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Abstract

This paper reports on the coverage of TLG of Morrill (1994) and Moortgat (1997),
and on how it has been computer implemented. We computer-analyse examples of dis-
placement: discontinuous idioms, quantification, (medial) relativisation, VP ellipsis,
(medial) pied piping, appositive relativisation, parentheticals, gapping, comparative
subdeletion, and reflexivisation, and, in the appendix, Dutch verb raising and cross-
serial dependency.
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1. Introduction

The version of the formalism used is essentially the categorial type logic of Morrill (2014)
plus Morrill and Valentin (2014b), and comprises 50 connectives as shown:
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The heart of the logic is the displacement calculus of Morrill and Valentin (2010) and
Morrill et al. (2011) which comprises twin continuous and discontinuous residuated fam-
ilies of connectives having a pure sequent calculus, the tree-based hypersequent calculus,
and enjoying Cut-elimination (Valentin, 2012). Other primary connectives are additives,
1st order quantifiers, normal (i.e. distributive) modalities, bracket (i.e. nondistributive)
modalities, and the non-linear exponentials, and contraction for anaphora.

We can draw a clear distinction between these primary connectives and the semanti-
cally inactive connectives and defined connectives which are abbreviatory and therefore
merely for convenience.

There are semantically inactive variants of the continuous and discontinuous multi-
plicatives, including the words as types predicate W, and semantically inactive variants of
the additives, 1st order quantifiers, and normal modalities.

Defined connectives divide into the continuous deterministic (unary) synthetic con-
nectives of projection and injection, and the discontinuous, split and bridge, and the
continuous nondeterministic (binary) synthetic connectives of nondirectional division and
unordered product, and the discontinuous, nondeterministic extract, infix, and discontin-
uous product.

Finally there is the negation as failure of ‘except’ (formerly difference), a powerful
device for expressing linguistic exceptions (Morrill and Valentin, 2014a).

2. Rules and linguistic applications for primary connectives
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Figure 1: Continuous multiplicatives

The continuous multiplicatives of Figure 1, the Lambek connectives, are the basic
means of categorial categorization and subcategorization. The directional divisions over,
/, and under, \, are exemplified by assignments such as the: N/CN for the man: N and
sings: N\S for John sings: S, and loves: (V\S)/N for John loves Mary:S. The continu-
ous product e is exemplified by a ‘small clause’ assignment such as considers: (N\S)/(Ne
(CN/CN)) for John considers Mary socialist: S." The continuous unit can be used together
with additive disjunction to express the optionality of a complement as in eats: (N\S)/(Ne&l)

'But this makes no different empirical predictions from the more standard type of analysis in CG and
G/HPSG which simply treats verbs like consider as taking a noun phrase and an infinitive.



for John eats fish: S and John eats:S.2 It can also be used in conjunction with the con-
nective ‘except’ to prevent the null string being supplied as argument to an intensifier as
in very: (CN/CN)/((CN/CN) —I) for very tall man: CN but *very man: CN.
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Figure 2: Discontinuous multiplicatives

The discontinuous multiplicatives of Figure 2, the displacement connectives, are de-
fined in relation to intercalation. When the value of the k subscript is 1 it may be omitted.
Circumfixation, T, is exemplified by a discontinuous idiom assignment gives+1+the+cold+
shoulder: (N\S)TN for Mary gives John the cold shoulder: S, and infixation, |, and cir-
cumfixation together are exemplified by a quantifier phrase assignment everyone: (S TN)|S
simulating Montague’s S14 treatment of quantifying in. Circumfixation and discontinuous
product, ©, are illustrated in an assignment to a relative pronoun that: (CN\CN)/((S TN)®I)
allowing both peripheral and medial extraction: that John likes: CN\CN and that John saw
today: CN\CN. Use of the discontinuous product unit, J, in conjunction with except is
illustrated in a pronoun assignment him: (((S TN)T2N)—(Jo((N\S)TN)))!2 (STN) preventing
a subject antecedent (Principle B effect).

The additives of Figure 3 have application to polymorphism. For example the additive
conjunction & can be used for rice: N&CN as in rice grows: S and the rice grows: S ,> and
the additive disjunction @ can be used for is: (N\S)/(N&(CN/CN)) as in Bond is 007: S and
Bond is teetotal: S .

The quantifiers of Figure 4 have application to features. For example, singular and
plural number in sheep: A nCNn for the sheep grazes:S and the sheep graze:S. And
for a past, present or future tense finite sentence complement: said:(N\S)/\/ tS f(¢) in
John said Mary walked: S, John said Mary walks: S and John said Mary will walk: S'.

With respect to the normal modalities of Figure 5, the universal has application to
intensionality. For example, for a propositional attitude verb believes: O((N\S)/0OS) with
a modality outermost since the word has a sense, and its sentential complement is an
intensional domain, but its subject is not.

The bracket modalities of Figure 6 have application to syntactical domains such as

?Note the advantage of this over simply listing intranstive and transitive lexical entries: empirically
this latter does not capture the generalisation that in both cases the verb eats combines with a subject to
the left, and computationally every lexical ambiguity doubles the lexical insertion search space. Appeal to
lexical ambiguity is always available and never interesting, except where there is true ambiguity.

3Note the advantage of this approach over assuming an empty determiner: computationally it is not
forbidden that there be any number of empty operators in any positions.
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Figure 4: Quantifiers, where T indicates that there is no a in the conclusion

prosodic phrases and extraction islands. For example, walks: ()N\S for the subject condi-
tion, and before: []~!(VP\VP)/VP for the adverbial island constraint.

Finally, there are non-linear connectives. The exponentials of Figure 7 have appli-
cation to sharing. Using the universal exponential, !, for which contraction induces
island brackets, we can assign a relative pronoun type that:(CN\CN)/(S/!N) allowing
parasitic extraction such as paper that John filed without reading: CN, where parasitic
gaps can appear only in (weak) islands, but can be iterated in subislands, for example,
man who the fact that the friends of admire without praising surprises.

Using the existential exponential, 7, we can assign a coordinator type and: (?N\N)/N
allowing iterated coordination as in John, Bill, Mary and Suzy: N, or and: (?(S/N)\(S/N))/
(S/N) for John likes, Mary dislikes, and Bill hates, London (iterated right node raising),
and so on.

The limited contraction for anaphora, |, of Figure 8 also has application to sharing; it
can be used for anaphora in an assignment like it: (S TN)| (S |N) for, e.g., the company; said
it; flourished: S, and it can be used for such that relativisation in an assignment such that:
(CN\CN)/(S|N) for, say, man such that; he; thinks Mary loves him;: CN.

4Morrill (2011b), Chapter 5. In the case that island violations are grammatical, as they are under
certain conditions, we assume that the relative pronoun type is not (CN\CN)/(S/!N) but (CN\CN)/(S/ON)
where QO is an association and commutation structural modality (Morrill, 1994), Chapter 7. This explains
how island violation is possible combinatorially but we leave unanswered the question of how the choice of
the relative pronoun type is conditioned by processing factors.



I{A:x) = By o/l = A: ¢
oL — 0
T(OA: 2) = B:y{"z/x) O/ml = 0A: ¢

13.

O/ml{A: x) = O/4B: = A¢

oL ———OR
OT(OA: 7) = O/ eB: {¥z/x) I'= OA:"¢

Figure 5: Normal modalities, where O/mI" signifies a structure all the types of which have
main connective [J or W

15. _<_—)x> =BV oy []:>—_1¢ IR
A([17'A:x]) = By I=[]"'A:¢
AN[A:x]) = B:y = A:¢

OR

L —
AOA:x) = Biy OL = 0ace
Figure 6: Bracket modalites

3. Implementation

A computational lexicon and parser integrates the grammatical features of the previous
section, and of the remaining connectives, which defines a fragment including:

e the PTQ examples of Dowty et al. (1981), Chapter 7;
e the discontinuity examples of Morrill et al. (2011);
e relativisation, including islands and parasitic gaps;

e constituent coordination, non-constituent coordination, coordination of 'unlike’ types,
ATBE, and a unitary lexical type analyses of simplex and complex gapping.

The implementation is CatLog2, a categorial parser/theorem-prover comprising 6000 lines
of Prolog using backward chaining proof-search in the tree-based hypersequent calculus
(Morrill, 2011a), and the focusing of Andreoli (Andreoli, 1992) rather than normalisation
as in CatLog (Morrill, 2012). In addition to focusing, the implementation exploits the
count-invariance of van Benthem (1991) and Valentin et al. (2013). In this paper we
present the second item in the list above.

4. Displacement examples

In this section we analyse the displacement examples of the article Morrill et al. (2011)
presenting the displacement calculus.® The first example, however, is modified in view of
Morrill and Valentin (2014b). It is a discontinuous idiom (we include the indexation of
CatLog, which contains the numeration of the source, within the example displays):

(1) (tdc(43)) [mary]+gave+the+man-+the+cold+shoulder : S f

5Note how in the input to CatLog brackets mark islands: single brackets for weak islands such as
subjects and double brackets for strong islands such as relative clauses and coordinate structures (Morrill,
2011b), Chapter 5.
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Figure 8: Limited contraction for anaphora

Lexical lookup yields:

(2) [mNt(s(f)) : m],O((()IAgNt(s()\S f)/(FaNad®W|the, cold, shoulder])) :

"AAAB(Past (("shun A) B)), m¥n(Nt(n)/CNn) : t,OCNs(m) : man,
mW(the, cold, shoulder] : 0 = S f

There is the derivation:

oL

= CNs(m) Nt(s(m)) | = Nt(s(m))
/L
Nt(s(m))/CNs(m) [,oCNs(m) = Nit(s(m))
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[ 15 3R
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= Wlthe, cold, shoulder] N = | OFgNi(s(g) > Sf
DR \
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[WNi(s(f)]| OFgNi(s@N\Sf | = Sf

, mYn(Nt(n)/CNn), OCNs(m), mW(the, cold, shoulder] = S f

/L
[th(S(f))],‘ ((FgN1(s(@)\S /)/(FaNa@W(the, cold, shoulder])

oL
[th(x(f))],’ O((()AgNt(s(g)\S 1)/ (FaNaP®W/the, cold, shoulder])) ‘, mYn(Nt(n)/CNn), CNs(m), mW(the, cold, shoulder] = S f

This delivers semantics:

(3) (Past (("shun (¢ “man)) m))
Similarly:



(4) (tdc(4343)) [mary]+gave+john+the+cold+shoulder : S f

Lexical lookup yields:

(5) [mNt(s(f)) : m],O(()IgNt(s(g)\S f)/(FaNadW|the, cold, shoulder))) :
"AAAB(Past (("shun A) B)), mNt(s(m)) : j,mW][the, cold, shoulder] : 0 = S f

There is the derivation:

= Ni(s(f)

uL ar

mNt(s(m)) | = Nt(s(m)) W(the, cold, shoulder] | = WT(the, cold, shoulder] mNi(s(f)) = | JgN1(s(g))
IR [ 13 OR
mNt(s(m)) = | daNa mW(the, cold, shoulder] | = W/the, cold, shoulder] [(mN1(s(f)] = | (OIgNt(s(g)) = Sf
\L

DR
BN(s(m)), mW[the, cold, shoulder] = lBaNaOW[the,zrold,shaulder]‘ [mNt(s(f)],| OTgNt(s@I\Sf | = Sf

[IN?(S(f))],’ ((OJgNt(s(g)\S f)/(FaNa@W(the, cold, shoulder])

uL

/L

, mNt(s(m)), mW(the, cold, shoulder] = Sf

oL

[th(.v(f))],’ o(((YAgN1(s(@)\S )/ (BaNa@W|the, cold, shoulder))) |, mNt(s(m)), mW(the, cold, shoulder] = S f

This delivers semantics:
(6) (Past (("shun j) m))
The next example has medial quantification:
(7) (tdc(47)) [john]+gave+every+book+to+mary : S f
Lexical lookup yields:

(8) [mNt(s(m)) : jl,O(()TaNa\S £)/(AbNbePPto)) : “AAAB(Past (" give mA) mA) B)),
mYg(Y £((S fINt(s(2)LS f)/CNs(g)) : ACADVE[(C E) — (D E)],0CNs(n) : book,
B((PPto/JaNa)Vn((ONn\S i)/(ONn\Sb))) : AFF,mNt(s(f)) :m = Sf

There is the derivation:
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g = CNs(n) [mNt(s(m))], 0((()aNa\S f)/(IbNbePPto)),| (S fTNt(s(n)))LS f |, m((PPto/AaNa)Vn(((YNn\Si)/(()Nn\Sb))),mNt(s(f)) = Sf
P — ) YL
E = CNs(n) [mN#(s(m))], 0(({)TaNa\S £)/(AbNbePP10)),| Y £((S fINt(s(m)))LS f) |, m((PPto/IaNa)Vn((()Nn\Si)/((YNn\Sb))),mNt(s(f)) = Sf
/L
[mN1(s(m))], DQCM&Z:/M\v\ﬁmw\,\vcm{vgvv,7 V(S fINt(s(n)))LS f)/CNs(n) |, oCNs(n), m((PPto/IaNa)Vn((()Nn\Si)/(()Nn\S b)), mNt(s(f)) = Sf
YL
HIZR,%:E,_uQOm_nZn/.wD\QES:N%E;7 Ve(Vf((S fTNt(s(g))LS f)/CNs(g)) ;,DQZ,A‘_Ylﬁwse\m_hZSj(:QCZ;/,wN.V\AOZ\_/.wvvvv,INSQCJV = Sf
[ 19

—IZ“@QS:.DQOMQZN}M\(Qwa.vEc;7 mYg(Vf((S fTN1(s(g))LS f)/CNs(g)) ;‘DQ&Q&, u((PPto/J3aNa)ym¥n(((Y)Nn\S i)/((ONn\Sb))),mNt(s(f)) = Sf

L

This delivers semantics:

(9) YC[("book C) — (Past ((("give m) C) j))]

The following example has subordinate clause existential quantification, exhibiting de

re/de dicto ambiguity:

Sf

(10) (tdc(50)) [mary]+thinks+[someone]+left

Lexical lookup yields:



(11) [mNt(s(f)) : m],o((()AgNt(s()\S f)/(CPtharias f)) : “AAAB(Pres (("think A) B)),
[OVF((S fTmYgNH(g)!S ) : “"ACADI("person D) A (C D)1, 0(()IgNt(s(g)\S f) :
"AE(Pres ("leave E)) = Sf

There is the de re derivation:

(WYgNi(R)] = OR = sf L = Ni(s(h)

VL

uL

Jr

mL
[wvgNrL[ 03NS S | = Sf = Ni(s()
oL D ———————— Y
(wveNi(o)l| BN\ N | = Sf wNI(s(f) =
OR R
(WYgNi(@)l, DOTLNIsNS /) = OS f (NG = <> =5/
UR L
(YN, OOTNHS@NS ) = WV OTgNis@NS f | = 5 \
L
(WNHL| (OFgNH@NS /(CPharas f) | (mVeNH) BOINIENSS) = Sf /
oL
(RN SUOINI@I\S )/ (CPHharms 1) | (VNI BON @IS /) = S
R -
(MNAC], BOTGNIs@INS /H/(CPihat s ), 111, 50 FgNI@NS /) = s_/T-vg/v«g)T = sf

IL

[mN1(s())]. B IgN1(s()\S /)/(CPthariaS f)), | (S fTmYgNi@)LS f [I,0(OFgNHs@ONS /) = Sf

[mN2(s(f)], BUOTgN1(s(e)\S f)/(CPtharin$ £)), | V(S fTmVgNH(@)¥S f) [l O(OAgN1(s(eI\S f) = Sf

[mN(s(f)], BUOAgNU(s()\S f)/(CPtharin$ 1), BYf(S fTmYgNu@NS ) .o()FgNi(s@NS /) = Sf

This delivers semantics:

VL

oL

(12) 3AB[( person B) A (Pres (("think “(Pres ("leave B))) m))]

And the de dicto derivation:



NisA) | = Ni(s(A))
mVgNi(g) = | IgN(s(g))
OR
(WYgNi)] = | OFeNi(s(e) = sy
\L
(wYeNi)L| OFeNisNS f | = Sf
oL
(wYgNio)L,| BTGNS P | = Sf
1R

VL

uL

Jr

[11.0OTgNHs@NS /) = S fTmVgNi(g) > sf
L
[],n«)ag/vr(s(g»\Sf) = sf : = Nis())
YL _— ulL
11,n<<>3g1vr(s<g>)\sf> > Sf = Nt(s(f))-
L _ 1R
[LD((BgNr(S(g))\Sf) = Sf ; BNIs(f) =
OR R
[TV £((S fTmYgNi@)LS 1 BOTgNIs@NS f) = TS f WV = <> = sf
LR \L

[TV £((S /TmVgN @)L )1, B(OIeNIS@NS ) = [mNCUDL] OFeNisoNS £ | = S 7

[INI(S(f))J,’ (OFgNi(s()\S )/(CPtharLins f) ‘w[DV.f((S./TlVgNI(g))le)J,E\((BgNI(S(g))\Sf) = Sf

/L

oL

[INf(J(f))],’ B((OIgN1(s(\S f)/(CPthatins f)) ‘ [TV f((S fTmYgNH(g)LS N, O(OIgN1(s@NS ) = Sf

This delivers semantics:
(13) (Pres (("think “3AD[(" person D) A (Pres (" leave D))]) m))

The next example exhibits classical quantifier scope ambiguity:
(14) (tdc(53)) [everyone]+loves+someone : S f

There is the subject wide scope reading (cf. everyone loves their (respective) mother) and
the object wide scope reading (cf. everyone loves (one and) the (same) queen). Lexical
lookup yields:

(15) [OYf((S fTVgNH(@)LS f) : "AAVB[("person B) — (A B)]],0((()JgNt(s(g)\S f)/IaNa) :
“ACAD(Pres (("love C) D)), av¥ f((S f1mVgNt(g))S f) : "AEAF[( person F) A (E F)] =
Sf

There is the subject wide scope derivation as follows in which the subject quantifier is
processed closest to the root:



) | = Ni(s(A)

i

YL
YL AR
= NiA) VgNig) = [ TgNi(s(e)
ul OR

S NI [MeNi@)l = | OFeNi(s(e) > sf
EI \L
mVeNi(e) = VNl OIgNis@NS £ | = 57
[VgNi(L| (OFgNi(s@\S f)/FaNa | mVgNi(g) = Sf

VNl | BOANHs@)N\S )/ 3aNa) | migNt(e) = S

/L

oL

TR f—
[YgN1(g)].O((()IgNt(s(e)\S f)/FaNa), 1 = S f1mVgNi(g) = Sf

[VgNi(g)], 0((OFgNi(s(e)\S f)/FaNa), = Sf
[YgN1(g)], O((OFgN1(s(e)\S f)/FaNa), = Sf
[YeN1(@)], 0(((FgN1(s(N\S f)/FaNa), = Sf
R -
[11,0((O3gNH(s(§)\S f)/FaNa), ¥ (S f1mVgN1(g)IS ) = S fTVgN1(g) ' = Sf
[, B(((FgN1(s(@)\S f)/3aNa), OV f((S fTmVgNi(g)IS ) = Sf
[], B((FgN(s(@)\S f)/FaNa), OV f((S [TYgNH(@)IS /) = Sf
], a((OAgN1(s()\S f)/FaNa), oV f((S fTmVgN1(g)IS /) = Sf

This delivers semantics:

L

VL

oL

IL

VL

oL

(16) VBI( person B) — AE[("person E) A (Pres (("love E) B))]]

And there is the object wide scope derivation as follows in which the object quantifier is
processed closest to the root:

= Ni(s(A)

VL
= Ni(4) = Ni(s(A)

VL IR
= NiA) VgNi(g) =

uL

OR

S N [MeNi) = [ 03gNis(e) = Sf
ar \L

mVgNi(g) = [VeNi@)L| OFeNis\Sf | = Sf

/L
VN, (OFeNi(s(@NS f)/TaNa | mvgNig) = Sf
oL
[VeNi(e)L| BOTgNH(s(@)\S /)/aNa) | YgNi(e) = Sf
1® -
[11, 0O AN (@IS f)/FaNa), mYgNK(g) = S fIVgNi(g) = Sf

IL

lJ, O((OFgN1(s())\S f)/FaNa), mVgNi(g) = Sf
[],D((()ﬂgNt(S(g))\Sf')/ﬂuNa), mvVgNi(g) = Sf
[],D((()BgNt(S(g))\Sf)/3aNa), mYgNi(g) = Sf
R -
[V F((S fTVgNHg)IS )] O((OIgNH(s(\S )/FaNa), 1 = SleVgNt(g)T = Sf
[@Vf((S fTYgNi(@)*S 1], D(((BgNl(:(g))\S_/)/HaNa), = Sf
[DVf((SfTVgNt(g))le)LD(((ﬂgNt(A'(g))\Sf)/3uNa)» = Sf
[OVF((S fTYgNH(g)'S f). D(((>3gNt(S(g))\Sf)/3aNa). = Sf

VL

oL

L

VL

oL



This delivers the semantics:

(17) 3AB[( person B) AYE[("person E) — (Pres (("love B) E))]]
The next example is of medial relativisation:

(18) (tdc(54)) dog+[[that+[mary]+saw-+today]] : CNs(n)

But it is not analysed as in Morrill et al. (2011) but as in Morrill (2011b), Chapter 5.
Note the double brackets for the strong island relative clause. The lexical lookup yields:

(19) oCNs(n) : dog, [[mYa([1" 17" (CNn\CNn)/m(()Nt(n)"'mNtm)\S 1)) :
AAABAC[(B C) A (A O)], [mNt(s(f)) : m],0(({)JaNa\S f)/(JaNadCPthat)) :
"ADAE(Past (D — F.("seee F); G.("seet G)) E)),O¥Va¥ f((ONa\S H\ONa\S f)) :
"AHAI( today (H I))]] = CNs(n)

There is the derivation in Figure 9. This delivers semantics:
(20) AC[("dog C) A ("today (Past (("seee C) m)))]
The next example is of VP ellipsis:

(21) (tdc(58a)) [john]+slept+before+[mary]+did : S f

(22) [mN1(s(m)) : jl,O(OIGNH(SN\S f) : “AA(Past (" sleep A)), m(¥a¥ f(ONa\S FINONa\S 1))/S [) :
ABACAD((before B) (C D)), [mN(s(f)) : m], mVa¥g¥bYh((O)Na\S g)T((YNb\S 1))/ (Ac(YNc\S )\
(ONa\S(OND\Sh))) : AEAF((E F) F) = Sf

There is the derivation in Figure 10. This delivers the semantics:
(23) ((before (Past (" sleep m))) (Past ("sleep j)))
In tde(64) there is medial pied-piping:

(24) (tdc(64)) mountain+[[the+painting+of+which+by-+cezanne+[john]+sold+
for+tenmilliondollars]] : CNs(n)

Lexical lookup yields:

(25) OCNs(n) : mountain, [[mYn(Nt(n)/CNn) : (, O(CNs(n)/PPof) : “AA(("of A) ~painting),
O((Yn(CNn\CNn)/mAbNb)&(PPof /daNa)) : “("of, ABB), m¥Yn¥m((Nt(n)TNt(m))!
O~'0"(CNm\CNm)/m(((YNt(m)"!'mMNt(n)\S ) : ACADAEAF[(E F) A (D (C F))],
O(Yr(CNn\CNn)/daNa) : "AGAH(("by G) H), mNt(s(m)) : c, [mNt(s(m)) : j],
o((()JdaNa\S f)/(AbNbePPfor)) : ~AIAJ(Past ((("sell mpl) m1) J)),
m(PPfor/daNa) : AKK,ONt(s(n)) : tenmilliondollars]] = CNs(n)

There is the derivation:



Nt(s(n)) | = Nt(s(n))

ul
mN1(s(n)) | = Nit(s(n)) Ni(s(f)) = Nt(s(f))
7 ElS
WNiGs(n) | = Ni(s(n) NiG(f) = E
El OR
wNi(s(); = [ FaNa | INs()) = [ OTaNa]
®R
wNi(s(); = [ JaNaoCPihar | VL] 0Favars £ | = s7
/L .
BNi(s): N (O3aNa\S )/ GaNaoCPihar) | = £ Nis(f) | = NiGs(r)
oL —_—unL
mN1(s(n)); —ZRK\E“— DQOMQZQ/M\Q}MQZA@QM%SQV; = Sf mNi(s(f) | = Nu(s(f))
oL OR
BNK(s(D); ONHs(F), DO TaNa\S f)/(FaNa@CPrhan) = S f NS = | ONKs()

\R
wNi(s(n); O((()3aNa\S f)/(3aNa®CPthat)) = (NiH(s()H\S f

BN1(s(n)); _INSQA.);D:Avw&/\n/m.D\Qazamwﬁuzs:y7 52;.:\5/@.D(CZA.R)VGb; = Sf

VL
mNt(s(n)); —IZRQQ.V:,DAACMQZQ/M\V\QQZ:@%SQS.7 <\RCZ~,€_Q.V>M\V/AOZNQQ&/Mbv7 = Sf
VL
mNt(s(n)); HIZNQA\E,DQCM&Z&GD\QQZQQQVQEQ,7 YaV¥ f(((ONa\S /HINONa\S f)) ; = Sf
aL _—
BNH(s(n): [MNHS(P)].B(OFaNa\S )/ (GaNa@CPrhan).| DYl f(ONa\S PAONa\S 1) | = Sf [cvsin | = ensny
'L oL
1WN1(s(n)), [N1(s(F)], B((OTaNa\S £)/(aNa®CPthat)), B¥a¥ f(ONa\S HNONA\S f)) = S f E = CNs(n) E = CNs()
nL \L
ONH(s(n)NImNi(s(n) | [MNH(s(F)], DO TaNa\S £)/(AaNa®CPthar)), DYad F(ONa\S NONAS ) = Sf OCNs(n),| CNs\CNs(n) | = CNs(n)
\R

[WN1(s(f )], 0((OFaNa\S f)/(JaNa®CPthar)), a¥a¥ f(ONa\S HNONa\S f)) = (ONt(s(m)!mNi(s(m))\S f
mR

[mN1(s(f)]. 0((OFaNa\S f)/(FaNa®CPthat)), oV¥a¥ f(WNa\S HINONa\S f)) = m(ONi(s(n)n!mN1(s())\S f)

OCNs(n), _l (7107 (CNs\CN () /m((ON (s N1 (s(D)\S f) ; [mN1(s(f)]. 0((OFaNa\S f)/(FaNa®CPthat)), o¥a¥ f(WNa\S HHNONa\S /)] = CNs(n)

VL

DQZ%:;L a1 (7 (CNn\CN ) /m((ON ()P mNHm)\S £) ;,TZNQQE,DQOngim\V\Qaza«@ﬁws&vyD§<>A©2Emb/ezim\vv: = CNs(n)

uL

DGZ.AS,:? wYn([17! (17! (CNi\CNn) /m((ON )N mN1 S ) ; [mN1(s(f )], 0((OFaNa\S f)/(3aNa®CPthat)), o¥a¥ f(ONa\S FHNONa\S /)] = CNs(n)

f dog which Mary saw today

ion o

1vat

Der

Figure 9



Ni(s(f)) | = Ni(s(f)) ONt(s(m), ONt(s(m)\S f = S f [Nt(s(m)] = | ONt(s(m))
BNi(s(f)) | = Ni(s(f)) ONt(s(m)\S f = ONi(s(m)\S f

Nt(s(m)) = Nt(s(m))

OR

[Nt(s(m)] = | ONi(s(m))

[Nt(s(m)].| ONt(s(m)\Sf | = Sf Ni(s(m)) = Nit(s(m))
OL OR

uL \R

OR

[WN1(s(fD] = | ONi(s(f)) _ZA.ASV:M02;255/%\,7 52;25V/M\ECZRASVVGD; = Sf

IR YL _—_—
(NG = [ 3coNe | INHSGmL ONHSmNS £, VSEONIm)NS PNONIsNS 1) | = 5 Ni(s(m) = Ni(s(m))
L YL _ 3R
N FeoNeSS | = S / N ONmNS £ Ya¥f(ONa\S INONa\S ) | = 5 1 Nitstm) = [ IgNicsto)) |
L R
[N ONE(smNS £ Va¥ FONa\S INONG\S PSS | NHS(N. FONASf = Sf \ [NK(som)] = Eo
[ 19
[N, ONA(smNS .| MGV FUON\S PNONG\S /S ) | ImNI(L FONES | = S 1 INis(m)L,| OFeNiCs@NSf | = S 7 [Vicstm) | = Nitstm)
L alL ml
ONHs(m)), ONK(s(m)\S £, WV F((ONG\S DAONGS N)/S . NI, CONAS f = S f ' Vi(sm)L| 0O IgNis\S 1) | = Sf [ it | = Nicsom)
R L R
ONHGm)\S £, mO/aV FONa\S PAONAS L)/S f), [RNHS(PDL, FONAS f = ozisvva\/ ONH(s0m)), DO FENIS@NS /) = Sf ’ (WN(s(m)] = Eo
R R
1, m(YaY f((ONa\S PAONGS N)/S ), ImNI(s(F)], IONAS f = aziéV,&V:sziiaéﬂ BTGNS f) = oziszi/ (N ONiGsemnS £ | = s 7
R L
1, W(7aY f((ONG\S PAONG\S )/S ), ImNHs(F)] = ézé:eEb:oziia?ﬁ%z%b\ [WN1(s(m)], 82&:@6.esEiéi.22@25@6.9; = 5f '
L
[WN(s(m)], BTGNS S, MYaY F(ONa\S HNONa\S £)/S ), _.za_Qz.i CONHSENS PTONKSmNS NI EONES PNCONKmNS HTONKmNS 1)) ; = sf /
YL
(WN(s(m)], BTGNS S, MYaY F(ONa\S HINONa\S )/S ), izig,i VI(ONHmNS DTN )/ AONAS PNONImNS FIONHmNS 1) ; = sf
VL
[WN1(s(m)], BTGNS 1), MOV FON\S PNON\S £/ 1), _.z;.éi IBYRONHamNS ATONDS )/ EONAS PNCONHsmNS HIONB\S k) ; > Sf
YL
_.zisvv_.Deumza.@/&.v,.Aéé.avz%\.vézi&sa?_.zac.z,i VRVBYR(((ONI (NS UONB\S 1)/ AONS ANONIstmNS T ONB\S 1) ; = sf
YL

[@N(s0m))], DTN 1(s(@\S 1), m(Ya¥ F((ONa\S HNONa\S ))/S [), TZAhbi Ya¥gYbYh((ONa\S )T (OND\S 1)/(Ac(ONc\S FN(ONa\S )T(ONB\S h)) ; = Sf

[ 19

[mN1(s(m))], DTN 1(s(@)\S f), m(YaV f((ONa\S HNONa\S ))/S f), T\Sacai wYaVgVbVh((ONa\S ©)T(ONB\S 1)/ (BcONC\S MN(ONa\S )T(OND\S b)) ; = Sf

Figure 10: Derivation of John slept before Mary di



Ni(s(n)) = Nit(s(n))

R
Ne(sn)) = = PPof
/L
[ Ppof/3aNa | Nus) = prof

&L
‘ (Yn(CNn\CNn)/m3IbNb)&(PPof /daNa) ‘,Nt(s(n)) = PPof

|

oL
Q((¥n(CNn\CNn)/m3AbND)&(PPof | 3aNa)) ‘,Nt(x(n)) = PPof

CNs(n)/PPof |,0(4n(CN\CN)/3bNB)&(PPof [3aNa). Ni(sn)) = CNs(n)

/L
oL
O(CNs(n)/PPof) |,D((¥n(CNn\CNn)/m3bNb)&(PPof [3aNa)), Ni(s(n)) = CNs(n) = CNstn)
[ 14 .
mNi(s(m)) | = Ni(s(m)) O(CNs(n)/PPof), D(Yn(CNn\CNn) /m3bNb)&(PPof [daNa)), Ni(s(n)),| CNs(m)\CNs(n) | = CNs(n)
— 3R .
BNi(s(m) = D(CNs(m)/PPof), B((/(CNm\CN) [WABND)(PPof [3aN @), Ni(s(m), | Yn(CNm\CNn) | = CNs(a)
/L
O(CNs(n)/PPof), 0((Yn(CNn\CNn)/mIbNb)&(PPof /3aNa)), Nt(s(n)),| Yn(CNn\CNn)/JaNa |,mNt(s(m)) = CNs(n)
oL -
O(CNs(n)/PPof ), a((Yn(CNn\CNn) /m3bNb)&(PPof /3aNa)), Ni(s(n)),| O(Yn(CNn\CNn)/JaNa) | mN1(s(m)) = CNs(n) Nis(y | = Nisn)
/L
Ni(s(n))/CNs(n) |, a(CNs(n)/PPof), a((¥n(CNn\CNn)/m3IbNb)&(PPof /JaNa)), Ni(s(n)), a(¥n(CNn\CNn)/JaNa), mNt(s(m)) = Ni(s(n))
VL
Vn(Nt(n)/CNn) |,0(CNs(n)/PPof), 0((¥n(CNn\CNn)/m3bNb)&(PPof [daNa)), Nt(s(n)), a(¥Yn(CNn\CNn)/JaNa), mN1(s(m)) = Ni(s(n))
uL
mYn(N1(n)/CNn) |,0(CNs(n)/PPof),0((Yn(CNn\CNn)/m3AbNb)&(PPof /daNa)), Nt(s(n)), a(¥n(CNn\CNn)/3aNa), mN1(s(m)) = Ni(s(n))

wVn(Nt(n)/CNn), 0(CNs(n)/ PPof ), o((Yn(CNn\CNn)/m3bNb)&(PPof /3aNa)), 1,0(Yn(CNn\CNn)/JaNa), mNt(s(m)) = Nit(s(n))TNt(s(n))
Ni(s(n)) | = Ni(s(n))
oL -
Ni(s(n)) | = Ni(s(n)) ONt(s(n)) | = Nit(s(n)) = NiGstm)
uL
(s(n)) | = Ni(s(n))

ar al
NG = ~ prir ~ Nitson
P i
mNi(s(n) || = Ni(s(n)) ’DNZ(S('I)) - PPfor
—_— R
aNi(s(n); =

mNt(s(m)) =
ul OR
w(PPfor/3aNa) | ON(s(n)) = PPfor [WNi(s(m)] = = Sf
R \L
WNi(s(n)); W(PPfor/daNa),ONi(s(n)) =

[mNt(s(m))],| (FaNa\Sf | = Sf
/L
mNt(s(n)); [lNr(.v(m))J,’ (()daNa\S f)/(IbNbePPfor) |, m(PPfor/daNa),oNt(s(n)) = Sf

3R

oL
BNH(s(); (WNH(s(m) ]| DO TaNa\S 1)/ CbNbePPfor)) | m(PPfor/aNa). ONi(s(m) = S f

'L
'mNt(s(n)), [mNt(s(m))],0((()IFaNa\S f)/(AbNbePPfor)), m(PPfor/daNa),ONt(s(n)) = Sf
ONt(s(n)N!mN1(s(n)) | [mN#(s(m))], O((()TaNa\S f)/(AbNbePPfor)), m(PPfor/IaNa),ONt(s(n)) = S f

nL

\R
[WNi(s(m))]. D((OFaNa\S f)/(IbNbePPfor)), W(PPfor/3aNa), ONI(s(m) = (ON(s(n)rImNI(s())\S f

(N K(s(m)], B((OFaNa\S 1)/ (AbNbePPfor)), (PPfor/JaNa), ONH(s(m) = BONH(s(O)NIMNISONS /)



E = CNs(n)
oL

E = CNs(n) E = e
\L

= CNs(n)

OCNs(n),| CNs(n)\CNs(n)
0o

OCNs(n) | 117! (CNs\CNsw) || = CNs(n)
u'L

oCNs), [ 1171117 (CNs(m)\CNs(n)) []] = CNs(n)
/L

L

BCNs(), _l 7' 0~ (CNs\CNs(m)) /m((ON1(s(m)r!mN1(s())\S £) |, [MNH(s(m))], O(((YFaNa\S f)/(3bNbePPfor)), m(PPfor/IaNa), aNt(s(n)]] = CNs(n)

@

OCNs(n), [[m¥Yn(Nt(n)/ CNn), 0(CNs(n)/ PPof ), o((Yn(CNn\CNn) /m3bNb)&(PPof [ daNa)), 7 (N1(s(n)TN#(s(n)) U (CNs(m)\CNs(n))/m(((YNt(s(n))n!mNt(s(m)\S f)) ;. R, RNt (AN PO DICONDRPor MPRor e BNl = e
VL

oot

1L (CNm\CNm)/(ON )P ImNEGENS 1) ; O(Yn(CNn\CNn)/3aNa), mNt(s(m)), [mNt(s(m))], 0((()JaNa\S f)/(IbNbePPfor)), m(PPfor/3aNa), oNt(s(n))]] = CNs(n)
YL

OCNs(n), [[WVn(N1(n)/ CNn), D(CNs(n)/ PPof), Eziqziqze\-#23&%%&%;7 Im((NH(sm) TN m) O [
Vit m((N )TN Hm) M~ 17 (CNm\CNm) /m((ON N mNH)\S £) ; O(/n(CNn\CNn)/3aNa), mNt(s(m)), [MNt(s(m))],0(((FaNa\S f)/(IbNbePPfor)), m(PPfor/3aNa), oNi(s(m)]] = CNs(n)
ul

OCNs(n), [[mYn(N1(n)/CNn), (CNs(n)/ PPof), 0((Yn(CNn\CNn)/m3bNb)&(PPof [AaNa)),
OCNs(n), [[WYn(Nt(n)/ CNn), O(CNs(n)/ PPof), n_eiQ,s/nzs\-%EE%%E%@.7 =YnYm((Ni(n) TNt m) O™ 07! (CNm\CNm) /m((ON () mN1m)\S £))) ; PR, BN, (R, SRS G, S, Sl = e




This delivers semantics:
(26) AD[("mountain D) A(Past ((("sell ~tenmilliondollars) (¢ (("by ¢) (("of D) ~painting)))) j))]

In appositive relativisation a relative clause, marked off by a prosodic phrase, modifies
a full noun phrase:

(27) (tdc(67)) [john+[[who+jogs]]]+sneezed : S f
The lexical lookup yields:

(28) [mN1(s(m)) : j, [mYAYn([1~' (17 (Ne(m)\((S KN t(n))LS h)) /m((ON1 ()N mN1(m)\S ) :
AAABAC[(A B)A(C B)], 0(()AgN1(s(g)\S f) : “AD(Pres ("jog D)1, O((YAgNt(s(g)\S f) :
"AE(Past (“sneeze E)) = Sf

There is the derivation:

Nt(s(m)) = Nt(s(m))

Ni(s(m)) = Ni(s(m)) Ni(s(m)) = | JgNt(s(g))
- R OR
Ni(stm)) = | FgNics(en INKsm)] = | OTgNi(s(g) = sf
OR \L
INKson)] = | OFeNi(s(e) > sf IN(se)L] OFeNis@NSf | = Sf
\L

[Nt(sGm)],| OFgNt(s@N\Sf | = Sf [Nt(sGm)],| a(OIgNH(s(@NS f) | = Sf

I

oL

oL —_— R
ViG5| BOTNIS@NS N | = 51 = Ni(s(m) (1, 0O TeNHs@NS /) = SfTNt(x(m»T = Sf
L _— nuL L
ONi(s(m)), OOTeNIS@NS ) = Sf ! = Ni(s(m) [Lu«)ag/vr(s(g»\sf) = Sf :
nL L
[ONtsomnmNi(sm) | BOTNs@N\S ) = S [-Nt<s<m)>,] NGNS FINHSm))S ) ‘LD((BgNr(J(g))\Sf) =/ \
R L
BOTNIGENS P = (ONKem)TINHsGmINS f \ (WNt(sm)), [[ (7 VHGOmNS FINHsGmES £) \]J,n(oagzvr(s(g))\sn = sf ! 1
mR 'L
BOTNIGENS ) = BONUem)MmNHsmINS /) 1-1v1<s<m)>,u] 07 117 Vs m)NS FINKsm))S £) \Ju,n(<>agNz<s<g>>\s_f> > sf !
L
[WN1(sm)), n] 07 17 (VA CsGmI\S £TNHSOmILS £)/mON )M samINS f) \ BTN (NS NI BOTNIs@NS ) = Sf /
YL
(mNCsm), 1] V(1™ 07N VIGONCS FINK)YS £0)/mUON R mN NS ) \ SOAGNH@NS HITLBOINIS@NS f) = Sf
YL
(N r(s(m), u] VYA (7 (VO (S BINE) LS 1)/ ON KON mNI NS £) \ BTGNS HITL, BOINI@NS ) = Sf
mlL

[th(s(l71))<,[[’ /R[]~ (17 (NE)\(S BTN Hm))LS 1)) /m((ON ()N mNHm)\S f)) ‘,D(()ﬂgNt(S(g))\Sf)]ﬂ,D(<>3gNt(S(g))\Sf) = Sf

This delivers semantics:
(29) [(Pres ("jog J)) A (Past (" sneeze j))]

There follow four placements of a parenthetical adverbial within a sentence all derived
from the same types and all assigning the same semantics. First:

(30) (tdc(70a)) fortunately+[john]+has+perseverance : S f

(31) aVf(CS fiSf) : fortunately, [mNt(s(m)) : j],O(()IgNt(s(g)\S f)/JaNa) :
"AAAB(Pres (("have A) B)),0(Nt(s(n))&CNs(n)) : “((gen ~perseverance), ~perseverance)
= Sf



= Ni(s(m)

m) | = Ni(s(m))
&L El

Nt(s(n))&CNs(n) | = Nt(s(n)) mNt(s(m)) = | dgNt(s(g))

oL OR

O(N1(s(n))&CNs(n)) | = Nt(s(n)) [mNt(s(m))] = | (JgNt(s(g)) = Sf

ar \L

O(Nt(s(n))&CNs(n)) = [mNt(s(m))],| OFgNt(s@N\Sf | = Sf
[mN#(s(m))],| ((VAgNt(s(¢)\S f)/FaNa |, O(Nt(s(m))&CNs(n)) = S f

[mNH(sm)L. | BOTGNHs(@)\S f)/FaNa) | BNHsmI&CNs) = Sf

uL

) | = Ni(s(n)

/L

oL

R -
1, [mNt(s(m))], O((()IgNt(s(g)\S f)/FaNa), O(Nt(s(n))&CNs(n)) = “Sf = Sf

L
, [mN#(s(m))], O((()IgN1(s(g)\S f)/JaNa), O(Nt(s(n))&CNs(n)) = S f

VFCS LS f) | [mNe(s(m))], 0((()FgN1(s(e)\S f)/IaNa), DNH(s(m))&CNs(n)) = S f
avfCSfisf) |

VL

oL

[mN1(s(m))], O((YFgNt(s(9\S f)/FaNa), ONH(s(n)&CNs(n)) = S f

(32) (fortunately (Pres (("have (gen ~perseverance)) j)))

Second:

(33) (tdc(70b)) [john]+fortunately+has+perseverance : S f

(34) [mNt(s(m)) : j1,a¥f(S fLS f) : fortunately, o(({)IAgNt(s(g))\S f)/JaNa) :
"AAAB(Pres (("have A) B)),O0(Nt(s(n))&CNs(n)) : “((gen ~perseverance), ~perseverance)
= Sf

= Ni(s(m)

s(m)) | = Nt(s(m))
&L El

Nit(s(n))&CNs(n) | = Nt(s(n)) mNt(s(m)) = | dgNt(s(g))

oL OR

O(N1(s(n))&CNs(n)) | = Nt(s(n)) [mNt(s(m))] = | (JgNt(s(g)) = Sf
\L

ar

O(Nt(s(n))&CNs(n)) = [mNt(s(m))],| OFgNt(s@N\Sf | = Sf
[mN#(s(m))],| ((VAgNt(s(¢)\S f)/FaNa |, O(Nt(s(m))&CNs(n)) = S f

[th(S(m))],’ O((OFgN1(s(@)\S f)/FaNa) ‘,D(Nt(-Y(n))&CNS(n)) = Sf

uL

) | = Ni(s(n)

/L

oL

R -
[mNt(s(m))], 1, 0((()IgNt(s(g)\S f)/FaNa), O(Nt(s(n))&CNs(n)) = “Sf = Sf

[th(s(m))],,D((()EgNt(s(g))\Sf)/ﬂaNa),D(Nt(s(n))&CNs(n)) = Sf
[(mN(s(m)],| YFCS fLS 1) | B((OIgNi(s(@)\S f)/FaNa), BN1(s(m)&CNs(n) = S f
[mN1(s(m))],| OV fCS f15 f) | O((OFgNH(s(e)\S f)/FaNa), DN1(s(m)&CNs(n)) = S f

L

VL

oL

(35) (" fortunately (Pres (("have (gen ~perseverance)) j)))

Third:

(36) (tdc(70c)) [john]+has+fortunately+perseverance : S f



(37) [mNt(s(m)) : j1,0(()IAgNt(s(g)\S f)/JaNa) : “AAAB(Pres ((“have A) B)),a¥f(’S fLS f) :
fortunately, O(Nt(s(n))& CNs(n)) : “((gen ~perseverance), “perseverance) = S f

)
= Ni(s(n)) = Nt(s(m))

&L 3r

Nit(s(n))&CNs(n) | = Nt(s(n)) BNi(s(m)) = | gNt(s(g))

oL

OR
O(N#(s()&CNs(n)) | = Ni(s(n)) [mNi(s(m)] = | (OFgNi(s(g)) = Sf
\L

uL

ar

O(Nt(s(n))&CNs(n)) = [mNt(s(m))],| OFgNt(s@N\Sf | = Sf
[mN#(s(m))],| ((AgNt(s(g)\S f)/FaNa |, O(Nt(s(m))&CNs(n)) = S f

[INI(S(M))J,’ 0(((FgN1(s(e)\S f)/FaNa) ‘,D(Nl(-v(n))&CNS(n)) = Sf

/L

oL

‘R -
[mN1(s(m))], a(((YTgNt(s(@)\S f)/TFaNa), 1,0(Nt(s(n))&CNs(n)) = “Sf = Sf

[th(s(m))],D((()HgNt(s(g))\Sf)/HaNa),, O(Nt(s(n))&CNs(n)) = Sf
[mN1(s(m))], BIOIgN(s(e)\S )/ FaNa),| YFCS 1S ) | BN1(s(m)&CNs(m)) = S f
[mNt(s(m))], BUOTgNU(s(@)\S f)/FaNa),| BY S fLS f) | oNK(s(n)&CNs(n)) = S f

L

VL

oL

(38) (“fortunately (Pres (("have (gen ~perseverance)) j)))

And fourth:
(39) (tdc(70d)) [john]+has+perseverance+fortunately : S f

(40) [mNt(s(m)) : jl,0(()AgNt(s(g)\S f)/JaNa) : “AAAB(Pres ((" have A) B)), O(Nt(s(n))&CNs(n)) :
“((gen ~perseverance), ”perseverance), 0¥ f("S f1S f) : fortunately = S f

= Nt(s(m))
= Ni(s(n) = Ni(s(m)

&L ar

Nt(s(n))&CNs(n) | = Nt(s(n)) mNt(s(m)) = | AgNt(s(g))

oL

OR
O(Nt(s(n))&CNs(n)) | = Nit(s(n)) [mNt(s(m))] = | ()JgN1(s(g)) = Sf
\L

ar

O(Nt(s(n))&CNs(n)) = [mNi(s(m)],| OFgNI(s@QN\Sf | = Sf
[mN(sGm)],| (OFgNt(s(e)\S f)/FaNa |, O(NH(s(m)&CNs(m)) = S f

[th(s(m»],’ O((OAgN1(s()\S f)/FaNa)
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/L

oL

L O(N#(s(n)&CNs(n)) = Sf

" _
[N (sGm))], DOFgNI(s(@)\S f)/FaNa), DNKs()&CNsm), 1 = “Sf = Sf
1

[WNi(s(m))], O((OFgN1(s(\S f)/FaNa), DN 1(s(n)&CNs(n)), = 8f
[mNt(s(m))], BUOTgN1(s(@)\S f)/FaNa), DN1(s)&CNsm),| VSIS | = Sf
[mNt(s(m))]. D(OTgN1(s(e)\S f)/IaNa), DN H(s(m)&CNs(m),| oVFCS IS f) | = Sf

L

VL

oL

(41) (fortunately (Pres (("have (gen ~perseverance)) j)))

The next example is gapping:



(42) (tdc(73)) [[[john]+studies+logic+and+[charles]+phonetics]] : S f

(Note the double brackets for the coordinate structure strong island.) The treatment of
the example, however, is modified according to Morrill and Valentin (2014b) in view of
the observations of Kubota and Levine (2012). Lexical lookup yields:

(43) [[[mNt(s(m)) : j1,O(((YFgN1(s(g)\S f)/FaNa) : “AAAB(Pres (("study A) B)),
O(Nt(s(n))&CNs(n)) : “((gen ~logic), “logic), mYwYa¥b¥ f(m((S fT(((ONa\S f)o—Ww)/
NO) TWwNI IS FTONGS o-Ww)/Nb)) T Ww)) /" m((S fI((ONa\S fo-Ww)/
Nb))TWw)) : ACADAE[(D E) A (C E)], [mNt(s(m)) : c],a(Nt(s(n))&CNs(n)) :

“((gen ~phonetics), “phonetics)]] = Sf

There is the derivation:

Nt(s(m)) | = Nt(s(m))

—_—ul

mN1(s(m)) | = Nt(s(m))

e—— OR
= Ni(s(n)) [mNt(s(m))] = = §f
\L

&L WR
= Nis(n) = [mNisn)l [ ONiGsmNS £ ] = s f
oL o—L
/L
(RN (s, | (ONm)S - WID/NHsn) | SVHsm)&CNs) = S f
1R
[WN(s(m)], 1, BNH&CNs(m) = S FICONHsmMNS Po-WID/NKs )
WL
(N, 1, WIL, DOVHOm)&CNs() = S FIUONHsmINS fo-WID/Ne(s(m))
R
[WN(s(m)], 1, 1L, ONHGOO)ECNs() = (S FIONIGmNS No-WI/Ne(semm) T Wil
mR
(WN(s(m)], 1, 1, ONHOD)&CNs(m) = m((S FIONKmNS fo-WID/Ne(sm) T Wil
“R
(WN(s(m)], 1, ONHs(D&CNs(m) = | “m(S FIONHsmmNS Po-WI/Ni(seom) T W[])‘
“R

[WN(s(m))], ONH(s()&CNs(m) = | (S FIONHsm)\S Ho- W /Ne(s(m) T WD)

()

= Ni(s(m))

—_—ul

= Nit(s(m))
—— OR
= Ni(s(n)) [mN1(s(m))] = = Sf
\L

&L WR

Ni(s)&CNs(n) | = Ni(sn) = [WN1(s(m)L,| ONt(semNS f | = Sf

oL oL
O(N1(s(n))&CNs(n)) | = Ni(s(n)) [WN(sGm)], | (ONt(sGm)N\S fe=WII | = Sf

MNH(s(m)L| (NS o= WID/Nt(s(m) | SV &CNstm) = 5 f

/L

1R

[mNi(s(m))], 1, B(N1(sN&CNs(m) = S fIONLs(m)\S fo-WID/Ne(s(n)))
WL

[mNt(s(m))]. 1, WII, BN #(s()&CNs(m) = S fION(sm)\S fo-WID/Nt(s(n)))
- R

[WNZ(s(m)]. 1, 1 ONH(s)&CNs(m) = (S SIAONKSmNS No-WID/Ni(s) T Wil
mR

[WNI(s(m)], 1, 1, ONI(s)&CNs(@) = m((S SIAONKsmNS No-WID/Ni(s) T Wil



Nt(s(m)) = Nt(s(m))

Nitsom) = [ IgNics(g)
OR
Nitsm) = Nis)  [INiGsemp)] = | OFgNi(s(e) [sr] = ss
\L

ar

3r

Ni(stn)) = [3aNa | Ne(smp),| OFeNi(sNS £ | = Sf

/L

[Nt(s(m)],| (OFgN1(s(e)\S f)/FaNa | Nt(s(n)) = Sf

oL
Eiév_.i O(((IgN1(s()\S £)/FaNa) | Ni(s(m)) = Sf

OL
ON#(s(m)), 0((YFgNH(s(@)\S f)/JaNa), NK(s(n)) = Sf

\R
O((()IgN1(s()\S £)/3aNa), Ni(s(m)) = ONi(s(m)\S f

WL

O((OFgNH(s()\S £)/FaNa), Ne(s(m), WII = ONH(s(m)\S f
o—R
a(((IgNH(s()\S £)/IaNa), N(s(n)) = (ONH(sm)\S f)o-W[]
/R _
a(((IgN1(s()\S f)/FaNa) = (ONHsm\S f)o—WI[])/Nt(s(n) . = Sf
WR 1L
&:aEiéi.e?s:V\zigiuaEz;.@ib@z@; = Sf .
L
(S FTAQONH NS Ho-WI/Ni(s)) § WIB(OIgNH(s@)\S f)/FaNa) :} | = Sf
o'
1 071 (S FIONHsmNS fo-WID/Ni(se) T WINEOIgNH(s(\S £)/FaNa) 3} | = Sf
n'L
@ ] 07107 (S FTON NS Ho-WID/Ne(sm) T WINB(OIgNi(s(e\S f)/TaNa) 3} Il = Sf
\L
@ [[TmN1(s(m)], DO TZNI(s(I\S )/ FaNa), ONI(s(m)&CNs(n)), | (S SIONHsem)NS o~ WID/Ne(s(m) T WIDAIT 171 (S FION(sm\S Ne=WID/N1(sep) T WD) T_ = Sf
/L
[N (s(m))], BTN (s(g)\S f)/IaNa), D(NH(s(m)&CNs(m)). | (S FTONHsmNS Fo-WD/Ni(sm)) T WINI™ 7 (S FTAONHsm)\S £o-WID/Ni(se) T WD)/ m((S FTQNHsm)\S £o-WIN/Ni(s) T WD) | [mN1(s0m)], D(s)&CNs)]l = S f
YL

([[WN(s(m)], DO IGN @S )/ FaNa), DNH(s(m)&CNs(). | ¥ (m((S FTAONHsSENS Ho-WI/Nes@mm) T WIDNIT I (S SIAONKS)NS Ho-WID/Nes) T WD)/ m((S FIONKSmNS Ho-WID/Ni(s) T WID) |, [mNe(sm)], DN s)&CNs)]] = S f

VL

[L[mN2(s(m))]. BOINIs@INS f)/FaNa). BNHKS)&CNs ). | VBV F(BS FTONHsam)\S Lro-WID/NE) T WINI™ I (S SHUON KNS No-WI/NB) T WD)/~ (S FICON NS o-WID/NB) T WID) | [mNe(s0m)], oNH(s)&CNsa)]] = S f

VL

[ITmN1(s(m)], DOTgNH(S(@I\S f)/FaNa), DNI(s(m)D&CNs(m)).| Va¥bY F(m(S SIONa\S Ne=WID/NBY) T WINT™ 17 (S SION\S No-WID/NBY) T W)/ m((S FIONaNS £ro-WID/NB) T W) | imNi(sm)], oVi(s)&CNspT] = S f

VL

(1WA Z(s(m)]. DOIGN IS )/ FaNa). DNI(s)&CNs(). | VN a¥b F(m((S FHON\S fro-Ww)/Nb) T Wil 7 171 (S STAONG\S fyo-Ww)/NB) T Wiw))/ (S FONa\S No-Wiw)/NB) T Ww)) | [mNe(sm))]. NI(s)&CNs)]] = S f

uL

[TTmN1(s(m)], DO TgN(s(D\S )/ FaNa), BN1(s(m)&CNs(n)),| MYWNaVBY F(((S SIONa\S o= Wiw)/NB) T W1~ 171 (S SHON\S o= W) /NB)) T W)/ m(S f1((ONa\S o=Ww)/Nb) T Wiw)) | [mN1(s(m)], DWNHs)&ENs@)T] = S f




This delivers semantics:

(44) [(Pres (("study (gen “logic)) j)) A (Pres (("study (gen ~phonetics)) c))]

Example tdc(75) contains comparative subdeletion:

(45) (tdc(75)) [john]+ate+more+donuts+than+[mary]+bought+bagels : S f

Lexical lookup yields:

(46) [mNt(s(m)) : jl,0(()JaNa\S f)/JaNa) : “AAAB(Past (("eat A) B)),
mYAYgY (S fT((S hTNH(p(@))LS h)/ CNp()K(S £/ (CPthanm(((S FTNt(p())LS h)/ CNp(g))))) :
ACADI[|AE(C AFAG[(F E)A(G E)])| > |AH (D AIAJ[(I H)AWJ H)DI], (Nt(p(n))&CNp(n)) :
“((gen ~“donuts), “donuts), m(CPthan/0S f) : AKK, [mNt(s(f)) : m],0(()JaNa\S f)/JaNa) :
"ALAM (Past (("buy L) M)),0(Nt(p(n))&CNp(n)) : “((gen ~“bagels), “bagels) = S f

There is the derivation:

= Ni(s(m)
> Ni(s(m)
wNI(s(m) =
R
Ni(po) = Ni(p()  [mNH(stm)] = <> = 57
\L

ar

Ni(pn) = (WNi(son)L,| OFaNa\S [ | = S f
[mNt(s(m))],| (()FaNa\S f)/JFaNa | Nt(p(n)) = Sf
= CNp(n) [mNt(s(m))].| O((()JaNa\S f)/JaNa) | Nt(p(n)) = Sf

&L 1R

Ni(p(n))&CNp(n) | = CNp(n) [mN1(s(m))], 0((()JaNa\S f)/JaNa),1 = S fTINt(p(n)) = Sf

oL L

ONt(p(n))&CNp(n)) | = CNp(n) [mNi(s(m))], 0(()FaNa\S f)/FaNa),| S [IN(pISf | = Sf

[WNi(s(m)], O(((OFaNa\S f)/JaNa),

ulL

ar

/L

oL

/L

(S FIN(pmLS )/ CNp(n) | ONK(p()&CNp(m)) = S f

R
[WN#(s(m))], O((()FaNa\S f)/JaNa), 1, B(N{(p())&CNpn) = S f1((S fFINH(p(m)LS )/ CNp(n))



[N | = Nics(r)
[wvis(r) | = Nitser)
Ni(s(f) = [ JaNa |

Nip) = Ni(p)  [mNiG()] = [ 0daNa |
El

Ni(p(ny) = [ JaNa | (WNs(OL| OFaNa\s £ | = sF

[WNi(s(f)]| (OFaNa\S f)/FaNa | Ni(p(n)) = S f

uL

Jr

OR

/L

_—_— oL
[cNoin | = cnpen) (WNH(OL| OOTaNa\S H/FaNa) | Nipo) = Sf
&L R
NUp)&CNp() | = CNp(n) (WNK(()], D((OFaNa\S )/ FaNa) 1 = S FINKpm)
oL
DIVKp()&CNp) | = CNp(n) (WK, BOTaNGS f)/FaNa),| (S FINKpeLSf | = Sf

[mNt(s(f)]. B((YFaNa\S f)/TaNa),| (S fINHpN)YS )/ CNp(n) | DN(p(n)&CNp(m) = S f
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[WN1(s(f))]. 0((()FaNa\S f)/FaNa),

B((S STIN1(pm)¥S £)/ CNp(n)) ;,DAZNQQ_:%OZESV = Sf

OR |
[mNt(s(f))], 0(()TaNa\S f)/FaNa), m(((S fTNt(p(n))LS £)/ CNp(n)), o(Nt(p(n))&CNp(n)) = S f E = CPthan

/L
[ CPrhan/55 1 | (mNHS(). B(O3aN\S £)/FaNa). W((S FINHpOOLS £/ CNp), BNHp)&CNp() = CPihan

uL
W(CPthan/0S f) | [mN1(s(/)], B(((OIaNa\S f)/IaNa), m((S FINHp)LS )/ CNp(n)), BN1(p(n))&CNp(n)) = CPthan

R
8(CPthan/0S f), [MNt(s(f))], O((()FaNa\S f)/FaNa), 1, D(N{(p(n)&CNp(n)) = CPthanm(((S fINt(p(n))¥S f)/CNp(n))

‘R

u(CPthan /oS f), [mNt(s(f))], 0((()FaNa\S f)/FaNa), O(Nt(p(n))&CNp(n)) = | “(CPthan"m(((S fTNt(p(n))LS £)/CNp(n))) = Sf

/L

@ S £/°(CPthan™m(((S fTNt(p(n))!S )/ CNp(n))) ;, u(CPthan/aS f), [mNt(s(f)], 0((()JaNa\S f)/JaNa), O(Nt(p(n))&CNp(n)) = Sf

IL

[WN1(s(m))], 0((()FaNa\S f)/FaNa),

(S SUS SINKp)IS )/ CNp())HS f /" (CPthanm(((S fTINI(p()IS £)/CNp(n)))) ;,EZ;EEEQZESV,!QuSaiD.w.\y_IZ;.A.)Fuxom&,\a/m.é\mnz&,DAZEASV%GZE‘_: = Sf

VL

[mN1(s(m))], 0((()FaNa\S f)/FaNa),

V(S SIS SINHpDLS £)/CNpm))KS /™ (CPthanm((S fINI(p))YS )/ CNpm))))) ; O(Nt(p(n))&CNp(n)), M(CPthan/0S f), [MN1(s()], O(((}FaNa\S f)/FaNa), B(N{(p(n)&CNp(n)) = S f

VL

[@N1(s0m))], 0((()FaNa\S f)/JaNa),

VY F((S F1(((S FINHp@NLS )/ CNp(@)DUS £/ (CPthanm((S fINt(p(e))*S £)/ CNp(8)) ; O(N1(p(n))&CNp(n)), m(CPthan /DS f), [MN1(s(f))], 0(()FaNa\S f)/JaNa), O(NH(p(m)&CNp(n)) = S f

VL

[@N1(s(m))], 0((()FaNa\S f)/daNa),

VRV f((S f1(((S KTNH(p(e))¥S h)/ CNp(@))US £/ (CPthanm(((S TNH(p()LS 1)/ CNp(8))) ; O(N1(p(n))&CNp(n)), M(CPthan /DS f), [MN1(s(/)], 0(()FaNa\S f)/JaNa), D(NH(p(n)&CNp(n)) = Sf

ulL

[WN1(s(m))], O((()FaNa\S f)/FaNa),

WYAYY (S fT((SATNH (LS 1)/ CNp(e))Y(S f/"(CPthanTm(((S KTN1(p(g)¥S h)/ CNp(8)))) ; O(N#(p(n))&CNp(n)), M(CPthan /DS f), [MN1(s(f))], 0((()FaNa\S f)/FaNa), O(Nt(p(n))&CNp(n)) = S f

This delivers semantics
(47) [IAC[(" donuts C) A (Past (("eat C) j))]| > |AF[("bagels F) A (Past (("buy F) m))]|]



Finally, there is the medial reflexivisation:
(48) (tdc(86a)) [john]+bought+himself+coffee : S f
The lexical lookup yields:

(49) [mNt(s(m)) : jl,0(()JaNa\S f)/(FaNaeTaNa)) : “AAAB(Past ((("buy mA) mA) B)),
mY f(((ON1(s(m)\S )HINt(s(m))ONt(s(m)\S [)) : ACAD((C D) D), O(Nt(s(n))&CNs(n)) :
"((gen ~coffee), “coffee) = Sf

There is the derivation:

= Ni(s(n))

= Nt(s(n)) &L Nt(s(m)) = Ni(s(m))
oL R
Nt(s(m)) = Nt(s(m)) = Ni(s(n)) Ni(s(m)) =
IR ar R
Ni(s(m)) = ONHs()&CNs(n) = Ni(s(m))] = O = Sf
Ni(s(m)), DN H(s(m)&CNs(n)) = __HaNaoHaNa ™ [Nt(x(m))],-()ﬂaNa\S 7l = sr "
[Nt(s(m))],’ (()daNa\S f)/(JaNaeJaNa) |, Nt(s(m)),O(Nt(s(n))&CNs(n)) = Sf "
L - @ @
[Nt(x(m))],’ 0((()daNa\S f)/(JaNaedaNa)) ‘,Nt(x(m)),D(Nl(s(n))&CNs(n)) = Sf ; = Nit(s(m))
L ——Y
ON(s(m)), O(OTFaNa\S )/ (FaNasTaNa)), Ne(s(m)), ONH(s()&CNsm) = S f ! = Ni(s(m) -
O((O3aNa\$ £)/(GaNasTaNa), Ni(s(m), ONI(s)&CNs(m) = ONHsmNS f " (WNt(s(m)] = OR > Sf
R L
o((()3aNa\S f)/(JaNae3daNa)), 1,O(Nt(s(n))&CNs(n)) = (()N[(,\'(m))\Sf)TNt(s(m))T [INI(S(IH))], = Sf \
L
[th(s(m))],I:I((()3aNu\Sf)/(3aN003aNa)),’ ((ON1(s(m)\S HITNH(s(m))HON1(s(m)\S f) ‘,I:I(Nt(s(n))&CNs(n)) = Sf '
VL
[WN1(s(m)], O((()FaNa\S f)/(FaNaeIaNa)),| ¥ f(ONH(sm)\S f)TN(s(m))HONt(s(m)\S f)) ‘,D(Nt(s("))&CNS(")) = Sf
uL

[mNt(s(m))). 0((YFaNa\S f)/(3aNaeIaNa)),| mYF(ONt(s(m)\S HINt(s(m)DHON1(s(m)\S £)) ‘ O(N1(s(n)&CNs(n)) = Sf

This delivers semantics:

(50) (Past ((("buy j) (gen ~coffee)) )))

5. Conclusions

It is our view that computational implementation of wide and deep empirical analysis is
not only a desideratum, but also necessary, to verify the correct interaction of the myriad
factors of language. With this paper we aim to set the pace on this methodology and we
invite others to follow.
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Appendix: CatLog output for Dutch verb raising and cross-serial de-
pendency

kan : (NA\S)Y{(NA\S f) : ABAC((isable (B C)) C)

las : NA\(Nt(s(B))\S f) : read

wil : (NA\S)UNA\S f) : ABAC((want (B C)) C)

kan : Q/°(S fT(NA\S )LUNA\S f))) : AB(B ACAD((isable (C D)) D))
las : Q/°(S fIINA\(Nt(s(B)\S f))) : AC(C read)

wil : Q/°(S fT(NA\S DHUNA\S f))) : AB(B ACAD((want (C D)) D))
alles : (SATNt(s(n)))!SA : ABYC[(thing C) — (B C)]

boeken : Np(n) : books

cecilia : Nt(s(f)) : ¢

de : Nt(s(A))/CNA : the

helpen : >~ (NA\S )L(NB\(NA\S i))) : ACAD((help (C D)) D)
henk : Nt(s(m)) : h

jan : Nt(s(m)) : j

kunnen : >~ (NA\S )Y (NA\S ) : ABAC((isable (B C)) C)

lezen : >~ (NA\(NB\S1)) : read

nijlpaarden : CNp(n) : hippos

voeren : >~ (NA\(NB\Si)) : feed

zag : (Nt(s(A)\S HUNB\(Nt(s(A)\S f)) : ACAD((saw (C D)) D)

(d(1)) jan+boeken+las : S f

Nt(s(m)) : j, Np(n) : books, NA\(Nt(s(B))\S f) : read = Sf

Ni(s(m)) = Ni(s(m)) > §f

Np(n) = Npn) Ni(s(m)),| Nt(s(m)\Sf | = Sf
Ni(s(m)), Np(n),| Npm)\(Nt(stm)\Sf) | = Sf

((read books) j)

\L

\L

Nt(s(m)) : j, Np(n) : books, Q] (S fIINA\(Nt(s(B)\S f))) : AC(C read) = Sf
(d(2)) jan+boeken+kan-+lezen : S f

Nt(s(m)) : j, Np(n) : books, (NA\S HANA\S f) : ABAC((isable (B C)) C), >~ (ND\(NE\Si)) : read = Sf

Ni(s(m)) = Ni(s(m)) > Si

\L
Np(n) = Npn) Nt(s(m)), = Si
\L
>
NI(s(m)),Np(n),l,’ |>’l(Np(n)\(Nr(x(m))\Si))‘ = Si Nt(s(m)) = Nt(s(m)) = Sf

\R \L
Np(n), 1, 1 (Np(m)\(Nt(s(m))\Si)) = Nt(s(m)\Si Nt(s(m)),| Nt(s(m)\Sf | = Sf

NI(S(M)),NP(H),’ (N1(s(m))\S DYHNH(s(m))\S ) ‘,D'](Np(n)\(NI(S(M))\Si)) = Sf

L

((isable ((read books) j)) j)
Ni(s(m)) : j. Np(n) : books, Q/(S FT(NA\S )){NA\S £))) : AB(B ACAD((isable (C D)) D)), >~ (NE\(NF\Si)) : read = Sf
(d(3)) jan+boeken+wil+kunnen-+lezen : S f

Nt(s(m)) : j, Np(n) : books, (NA\S )L (NA\S f) : ABAC((want (B C)) C), D’l((ND\Si)l(ND\Si)) : AEAF ((isable (E F)) F), D’](NG\(NH\Si)) cread = Sf



Ni(s(m)) = Ni(s(m)) > Si

\L
Np(n) = Npn) Nt(s(m)),w = Si
\L
>
Nt(s(m)), Np(n), 1,’ |>_l(Np(n)\(Nt(s(m))\Si))‘ = Si Nt(s(m)) = Nt(s(m)) = Si
\R \L
Np(n), 1, 5>~ (Npm)\(Nt(s(m)\Si)) = Ne(s(m)\Si Nt(x(m)), = Si
L
Ni(s(m)), Np(n),| (Nt(s(m)\S ) HNt(s(m)\S (1) ‘.D’I(NP(n)\(Nf(S(m))\Si)) = Si
>
Ni(s(m)), Np(n), 1,’ >~ ((NVH(sm)\S DN H(s(m)\S i) ‘,D'](Np(n)\(Nt(s(m))\Si)) = Si Ni(s(m)) = Nit(s(m)) = Sf
\R \L

Np(n), 1,5~ (NH(sem)\S DUNISmN\S ), >~ (Np)\WNHsm)\S D) = Ni(s(m)\Si Ni(s(m)),| Ni(s(m)\Sf | = Sf

(N1(s(m)\S DHN1(s(m)\S ) ‘ LIS DUN(sm)\S D), B (Np\NISmNS i) = S f

IL

Nt(s(m)), Np(n),

((want ((isable ((read books) j)) j)) j)

Nt(s(m)) : j, Np(n) : books, /(S FINA\S HUNA\S £))) : AB(B ACAD((want (C D)) D)), >~ (NE\SHUNE\Si)) : AFAG((isable (F G)) G), >~V (NH\(NI\S)) : read =
Sf

(d(4)) jan+alles+las : S f

Ni(s(m)) : j. (SATNH(s())S A : ABYC[(thing C) — (B C)], ND\(N(s(E)\S f) : read = Sf

Ni(stm)) = Ni(sm) = Sf

\L
Nt(s(n)) = Nit(s(n)) Nt(s(m)),| Nt(s(m)\Sf | = Sf
\L
Nt(s(m)), Nt(s(n)),| Nt(s(m)\(Nt(s(m)\Sf) | = Sf
1R
Ni(s(m), 1, NGONNImNS f) = S fINHs(m) > sf

IL

Ni(s(m)).| (S fINU(s)YS f |, NSN\NH(semNS ) = S f

VB[(thing B) — ((read B) j)]
Ni(s(m)) : j. (SATN#(s()LS A : ABYC|(thing C) — (B C)], 0/ (S FAND\(Nt(S(E)\S f))) : AF(F read) = Sf
(d(5)) jan+alles+kan+lezen : S f

Ni(s(m)) : j, (SATNI(s())LS A : ABYCl(thing C) — (B O)1,(ND\S)UND\S f) : AEAF ((isable (E F)) F),>"'(NG\(NH\S{) : read = Sf

Nit(s(m)) = Nt(s(m)) | Si{l} | = Si

\L
Nt(s(n)) = Ni(s(n)) Ni(s(m)),| Nt(s(m)\Si{1} | = Si
\L
Nit(s(m)), Nt(s(n)),| Nt(sm)\(Nt(sm)\Si){1} | = Si
>
Nt(s(m)), Nt(s(n)), 1,’ D’l(Nt(s(n))\(Nt(s(m))\Si))‘ = Si Nt(s(m)) = Nt(s(m)) = Sf
\R \L
Ni(s(m), 1, 5>~  (NHs)\NHsm\S i) = Ne(sm)\S i Ni(s(m)),| Ni(s(m)\Sf | = Sf
L
Nl(S(m)),Nl(-V(n)),’ (Nt(s(m)\S DHNt(s(m)\S f) ‘,l>_l(NI(S(H))\(NI(S(M))\Si)) = Sf
1R _
Ne(s(m)), 1, (N(sm)\S DUNHsm)NS £), >~ LN\ (NH(sam)\S i) = S fTNH(s(n)) = Sf

L

Ni(sm),| (S fTINH DS f | (NH(sm)\S DUNHmNS £, B>~ (NHsmNNKIsmN\S ) = S f

VB[ (thing B) — ((isable ((read B) j)) j)]
Nit(s(m)) < j, (SATNH(s()ES A : ABYC[(thing C) — (B C)], Q/"(S SIND\S)HND\S f))) : AE(E AFAG((isable (F G)) G)), >~ \(NH\(NI\S1)) : read = Sf
(d(6)) jan+cecilia+henk+de-+nijlpaarden+zag-+helpen+voeren : S f

Nit(s(m)) : j, Ni(s(f) : ¢, Ni(s(m)) : h, Nt(s(A))/CNA : the, CNp(n) : hippos, (Nt(s(B)\S )M NC\(Nt(s(B)\S f)) : ADAE((saw (D E)) E), >~ (NF\Si){(NG\(NF\Si))) :



AHA(Chelp (H 1)) 1), >~ {(NI\(NK\Si) : feed = Sf

CNp(n) = CNp(n) | Ni(s(p(n))) | = Ni(s(p(n))) Ni(s(m)) = Ni(s(m))

/L
Ni(s(p(n)))/CNp(n) |, CNp(n) = Nt(s(p(n))) Ni(s(m)),| Nt(s(m)\Si{1} | = Si
\L
Ni(s(m)), Ni(s(p(n)))/ CNp(n), CNp(n), 25@@3;32536N.x:; = Si Ni(s(m)) = Ni(s(m)) = Si
>l
Ni(s(m)), Nt(s(p(n)))/ CNp(n), CNp(n), L &~ (VH(s(p))\(N1(s(m)\S D)) ; = Si
\R
Nt(s(p(n)))/CNp(n), CNp(n), 1,5~  (Nt(s(pm))\(N1(s(mN\S D)) = Nt(s(m)\Si
Ni(s(m)), Ni(s(m)), Nt(s(p(n)))/ CNp(n), CNp(n),| (N1(s(m))\S DUN1(s(m)\(N1(s(m))\S i))(1} ;,VL35@@3:25?568 = Si Ni(s(m)) = Nt(s(m)) . = Sf
>l \L
2598,25@9,25@::?32}5,02}5,L >~ (NH(sm\S DUN )\ (N1(s(m))\S 1)) ;,VLAZQ@ASVV/QSA.ASV;M9 = Si Ni(s(f)) = Ni(s(f) Ni(s(m)),| Ni(s(m)\Sf | = Sf
\R \L
Nt(s(m)), Nt(s(p(n)))/ CNp(n), CNp(m), 1, > (Nt(s(m)\S DL N1(sm)\(NH(s(m)\S D)), >~  (NH(s(p)\NH(sGm\S 1)) = Nt(s(m)\Si Ni(s(m)), Nt(s(f)),| Nt(s(P\INt(s(m)\S f) | = Sf

IL

Ni(s(m)), Ne(s(f)), NiCs(m), Ni(s(p(n)))/ CNp(n), CNp(n),| (NI(Sm)N\S DUNLs(ONN IS 1) | B>~ (N(sm)\S DUNHsm)\Ni(sm)\S D)), > (Ni(s(pm)\NH(sm)\S D)) = S f




(((saw (((help ((feed (the hippos)) h)) h) ©)) ¢) j)
(d(7)) wil+jan+boeken-+lezen : Q
(NA\S)HYUNA\S f) : ABAC((want (B C)) C), Nt(s(m)) : j, Np(n) : books, I>'I(ND\(NE\Si)) tread = Q

/(S FI(NA\S HUNA\S f))) : AB(B ACAD((want (C D)) D)), Ni(s(m)) : j, Np(n) : books, >~ (NE\(NF\Si)) : read = Q

Ni(s(m)) = Ni(s(m)) = Si

\L
Np(n) = Np(n) Ni(s(m)),| Ne(s(m)\Sif1} | = Si
\L
Nit(s(m)), Np(n),| Npm)\(Nt(s(m)\Si)(1} | = Si
>
Nt(s(m)), Np(n), 1,’ D’I(Np(n)\(Nt(x(m))\Si))‘ = Si Ni(s(m)) = Ni(s(m)) = Sf
\R \L
Np), 1,5~ (Np\NH(sm)\S ) = Ne(s(m)\Si Ni(s(m)),| Nt(s(m)\Sf | = Sf
L
Ni(s(m)), Np(n),| (Nt(s(m))\S DHUN1(s(m)\S f) ‘,D"(Np(n)\(Nr(S(m))\Si)) = Sf
R
Ni(s(m)), Np(n), 1, >~ (Np)\(NH(sem)\S 1)) = S FINHsm)\S YN (s(m)\S £))
R .
Ni(s(m)), Np(n), =1 (Np(m)\(Nt(s(m)\S i) = ’A(SfT((Nt(S(m))\Si)i(Nr(S(m))\Sf))) @ = 0

/L

Q/7(S SINH(s(m)\S DHHN1(s(m)\S f))) ‘,NI(S(M))VNP(n),D_I(Np(n)\(Nl(S(M))\Si)) = 0

((want ((read books) j)) j)
(d(8)) jan+wil+boeken-+lezen : Nt(s(m))e"(QTN(s(m)))
Nt(s(m)) : j, (NA\S )L (NA\S f) : ABAC((want (B C)) C), Np(n) : books, D’I(ND\(NE\S i) : read = Nt(s(m))o"(QTNt(s(m)))

Nt(s(m)) : j, Q)" (S fT(NA\S i)} (NA\S £))) : AB(B ACAD((want (C D)) D)), Np(n) : books, D’I(NE\(NF\S i) :read = Nt(s(m))e"(QTNt(s(m)))

Np(m) = Npm) |Sif1}| = Si

Ni(s(m) = Ni(s(m)  Np [ Np)\Sit1) | = si "
L
p— P
>l
Np(n), Ni(s(m), 1,] >-‘<Nr(s(m>>\(Np<n>\Si>>\ > si Npn) = Np( > Sf
R L
Ni(sm), 1, &~ N\ Np@NS D) = Npe\Si \ Np [ Np)\Sf ] = 57 \
L
Np(nw(s(m».,>*‘<Nr<s<m)>\<1vp(n>\Si>> = Sf l
R
Nplany, Ni(s(m), 1, 5~ NI\ NpNSD) = S FINpa\SDUNpGO\S £)) T
" o
Np(a), Ni(s(m), 5| (NI s\ NGNS ) = ]"<SfT<<Np<n>\si>¢<Np<n>\Sf>>> [e]= ¢
L
015 FUNPENS DN PGS ) \,Np<n>,m(s<m>),>*1<Nr<:<m>)\<zvp<n>\Si>) =0 :
R
0/°(S FIN pNS DYN PGS F)), Np(n), 1, =) (NI s\ NGNS D) = OTNi(s(m)) !
“R

Ni(s(m)) = Ni(s(m)) Q/°(S FINpm\S HUN (S 1)), Np(n), &>~  NK(s(m\Np\S D) = | (QTNi(s(m)))
Ni(s0m)), Q/"(S fINp\S DUNPS 1)), Np(n), >~ (NI (s(mNNp(\S D) = | Ni(s(m))e (QTN1(s(m)))

(J, AA((want ((read A) books)) books))

R



Ni(s(m)) = Ni(s(m)) | Si{1} | = Si

Np(n) = Np(n) Ni(s(m)),| Ne(s(m)\Si{1} | = Si
Ni(s(m)), Np(n),| Np(m)\(Nt(s(m)\SD{1} | = Si
>IL

Ni(sm), Np(n, 1,] D"(Np(n)\(Nt(S(m))\Si))‘ > si Ne(sm) = NiCs(m) = S§f
\R \E

Np(m). 1,5 (Np\(NIm)N\S D) = Ni(sam)\Si Ni(s(m).| Nise)\Sf | = ¢

(Nt(s(m)\S HLN1(s(m)\S f) ‘,x>"(Np(n)\(Nt(s(m))\Si)) = §f

\L

\L

IL

Ni(s(m)), Np(n),

R
Ni(s(m)), Np(n), 1, >~ (Np)\(Nt(s(m)\S i) = S FIN1(s(m)\S DHUN1(s(m)\S 1))

Ni(s(m)), Np(n), >~ (Np\(NH(s(m)\S ) = ]"<SfT<<Nt<s(m>>\Siﬂ(Nf(S('"”\Sf”) @ =2
/L

0/°(S FIUN1(s(m)\S DUN1(s(m)\S 1)) ‘ Ni(s0m)), Np(n), >~ (NpuO\N1(s(m\S D)) = Q

1R
/(S SIUNt(sm))\S HUN(s(m)\S [))), 1, Np(n), >~ (Np)\(Nt(s(m)\S i) = QTN1(s(m))

Ni(som) = Ne(s(m)) O/ (S FHUNHSmNS DUN(sm)\S ). Np(n), >~ N\ Nt(sm)\Si)) = | “(QTNt(s(m)))
Ne(s(m)), Q1 (S FTANH(s(m)\S DYNK(GmINS ). Np(n), B>~ (Npm\NKsmNS D) = | Ne(s(m))e*(QTNH(s(m))

(j, AA((want ((read books) A)) A))

"R

R




