial Grammar abandons the use of
unification, and introduces the Curry's and Feys’
combinatory logic and its combinators (Curry, Feys, 1958).
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We will firs_t develop the ACCG model workin_g. We will 2.2 The Combinatory Logic
then describe how to treat French interrogative Sentences, i the combinatory logic, the ACCG doesn't need

with this model. unification like in Steedman’s model. The combinatory
logic uses combinators, i.e. abstract operators that build

PR ; ; compound operators using elementary or compound
2.Applicative and Combinatory Categorial operators. The action of these combinators is described in
Grammar p-reduction rules (Curry). These rules create a link

between an expression with combinators, and an equivalent
dexpression without combinators, without worrying about

the set of sentences that can be analysed. It establishes %ﬂe Augl(t:geaglrt]ﬁ. We dpretsent slome combinators used in
canonical association between Steedman’s combinatory € _ ffm er&re uction ru es_.

rules and Curry’s combinators. This association implies a * Composition combinatds: -reduction:B f g x> f (g x)

two steps processing in the ACCG: * Type-raising combinatdC*: p-reduction:C* XY > Y X

» the ACCGapplicative and combinatory rulegerify the « permutation combinatd®: p-reductionC fy x>fxy

good syntactic connexion of the sentence while , gpstitution combinatds: p-reduction:Sf g x> f x (g X)

introducing ~ combinators  in  the  applicative , g

representation. When they are used in the ACCG, the combinators are
« then the combinators are reduced to give the functional used in a typed applicative system: they are all typed.

semantic interpretation of the sentence. This step is

The Applicative and Combinatory Categorial Grammar
has been made to improve the CCG system and to exten

totally included in the ACG second level. 2.3 Applicative Combinatory rules
In the ACCG model, the applicative and combinatory rules h . h bol h .
allow aquasi-incremental analysis from left to rigtand In the notation, the symbol « - » notes the concatenation,

the introduction of Curry’s combinators allows a dynamic 2nd the square k?raclkets [] no(tje unit delimit%ti?n. The
construction of the second-level applicative expressions. PFéMIses in each rule are typed concatenated linguistic
The ACCG contains also metarules to control the use of Enlts.dThedresuIt is an applicative expression that can not
the type-raising rules that are used notably for the quasi- °€ '€duced anymore. .
incremental analysis. We first describe the ACCG's type Thhe ACICG model_clontams the both application rules of
system. We then briefly introduce the combinatory logic's the Simple Categorial Grammars.

combinators. We finally present the rules and the metarules [X/Y: Ull-[Y: uZ] &) X2 ul-[YAX: “2{]<)
\ \
of the model. [X: (Ul u2)] ¥: (U2 ul)]
We now present the ACCG applicative combinatory rules:

2.1 The type system [X/Y: ul]-[Y/Z: u2] XIY : ul-I\Z: u2]
Biskri and Desclés use the same notion of type, or (>B) (>Bx)
category, as in the simple Categorial Grammars. The [X/Z: (B ul u2)] K\Z: (B ul u2)]
syntactic functional type system contains: ] ) ) )
« Two constructive operatorsand\ [Y\Z: ul-X\Y: u2] (<B) [Y/Z: ul]-X\Y: u2] (<Bx)
-Sl?asic typ;s in finite number: [X\Z: (B u2 ul)] ' KIZ: (B u2 u1)] N

sentenckg sentence type
N (noun, nominal phrase type [(XIV)Z: ul]-[Y/Z: u2] [XIYNZ: ul]-[Y/Z: u2]
N*, complete nominal phrase tyf¥*(is a subset df)) (>S) (>Sx)
CONJD andCONJN, respectively the distributive and the [X/Z: (Sul u2)] K\Z: (Sul u2)]
non-distributive conjunction types. IN\Z: ULOAYNZ: u2]  [Y/Z: ullOAY)Z: u2]
« Derived types, theoretically in infinite number, (<S) (<Sx)

cpnstructed with two rules: [X\Z: (Su2 ul)] K/Z: (Su2 ul)]
basic types are types _ _
if X andY are types, theK/Y andX\Y are types. [X: u] K:u]
In this paper, we use Steedman’s notation: the operand'“'““““_““;""(>T) “““““'_'"“;'“"(>TX)
type is always to the right of the constructive operator, and [YI(NX) = (C* )] [Y/(YIX): (C* u)]
the result to the left. For examplé\Y is an operator type [X: u] X: U]
whose typed operand is positioned on the left of the ______ (G T — {<TX)
operator. The result of the application to its operand is a [y\(Y/x): (C* u)] IM\(YAX) : (C* u)]
unit with the typex. The metarules control when a type-raising rule has to be

applied and choose which type-raising to apply.
Let us take ul and u2, linguistic units in the concatenated
expression « ul-u2 » (Biskri, Desclés, 1995):
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Metarule 1: If ul has typeN* and u2 has typéY\N*)/Z, « The Yes/No questions that begin with a verb: (2)

then we apply the forward type-raisi(gl) to ul: Acceptez-vous les animauf®o you accept animal3?
[N*:ul=» Y/(Y\N¥) : (C* ul)] « The Yes/No questions without alteration of the French
Metarule 2: If ul has typeX and u2 has typer\X)/Z, then canonical order of the units, with eventually the
we apply the forward*type-ralsw(gT) toul: presence of a clitic: (3)e bus arrive-t-il bientotThe
[X:ul=>» Y/(Y\X): (C* ul)] bus is it arriving soon)?

Metarule 3: If u2 has typeN* and ul has typ€Y/N*)\X,
then we apply the backward type-rais{®d) to u2:

[N*: u2=>» Y\(Y/N*): (C* u2)]

Metarule 4: If u2 has typeN* and ul has typ¥/S, then

» The Wh-questions on a facultative complement of the
verb: (4)A quelle heure ferme le musé@a what time
is the museum closing?

we apply the forward type-raisir{gT) to u2: * The Wh-questions on an obligatory complement of the
[N*: u2=>» S/(S\N*): (C* u2)] verb: (5) Comment s’appelle ce batimen@®hat is the
These metarules have to produce types that can be used in hame of this building? _

an applicative combinatory rule. Even if they are numerous, we will not analyse here

sentences with impersonal expressions, in order to make

P ; the analysis easier. These cases are analysed in Rossi
2.4 Quqsrmcremental analysis and Structural (2007). \>//Ve make the hypothesis, that the %nterrogative
reorganization sentences including impersonal expressions can be
The applicative combinatory rules allow to usejasi- analysed with the rules we will see here, by analysing the
incremental strategy from left to righthat solves the impersonal expression content. The problem is not only to
spurious ambiguityproblem that is when several analyses verify the syntactic form of the sentences, but more to
lead to the same functional semantic interpretation for an build the good functional semantic interpretation of these
unambiguous sentence. But sometimes we need aninterrogative sentences.
intelligentbacktracking, to analyse backward modifiers for We first discuss the interrogative sentence type, we
example. Biskri purposessiructural reorganizationThe indicate then the use that we do of the metarules and of the
principle is to decompose the constituent already contextual exploration method. We finally describe how to
constructed in two components whose one of them may be analyse the different question types.
combined with the backward modifier (Biskri, Desclés,

1995). 3.1 Interrogative sentence type

The operation of structural reorganization has two steps: s . .
o . The only stable indication of the French interrogative mode
* The reorganization of the constituent. We reduce the g the question mark?, always at the end of the sentence.
combinators. At each time, two sub-categories are This nunctuation has to be considered like the other units.

constructed. We test if one of these sub-categories canyy, ; ; i
; ; o e are here in a types system, so we assign a specific type
be combined with the backward modifier. We repeat the 1, this unit. The general sentence typ&iQuestions are

process until the test is positive. . sentences with an interrogative mode in addition. So, we
* The decomposition of the category, using two rules that ayripyte to the interrogative sentences the tyBg,
gr(e (thi og)piosne of the apg)(llc(ativezr)L]ﬂe)sand(q: considered like a subset & To obtain this type, we
S(ulu ‘(ulu - , .
assign to the question mark*the typeS\S.
(>deC) (<deC) Ig qu I yp Sint
[X/Y: ul]-[Y: u2] [Y: u2]-[X\Y: ul]

3.2 Contextual exploration and metarules

The contextual exploration is a method to identify semantic
values in a text. It distinguishes two unit types: the
These points are illustrated in the analysis of the indicato_r and the_marks The indicator contains the
interrogative sentences. For more explanations, see Biskri Sémantic of what is searched: quotations, encounters, etc.
(1995). The mar_ksare here to remove _amblgumes. The contextual

exploration concerns a particular research space, for
example the sentence, the paragraph, etc.

The choice of the rule to apply depends on the operator
syntactic type, and more precisely on its constructive
operator direction.

3. French interrogative sentences analysis In Categorial Grammars, metarules are a restrictive
ith the ACCG contextual exploration, because the context explored is
Wi e limited to the units contiguous to the indicator. We will

Applicative and Combinatory Categorial Grammar already €xtend the use of contextual exploration to the space of the
analyses a lot of French sentences. We will tempt to extend entire sentence in the ACCG, to perform the analysis of the

this model in order to analyse the French interrogative French interrogative sentences. So we verify at the
sentences. beginning of the analysis if the sentence is finished by a

There are different question types: question mark ?". If the question mark is present, all the

rules for the question analysis can be applied. On the other
case, no question rule is applied. Some phenomenon in the
sentence is only used in interrogative sentences. The

* The Yes/No questions with set phrases: Y{13-t-il des
réductions?ls it reductionsy
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contextual exploration introduced in the metarules forbids 4 [S/N: (B (s'appelle comment) ce)N: béatiment]-
these constructions in declarative sentences, but not in[S,\S:?] (>B)

interrogative sentences. If there is a question mark at the5 [S: (B (s’appelle comment) ce) batimentg:{\S:?] (>)
end of the sentence, the indicator, and we detect a6 [Sy: (? (B (S'appelle comment) ce) batiment{y)
phenomenon specific to questions, so we are in an
interrogative sentence, and we can apply metarules for 7 [Sy: (? (B (S’appelle comment) ce) batiment))]

questions. 8 [Snt: (? ((s’appelle comment) (ce batiment})]

We will now present the metarules necessary to analyse theln the analysis, the line “------ “indicates the passage to the

French interrogative sentences. second level of the ACG, the logical and grammatical

Let us take ul and u2 in the concatenated expression« ul+epresentation level.

u2 ». In the first step, the contextual exploration indicates us that

Metarule ?1: If ul has type(S\X)/Y and u2 has typ«, we are in an interrogative sentence, with the “?”. The first

and the question mark?" appears at the end of the unit has typeN*, and the second unit is an operator that

sentence, then we apply the r¢€) to ul: waits for anN* unit on its right. We are in the case of the

[(S\X)/Y: ul=> (S/Y)\X: (C ul)] metarule ?2 so we apply th€<?1>) rule to the second

Metarule ?2: If ul has typeY and u2 has typéS\X)/Y, unit, inversing its constructive operators.

and the question mark?" appears at the end of the The Wh-questions about the subject are particular. They

sentence, then we apply the r&1>)to u2: are indicated by the pronouqui (who). This pronoun is

[(S\X)/Y: u2=>» (S/IX)\Y: u2] closely bound to the verb. It receives the tyB&S\N¥),

Metarule ?3: If ul has typeX\Y and u2 has typ¥ or Y/N, like the subject clitic. We take the example of the sentence

and the question mark?" appears at the end of the (6) Qui nettoie la salle?wWho is cleaning the room?

sentence, then we apply the r&2>)to ul: 1 [S/(S\N*): qui]-[(S\N*)/N*: nettoie]-[N*/N: la]-[N:

[X\Y: ul=>» X/Y:ul] salle]-[S\S:?] types attribution

These metarules are used in the following analyses. 2 [SIN*: (B qui nettoie)]-N*/N: la]-[N: salle]-[Sn\S:?]
(>B)

3.3 Analysis of the interrogative sentences 3 [S/N: (B (B qui nettoie) la)]-N: salle]-[Sn\S:?] (>B)

, . 4 [S: ((B (B qui nettoie) la) salle)1$\S:?] (>)
We will now see how to analyse the different types of 5 [Sw: (? (B (B qui nettoie) la) sallet))(|<)

guestion that we draw.

Wh-questions. The Wh-questions are about one element ] )
of the sentence. This component can be a facultative or an® [Snt: (? (B (B qui nettoie) la) salle))]

obligatory complement of the verb. In these questions, the 7 [Sni: (? (B qui nettoie) (la salle)))p

component that is the center of the question is at the first 8 [Snt: (? (qui (nettoie (la salle)))B _
position. Then there is the verb and its other complements. Theé Wh-questions can also concern facultative
The Wh-questions can concern abligatory complement ~ complement of the verwe can not analyse this type of
of the verb In general, they concern the verb complement duestions with aransitive verh because of the problem of
that is not the subject: the object, the attribute, etc. In the the forward modifiers, not completely analysed in the
functional semantic representation, the subject is the ACCG. The problem does not exist with the sentences with
second operand of the verb, and the object is the first. The intransitive verbsWe just have to indicate that the operand
units order in these questions is inversed regarding to the©f the verb appears to its right. The following rule
French canonical order. We observe the order: Object- describes this phenomenon:

Verb-Subject. We have to create a rule that indicates the [X\Y: U]

order changes by inversing the application orientation of ~ -======"==" (<?2>)

the verb’s constructive operators. This rule is applied only _ [X/Y: u] ) _

if the following unit hasN* type, to prove that it is the =~ Example: (4)A quelle heure ferme le musé@? what time
subject of the verb. This condition is contained in the IS the museum closiny?

metarule ?2We infer the rule: 1 [(S/S)/N* a]-[N*/N: quelle]-IN: heure]-B\N*: ferme]-
[(S\X)/Y: U] [N*/N: le]-[N: musée]-5;\S:?] types attribution
.................. (<?71>) 2 [(SIS)IN (B a quelle)]-N: heure]-B\N*: ferme]-[N*/N:
[(SIX)\Y: u] le]-[N: musée]-5,\S:?] (>B)

We analyse the sentence (®omment sappelle ce 3 [S/S ((B a quelle) heure)]\N*: ferme]-N*/N: le]-[N:

batiment?(What is the name of this building? musee]-5,\S:?] (>)

1 [N*: comment]-[S\N*)/N*: s'appelle]-N*/N: ce]-|N: 4 [S\N*: (B ((B a quelle) heure) ferme)NF/N: le]-[N:

batiment]-5,\S:?] types attribution museel—ﬁm\s:?] (?Bx)

2 [N*: comment]-{S/N*)\N*: s’appelle]-N*/N: ce]-N: 5 [S/’N : (B (B a quelle) heure) ferme)N¥/N: le]-[N:

batiment]-Bn\S:?] (<?1>) museée]-5\S:?] (<72>) )

3 [SIN*: (s'appelle comment)[N*/N: ce]{N: batiment]- 6 [S/N: (B (B ((B a quelle) heure) ferme) le)Nf musée]-

[Sn\S:?] (<) [Sn\S:?] (>B)
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7 [S (B (B (B & quelle) heure) ferme) le) musée)]-
[Sn\S:?] (>)

8 [St: (? (B (B ((B a quelle) heure) ferme) le) musée))]
<

9 [Sni: (7 (B (B ((B a quelle) heure) ferme) le) musée))]
10 [Sne: (? (B ((B & quelle) heure) ferme) (le muséep)]
11 [Sne: (? ((B & quelle) heure) (ferme (le musée)B)]
12 [Si: (? ((& (quelle heure)) (ferme (le musée)B)]

» The position of the subject, at the right of the verb, like in
the Wh-questions on a facultative complement, with the
same <?2> rule, to take into account this frequent
interrogative phenomenon. Here is the analysis of (2)
Acceptez-vous les animauf®o you accept animal3?

1 [(S\N*)/N*: acceptez]di*: vous]-[N*/N: les]-[N:
animaux]-B\S:?] types attribution

2 [(SIN*)\N*: (C acceptez)][dN*: vous]-[N*/N: les]-[N:
animaux]-Bin\S:?] (>C)

In the step 4, the analysis can not continue. But, we can3 [(S/N*)/N*: (C acceptez)[4N*: vous]-[N*/N: les]-[N:

apply themetarule ?3 The contextual exploration finds the

animaux]-B\S:?] (< ?2>)

question mark at the end of the sentence. The first unit is 4 [S/N*: ((C acceptez) vous)[N*/N: les]-[N: animaux]-

an operator that waits for & unit to its left. This unit is
on the right in questions. So we apply tk@2>)rule.

Yes/No questions. In the Yes/No questions, the

[Sn\Si?] (>)
5 [SIN. (B ((C acceptez) vous) les)Nf animaux]-
[Sn\S:?] (>B)

interrogation is about the entire sentence. There are three6 [S: (B ((C acceptez) vous) les) animaux8q[\S:?] (>)

possibilities to express a Yes/No question.
Some questions contairsat phrase at the beginning the
sentence, likeest-ce(is it), est-ce quey a-t-il (is there.

7 [Sit: (? (B ((C acceptez) vous) les) animaux(y)

8 [Snt: (? (B ((C acceptez) vous) les) animaux))]

We consider these expressions like set phrases becaus® [Sy: (? (((C acceptez) vous) (les animaux)B)]
when we use these expressions, we don’t carry about thel0 [Sy;: (? ((acceptez (les animaux)) vous})]
meaning of every word, but we consider the meaning of all In the first step, the unit «$\N*)/N*: acceptez] », is

the expression, that is « this is a question about... ».

waiting for two units of typeN*. But the twoN* units are

The analysis of these sentences depends on the typanversed. We see with the contextual exploration, that there
assigned to the set phrases. « est-ce que » is an operatds a “?” in the right context. So we are in the case of the

that waits for an operand with the tyBeon the right. We
assign to the unit « est-ce que » the tI8& « est-ce »

metarule ?1 and we apply the permutation ryteC) that
modifies the orientation of the constructive operators, and

(«is it») and «y a-t-il » («is there ») are operators that inverse the position of the operands, at the step 2. The

wait for an operand with the tygé* to the right. They
receive the typ&/N*. This is the question marke™ at the

subject is at the right of the verb. We are in the case of the
metarule ?3 and we change the orientation of the

end of the sentence which indicates that this is a question,constructive operator to apply first, at the step 3.
of type S. These constructions have to be more precisely Finally, the Yes/No questions can be indicabety by the
analyzed. We can assign them a particular type, but we presence of the question mark”“ If they contain a

have to study more precisely the implications of this
decision, in term of compatibility betwe&andS;, types.
We analyse the sentence: {1 a-t-il des réductionsfs it
reductions?

1 [SIN*: Y a-t-il]{N*/N: des]-N: réductions]-5.\S:?]
types attribution

2 [S/N: (B'Y a-t-il des)]-N: réductions]-5n\S:?] (>B)

3[S ((BY a-t-il des) réductions)]g.\S:?] (>)

4 [Sy: (? (B Y a-t-il des) réductions))k)

5[Sn: (? (B Y a-t-il des) réductions))]

6 [Sni: (? (Y a-t-il (des réductions))B

The Yes/No questions can be signalized withitiversion

of the subjectand the verb in first position. The French

canonical order of the linguistic units is Subject-Verb-

Object (SVO). In this type of questions the order is Verb-

Subject-Object (VSO). We have to build rules to account

for two phenomena:

e The inversion of the operands order. We have to
introduce the permutation combinatr that inverse the
two arguments of the operator. The r(#€) is:

[(S\X)/Y: u]

[(SIY)\X: (C u)]

516

transitive verb, they are close to another question type that
takes the order: Object-Verb-Subject. For example, the
sentencé.a gare est proche(The station is nea)is close

to Ou est la gare?(Where is the station)? There is
interference between the two types. We found no solution
to this problem. So, our system can not analyze these
Yes/No questions with transitive verb.

We need no particular rule to analyze Yes/No questions
only indicated by the question mark, with an intransitive
verb. A clitic can be introduced after the verb, to remember
the French question characteristic: the inversion of the
subject. The clitic is bound to the verb, so its type is:
(S\N*)\(S\N*). We analyse the sentence: (&) bus arrive-

t-il bientét ?(The bus is it arriving soon?

1 [N*/N: Ie]-[N: bus]-[S\N*: arrive]-[(S\N*)\(S\N*): -t-il]-
[(S\N*)\(S\N*): bientdt]-[Sn:\S: ?] types attribution

2 [N*: (le bus)]-B\N*: arrive]-[(S\N*)\(S\N*): -t-il]-
[(S\N*)\(S\N*): bientbt]-[S\S:?] (>)

3 [S (arrive (le  bus)){S\N*)\(S\N*):
[(S\N*)\(S\N*): bientdt]-[Sn\S:?] (<)

4 [N*: (le bus)]-B\N*: arrive]-[(S\N*)\(S\N*):  -t-il]-
[(S\N*)\(S\N*): bientdt]-[Sn\S:?] (<dec)

5 [N*: (le bus)]-B\N*: (-t-il arrive)]-[(S\N*)\(S\N*):
bient6t]-[S\S:?] (<)

-t-il]-



6 [S: ((-t-il arrive) (le bus))]-{S\N*)\(S\N*): bientbt]- search now how to analyse these representations of the
[Sr\S:?] (<) second level in the third cognitive level of the ACG.

7 [N*: (le bus)]-B\N*: (-t-il arrive)]-[(S\N*)\(S\N*):

bientbt]-[Sn\S:?] (<dec)

8 [N*: (le bus)]-B\N*: (bient6t (-t-il arrive))]-Bn\S:?] (<) References
9 [S: ((bientot (-t-il arrive)) (le bus))] $n\S:?] (<) C : : .
: A A Ajdukiewicz, K., eds 1939ie syntaktische Konnexitat
2 -
10 [Sni: (7 ((bientot (-l arrive)) (le bus))){<) Studia philosophica, vol. I, 1-27.
) S MtAE (ol A Bar-Hillel, Y., eds 1953A quasi-arithmetical notation for
L1 [Soi: (2 ((bientot (4l arrive)) (le bus)))] syntactic descriptionLanguage, 29, 47-58.

Rules used in the French interrogative sentence
analysis.We sum up here the rules that we draw to analyse
the interrogative sentences.

Biskri, |, Desclés, J. P., eds 19%pplicative and
Combinatory Categorial Grammar (from syntax to

Rule for Yes/No questions with inversion of the subject: gﬂ;g?ir;allgggnantlcs)Act of the RANLP Conference,

[(S\X)/Yu] _____ >0) Biskri, I., Desclés, J.P., eds 199@&gique combinatoire et

[(SIY)\X: (C )] linguistique: La Grammaire Catégorielle Combinatoire
' Applicative Mathématiques, Informatiques et Sciences

Rule for Wh-questions about an obligatory complement of Humaines. n° 132, pages 39-68.

F(]g\;/(()a/r?: . Biskri, 1., eds 1995, La Grammaire Catégorielle

___________ -_______(<71>) Combinatoire Applicative dans le cadre de la Grammaire

[(SIOWY: ] ’ Applicative et Cognitive Thesis of Doctorat, EHESS,
: Paris.

Rule for Wh-questions on a facultative complement of the

verb and Yes/No questions with inversion of the subject: U B. H., Feys, R., eds 1958ombinatory logic Vol.
[X\Y: u] I, North-Holland

______________ (<22>) Desclés, J. P., eds 199Dangages applicatifs, langues
[X/Y: u] naturelles et cognitionHermes, Paris. _

' Desclés, J. P., eds 200Bitroduction aux Grammaires

Catégorielles document for the lessons of Master 1, Paris-
i Sorbonne.
4. Conclusion Husserl, E., eds 1913,ogische UntersuchungerMax

There are some researches about the interrogative Niemeyer, Halle.
sentences using models near to the Categorial GrammarsLambek, J., eds 1958The Mathematics of Sentence
but not really with (the Categorial Grammars). In this Structure American Mathematical Monthly, 65, 154-165.
paper, we studied the French interrogative sentences withLambek, J., eds 19610n the calculus syntactic types
the Applicative and Combinatory Categorial Grammar of Proceeding of symposia in Applied Mathematics, vol. XII,
Desclés and Biskri that takes place in the general model of America Mathematical Society, Providence, Rhode Island,
the Applicative and Cognitive Grammar of Desclés. For 166-178.
this, we introduce a new tyf@®, that indicates a subset of Lazarov, P., eds mars 2007Les constructions
sentences with an interrogative mode. We add also rules toimpersonnelles dans le cadre des voies en francais: théorie
translate the changes in the French units’ canonical order.et analyse formellghesis, Paris-Sorbonne.
It doesn’t necessarily introduce a combinator. We add new Lesniewski, S.T., eds 1989Sur les fondements de la
metarules to control the application of these rules. We also mathématique. Fragments (Discussions préalables,
introduce the use of the contextual exploration method that méréologie, ontologie) Translated from dPolish by
is developed independently of the Categorial Grammars. It Georges Kalinowski, Hermes.
extends the context of the metarules to all the units and notRossi, A. eds 200Analyseur syntaxique basé sur la
only to the contiguous units. This work has been Grammaire Catégorielle Combinatoire: analyse des
implemented with success in the Caml language, to phrases interrogativesMemoir of Masterl ILGII, Paris-
improve its fiability. In this system, there is a function that Sorbonne.
control if the question mark is present. If that’s true, then Shaumyan, S. K., eds 198K,Semiotic Theory of Natural
we look at the questions metarules to eventually apply. Language Bloomington, Indiana Univ. Press.
To treat completely the questions, other works about Steedman, M., eds 1988pnstituency and coordination in
backward modifiers, clitics and impersonal expressions a combinatory grammardans M. Baltin and T. Kroch,
(Lazarov, 2007) has to be integrated to this work. The Alternative conceptions of phrase structure, University of
subordination and the infinitives have to be analysed in a Chicago press, 201-231.
quasi-incremental case. In the future, the ACCG has to be Steedman, M., eds 1989, Work in progréssmbinators
extended to treat even more sentences. Finally, we succeedaind grammars in natural language understanding
to connect the interrogative sentences of the ACG first Summer institute of linguistic, Tucson University.
level with their functional semantic representation of the
logical and grammatical representation level. We have to
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