Chapter 1

DUTCH WORD ORDER AND BINDING*

Glyn Morrill

Abstract This paper offers a type-logical account of Dutch word oraligh special refer-
ence to quantifier binding in subordinate clauses.

This paper offers a type-logical account of Dutch word ondgh special
reference to quantifier binding in subordinate clauses.vildrd order of simple
subordinate clauses is exemplified by the following:

a. (..dat) Jan zong
(...that) J. sang
“(...that) Jan sang”

b. (..dat) Jan boeken las
(...that) J. books read (1.1)
“(...that) Jan read books”

C. (..dat) Jan boeken aan Marie gaf
(...that) J. books to M. gave
“(...that) Jan gave books to Marie”

We see that the finite tensed verb appears clause-finallyn\iigemain verb
is an infinitival complement of a modal or control verb, a sdled verb raising
trigger, it appears after the verb raising trigger(s) inausk-final verb cluster:

a. (..dat) Jan boeken kan lezen
(...that) J. books isable read
“(...that) Jan is able to read books”

b. (..dat) Jan boeken wil kunnen lezen
(...that) J. books wants beable read
“(...that) Jan wants to be able to read books”

(1.2)

*Work partially supported by CICYT project PB98-0937-C03—-0
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The semantic form of (1.2a) islfle (read book¥) and that of (1.2b) iswant
(able (read book¥)). Thus we have a syntactic/semantic mismatch with the
discontinuous constituent ‘boeken. lezen’ interpreted as a semantic unit
(read book}, with an indefinite number of verb raising triggers interivey.

If such a subordinate clause contains a quantifier, thereolgesambiguity
as to whether the quantifier takes scope within or outsidé®fverb raising
trigger:

(...dat) Jan alles wil lezen
(...that) J.  everything wants read (1.3)
“(...that) Jan wants to read everything”

Main clause yes/no interrogative word order, V1 word ordederived from
subordinate clause word order by fronting the finite verb:

Wil Jan boeken lezen. (1.4)
“Does Jan want to read books?” '

Main clause declarative word order, V2 word order, is furttierived by
fronting a major constituent:

Jan wil boeken lezen. (1.5)
“Jan wants to read books.” '

In this paper we offer an account of these various facts ofBDwiord order.

1 ASSOCIATIVE LAMBEK CALCULUS

The associative Lambek calculus with product unit (Lamb@g&8) is the
calculus of a monoidL, +, €) where+ is seen as the associative operation of
concatenations; +(sz+s3) = (s1+s2)+s3 ande is seen as the empty string:
s+ € =€+ s = s. The category type formulag are defined on the basis
of a setA of atomic category type formulas by the type forming opesato
(product unit),\ (“under”), / (“over”) ande (“product”) as follows:

Fu=A|1| F\F | F/F| FeF (1.6)

Each category type formuld is interpreted as a sé(A) C L as follows:

D(I) = {e}
D(A\B) = {s|Vs € D(A),s'+s € D(B)} W
D(BJA) = {s|Vs' € D(A),s+s' € D(B)} '
D(A.B) = {81—|—82| 81 € D(A) & sy € D(B)}
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Where we writev: A to indicate that expressienis in categoryA the following
deduction rules are valid:

— "N
. . aZ'A
ol A i A\B ; (1.8)
a+v: B \I"
v: A\B
— "N
: : aZ'A
BJ/A i A : (1.9)
L /E P)/—|_a: B
y+o: B /1"
v:B/A
a:A 5B : (1.10)
_
a+3. AeB
— I (1.12)

el
The overline in\I and /I indicates cancellation of a hypothesis with the eoin

dexed rule. The rules faE and IE, which are more difficult to formulate, are
excluded since they are not needed in this paper.

2. DISCONTINUITY

Versmissen (1991) and Solias (1992, 1994, 1996) treat wiisnoty in
terms of split strings. Solias works with an algelofa +, (-, -)) where+ is
associative and-, -) is “strictly non-associative”, i.e(L,+) is a semigroup
and (L,{-,-)) is a free groupoid. Wrap is derived as a parcial operation.
This is made more explicit in Morrill and Solias (1993) whéhne algebra is
augmented with projection functiond,, +, (-, -), 1, 2), such thatl{s;, s3) =
s1 and2{s1, sz) = sg. Then wrappingJV, is defined as a total operation
by s1Wsy =4 1s1+s2+2s;, whence infixation, extraction and discontinuous
product operators are interpreted by:

D(ALB) = {s5| Vs € D(A),s,Ws; € D(B)}
D(BTA) = {81| Vsq € D(B)7 s9Wsy € D(A)} (112)
D(A@B) = {81W82| S1 € D(A) & sy € D(B)}

However, these formulations encounter the technical ditfycof the incom-
pleteness of the non-associative Lambek calculus for freempids (Venema
1994), therefore Morrill (1994, 1995) proposes wrap as mppisie operation



4

in an algebrd L, +, (-, -), W) where(L, +) is a semigroup andL, (-,-)) and
(L, W) are groupoids such that,, s;)WW's = s;+s+s2. Nevertheless this
does not assure all the expected behaviour of wrap, for eeaihgoes not
validate the intuitively valid Geach-like shift:

(BIC)ID = ((A\B)1C)}(A\D) (1.13)

Thus in Morrill (1995, appendix) and Morrill and Merenciafd®96) an alterna-
tive tack is taken which consists in sorting the categoyiaés. The concatena-
tion adjunction has functionality, L — L. We further define an interpolation
adjunctioniV of functionality L?, L — L: {sy, s3)W's = s1+s+s5. We refer

to sort L as sort string, and soft? as sort split string. Les us assume that
atomic formulasA are of sort string. The well-sorted category formulas or
typesF of sort string andF? of sort split string are defined by mutual recursion
thus:

F u= A|L|F\F|F/F|FeF | F:UF|FoF (1.14)
Fr o= FtF '
Each formulad of sort string has an interpretatiéh A) C L and each formula
A of sort split string has an interpretatidn(A) C L?:

D(ALB) = {s|¥(si,51) € D(A),s1-+s+5, € D(B)}
D(BtA) {(s1,52)| Vs € D(A), s1+s+s3 € D(B)} (1.15)
D(A®B) {s1+s+s2| (s1,52) € D(A) & s € D(B)}

Valid deduction rules are as follows:

—n
: (al, az): A
ar,a9) A v AlLB : (1.16)
( ) JE a1+v+aq: B
ajt+y+az B — I
~v: AlB
—n
: : a: A
v9): BTA a: A : (1.17)
(n,72) 3 vi+a+vyy: B -
Y1t+atye! — "
(71,72): BTA
(a1, 00): A BB (1.18)
ol

a1+B+ay AOB



3. QUANTIFICATION

Quantification is derived by assigning quantifier phrasps {g'N).S. Con-
sider the narrow scope (non-specific) and wide scope (speo#adings of
‘John thinks someone walks’. The narrow scope reading isetby infixa-
tion at the level of the subordinate clause as follows:

—1
a:N  walks: N\S
-  \E
a+walks: S
S
(e, walks): STN someone: (STN)|S (119)
IE

thinks: (N\S)/N someone+walks: S

/E
John: N thinks+someone+walks: N\S

\E
John+thinks+someone+t+walks: S

Semantics is given by the Curry-Howard rendering of catefjdeductions:
functional application for rules of implicational use (elnhation) and functional
abstraction for rules of implicational proof (introduatio node for node with
(1.19):

-1
xz  walk

\E
(walks x)
—
Xe(walk x)  AzTy(z y) (2.20)
IE

think Jy(walk y)

/E
j (think Jy(walk y))

\E
((think Jy(walk y)) 7)

In the wide scope derivation on the other hand, infixatiort iha level of the
superordinate clause:

—1

a:N  walks: N\S
— \E
thinks: (N\S)/S a+walks: S

/E
John: N thinks+a-+walks: N\S (1.22)
\E

John+thinks+a+walks: S

1
(John+thinks, walks): STN someone: (STN)|S

IE
John+thinks+someonetwalks: S
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Node for node, the semantics is thus:

-1
xz  walk

\E
think (walk x)
'
7 (think (walk x)) (122)
((think (walk )) )
1
Az ((think (walk x)) 7) Azdy(z y)

IE
Jy((think (walk y)) 7)

4. FRONTING

Fronting such as relativisation can be treated by assighafehe relative
pronoun to (CNCN)/((StN)®I). For example ‘(the book) that Mary sent to
John’ is derived thus:

—1
sent: ((N\S)/PP)/N a:N

/E
sent+a: (N\S)/PP to+J.: PP
/E
M.:N sent+a+to+John: N\S
\E (1.23)
Mary+sent+a+to+John: S
1 —
(Mary+sent, to+John): SN el
®I
that: R/((STN)®I) Mary+sent+to+John: (STN)®I
/E

that+Mary+sent+to+John: R

Fronting such as topicalisation can be derived by assighinehe empty
string of (X\S)/((StX)@1). For example ‘The book, Mary sent to John’ is
derived thus:

e: (N\S)/((STN)®I) Mary+sent+to+John: (STN)®I

/
the+book: N Mary+sent+to+John: N\S (124)

the+book+Mary+sent+to+John: S



S. GEACH EFFECT
The intuitively valid Geach-like shift (1.13) is derivalds follows:

_ 1

(a1,a2): (A\B)1C c: C
—3 "o
b: A a1+ctaz: A\B

2

b+ai+tctas. B

— 1 (1.25)
(b+ay,a): BTA a: (B1C)|D
IE

bta;+atas: D
—
a1 +ta+tas: A\D

I
a: (A\B)IC)H(A\D)

6. DUTCH VERB RAISING PLUS QUANTIFIER
RAISING: MULTIPLE DISCONTINUITY

Consider the following example with quantification in a suboate clause:

(...dat) Jan alles aan Marie  wil given
(...that) J.  everything to M. wants give (1.26)
“(...that) Jan wants to give everything to Marie

A wide scope derivation is obtained on the following pattern

a. _aan Marie_geven
b. _aan Marie wil geven

c. Jan_aan Marie wil geven (1.27)
d. Jan alles aan Marie wil geven
A narrow scope derivation is obtained on the following patte
a. __aan Marie geven
b. _alles aan Marie geven (1.28)

c. _allesaan Marie wil given
d. Jan alles aan Marie wil given

The essential puzzle is the manageament of multiple poindésoontinuity.
We treat this by adding to the type language a logical constamhich is
interpreted as a subsétof the underlying algebraic field such that J. We
refer to this as the connection set.

Intuitively, connections allow for hypothetical reasogiover discontinuous
strings as if they were continuous, by supposing that theycannected; the
connection set includesbecause the empty string always connects adjacent
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strings. Semantically, Jis neutral, like I. It has the fadilog rule of introduction:

— I
3 (1.29)

1. FINITE AND INFINITE VERBS
For the generation of simple Dutch subordinate clausesslietssume the

following assignments:

aan+Marie m
PP
boeken books
N
gaf gave
PP\(N\(N\S)) (1.30)
Jan J '
N
las read
N\(N\S)
zong sang
= N\S

These derive in a straightforward way the following:

a. (..dat)Janzong
“(...that) Jan sang”

b. (...dat) Jan boeken las
“(...that) Jan read books”

C. (...dat) Jan boeken aan Marie gaf
“(...that) Jan gave books to Marie”

(1.31)

The possibility of verb-complement discontinuity will becammodated by
having infinite verbs combine with a connection to the lefthéhé a finite verb
has categornX, the corresponding infinite verb has categdryX :

geven — give
| = J\(ZF\(N\(N\S)))
ezen — rea
= A(N\(N\S)) (1.32)
zingen - sing

AN\S)
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Note that this allows bare infinitival clauses to be generas continuous
strings:

—JI
e:J  zingen: J\(N\S)

\E
Jan: N zingen: N\S (133)

\E

Jan+zingen: S

—JI
e:J  lezen: J\(N\(N\9))

\E

boeken: N lezen: N\ (N\S
) (1.34)

Jan: N boeken-+lezen: N\S

\E
Jan+boeken+lezen: S

8. FINITE AND INFINITE VERB RAISING
TRIGGERS

Afinite verb raising trigger is defined to infix at the conneatsite of a verb
phrase:

kan - is-able
= ((N\S)IIL(N\S)

wil - wants (1.35)
= ((N\S)IIL(N\S)

This situates the verb raising trigger at the left of an inifisai verb:

—1
a:J zingen: J\(N\S)

\E

" (1.36)
(e, zingen): (N\S)1J kan: ((N\S)1J)L(N\S)

a+zingen: N\S

IE
kan+zingen: N\S

—1
a:J lezen: J\(N\(N\S))

boeken: N a+lezen: N\ (N\S)

\E
boeken+a+lezen: N\S (137)

!

(boeken,lezen): (N\S)1J kan: ((N\S)1J)L(N\S)

boeken+kan+lezen: N\S

IE
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—1
a:J geven:J\(PP\(N\(N\S)))

\E
aan+M. a+geven: PP\(N\(N\S3))

\E

b.. N aan+Marie+a+geven: N\(N\S) \E (138)

boeken+aan+Mariet+a+geven: N\S

1
(boeken+aan+Marie, geven): (N\S)1J kan: ((N\S)1J)L(N\S)

IE
boeken+aan+Marie+kan+geven: N\S

As was the case for ordinary verbs, so it is for verb raisimggers that
where the finite verb has categaXy, the infinite verb has categody X :

kunnen — be-able
= A((N\S)IIN(N\S))

willen — want (1.39)
= A((N\S)IIN(N\S))

This accounts for multiple verb raising as in the followindyere VP abbrevi-
ates NS:

—_1
a:J  lezen:J\(N\VP)
\E
boeken: N atlezen: N\ VP

\E —2

boeken+a+lezen: VP b:1 kunnen CIN((VPEI)LVP)

E—— b \E (140)
(boeken, lezen): VP1]

b+kunnen C(VPTI)LVP

LE
boeken+btkunnen +lezen: VP

11°
(boeken, kunnen+lezen): VP1J wil: I\ ((VP11){VP)

lE

boeken+wil+kunnen +lezen: VP

9. VERB RAISING PLUSQUANTIFIER RAISING
Recall the following example:

(...dat) Jan alles wil lezen

(...that) J.  everything wants read (1.41)
“(...that) Jan wants to read everything”
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The wide scope reading for the quantifier is derived thus revtiee quantifier
joins the derivation after ‘wil’:

—1

a:J  lezen:J\(N\(N\S))

— \E
b N a+lezen: N\ (N\S)
\E
b+a+lezen: N\S
—_— 1!
(b, lezen): (N\S)13 wil: (N\S)1T)L(N\S) (1.42)
IE
b+wil+lezen: N\S
\E
Jan: N Janta+twildlezen: S
11°
(Jan, wil4lezen): StN alles: (STN){S

LE
Jan+alles+wiltlezen: S

The narrrow scope reading is derived thus, where the quamtins the deriva-
tion before ‘wil":

—

@] lezen: T\ (N\(N\))
—2 \B
b N atlezen+N\(N\2)

\E
N b+a-tlezen: N\S

\E

ct+btatlezen: S

—_—

(c, atlezen: SN alles: (StN)LN (143)
1E

ctalles+atlezen: S
\I
alles+a-+lezen: N\S

(alles, lezen): J\ (N\S) wil: ((N\S)17)L(N\S)

Jan: N alles+wil+lezen: N\S

Jan+alles+wiltlezen: S

10. V1AND V2

For V1 yes/no interrogative order we assume lexical liftiridinite verbs
(cf. Hepple 1990):

Oé—(bZ:fUA V1
a=Az(dx):=M/((STA)®J)

(1.44)
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Hence the following, where X is\N\ (N\S)).

—
a:J  lezen:X
\E
boeken: N a+lezen: N\ (N\S)

\E
boeken+a+lezen: N\S
411 2

(boeken, lezen): (N\ )17 b ((N\S)1T)L(N\S)
B (1.45)

Jan: N boeken+b-tlezen: N\S

\E
Jantboeken+tbtlezen: S
112 JR—

(Jan+boeken, lezen): StX e

wil: M/ ((S1X)® T) Jan+boeken+lezen: (StN)®J

/E
wil4+Jan+boeken+tlezen: M

And for V2 declarative order we furthur assume assignmerhécempty
string as follows:

e=AzAy(y x):=(X\T)/(M1X)®J) (1.46)
Thus:
—JI
(wil, boeken+lezen): MTN e:J

eI

e: (N\T)/((MtN)®J) wil+boeken+lezen: (MTN)®J P (147)
Jan: N wil+boeken+lezen: N\T
\E

Jan+wil+boekentlezen: T

In this way the basic facts of Dutch subordinate and mainsagamord order
are accommodated, including the case of quantifier binding.
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Appendix: Sequent calculusfor sorted discontinuity

In this appendix we present sequent calculus for sortedbdisuuity (cf.
Morrill 1998). The basic idea is to represent split stringstiwo formula
occurrences at their two loci of action. These componemgpanctuated as
roots. Sequents come in two sorts. A sort string seqlleinés a sort string
succedent on the right and a sort string configuratibon the left. A sort
split string sequent? has a sort split string succedent on the right and a sort
split string configuratior? on the left. The well-formed configurations and
sequents of sort string and split string are defined as faliow

O == |F,O0|0,F|VF20,VF?

O u= VFI|F 0 O F|VF2,0% VF? (A1)
Y = 0= F '
Y2 ou= O V2

We have sort string and sort split string identity rules. TogationI'(A)

indicates a configuration with a distinguished subconfiguratidn Y andZ

vary over formulas of sort string and the roots of formulasat split string.
=4 A(4) =Y

id Cut (A.2)
A=A AT =Y
) VA =VA  AVAATA =Y
1 - 2 (VA) = ( )= o2 (A3)
VAVA VA= VA A(C(A)) =Y
The rules for the Lambek connectives are thus:
r)g=vy
— IR 1L (A.4)
=1 =Y
AT =B 's4 AB)=Z
\R \L (A.5)
I'= A\B AT, A\B)= Z
A= B 's4 AB)=Z
/R /L (A.6)
I'= B/A A(B/AT)= Z
=4 A=B I'(A,B)=>Z
oR ol (A?)
[LA= AeB ['(AeB)= Z
Jis like | but has no left rule:
—JR (A.8)
=1

The rules for the discontinuity connectives are as follows:

VAT, VA= B rv4)=vA AB)=Z

—— R IL (A.9)
I'= AlB A(T(ALB)) = Z
r'4)=1B =4 AB)=>Z

1R L (A.10)

I'(v/B14) = /BtA A(Y/B1A,T, 3/Bt4) = Z
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rv4)=v4A A=B T(VA,B,VA) = Z
@R @L (A.11)
I'(A) = A®B I'(A®B)= Z
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