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Indefinite noun phrases and
conditionals

(1) If a student works, the professor is happy.
(2) Ix[student(x) A work(x)] = happy(the-professor)

(3) Vx[student(x) A work(x) —» happy(the-professor)]

m Formulas (2) and (3) are logically equivalent

m JdxA - B & Vx[A - B]

m provided that variable x does not occur free in B.

Indefinite noun phrases and
conditionals

(1) If a student works, she will be successful.
(2) Ix[student(x) A work(x)] = successful(x)
(3) Ix[student(x) A work(x) - successful(x)]

(4) Vx[student(x) A work(x) - successful(x)]

Problems:
m (2)is not closed (x occurs free)
m (3) has wrong truth conditions (much too weak)

m  (4) is correct, but how can it be derived compositionally?




DRS for conditionals: An example

If a professor owns a book, he reads it.

Xy zZvVv
professor(x) reads(z, v)
book(y) 2lz=x
owns(x, y) V=Y

DRS (1st Extension)

m A discourse representation structure (DRS) K is a
pair (Uk, Ck), where

m Uk is a set of discourse referents

m Ck is a set of conditions

m (Irreducible) conditions:

® R(uy, ..., un) R n-place relation, u; € Uk

" yu=yv u, v e Uk
®u=a u € Uk, a is a proper name
| K =Ko K1 and K> DRSs

m Reducible conditions: as before

DRT Embeddings (Recap)

m let
m Up a set of discourse referents,
m K = (Uk, Ck) a DRS with Uk € Up,
m M = (Um, Vm) an FOL model structure appropriate for K.

m An embedding of K into M is a (partial) function f from Up
to Um such that Ux € Dom(f).

m An embedding f of K into M verifies Kin M (f Ewm K) iff f
verifies every condition a € Ck.




Verifying embeddings
(1st extension, preliminary)

m fEM KL= K2
iff for all g 2uk1 f such that g Em K1, we have g Em K2

m We write g 2y f for “g =2 f and Dom(g) = Dom(f) u U”

The definition seems to work ...

If a professor owns a book, he reads it.

Ko:
Ki: Ka:
Xy zZvV
professor(x) reads(z, v)
book(y) 2 lz=x
owns(x, y) v=y
fEm KL= K

iff for all g 2uk1 f such that g =m K1, we have g Ev Kz

... but it doesn’t really!

Mary knows a professor. If he owns a book, he gives it to a
student.

su
s = Mary professor(u) know(s, u)
Xy ZVw
X=u gives(z,v,w)
book (y) =2|z=x
owns (X, y) v=y
student(w)




Verifying embeddings for
conditionals (final)

m fE=Em K1 = K2
iff for all g 2uk1 f such that g Em Kz
there is a h 2uk2 g such that h Ew Kz
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Construction Rule for Conditionals

m Triggering configuration:
® ais a reducible condition in DRS K of the form
[s if [s B (then) [s y1I
= Action:
® Remove a from Ck.
®m Add Ki = Kz to Ck, where
" Ki=(2,{B})
B K=(0,{y}

m Remark: K1 = K is called a duplex condition; Ki the
“antecedent DRS” and Kz the “consequent DRS.”

11

An example

If a professor owns a book, he reads it.

S
if S S
/\ /\
NP VP NP VP
DET N Vv NP he V NP
| | | -\ |
a professor owns DET N reads it
o
a book
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An example

If a professor owns a book, he reads it.

S
— S

NP VP = NN
PN o~ NP VP
DET N v NP PN
he V NP

a professor owns DET N
reads it

a book
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An example

If a professor owns a book, he reads it.

Xy zZv
professor(x) reads(z, v)
book(y) 2lz=x
owns(x, y) v=y
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Construction rule for universal NPs

m Triggering configuration:

m o is a reducible condition in DRS K; a contains a subtree
[s [ne B1 [ve Y11 Or [ve [v Y1 [ne BI]

m B =everyd
m Action:
® Remove a from CK.
® Add Ki = Kz to Ck, where
® Ki=({x}, {6(x)}) and
m K= (0, {a'})

m obtain o’ from a by replacing B by x
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Construction rule for negations

= Triggering configuration:

® q is a reducible condition in DRS K of the form
[s B [ve doesn’t [ve Y111

m Action:
m Remove a from Cg

m Add —Kj to Ck, where K1 = (D, { [s B [ve YII })
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Example (15t reading)

A professor doesn’t own a book.

S
/\
NP VP
/\
DET N doesn’t VP
a professor \ NP
| N\
own DET N
[
a book
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Example (15t reading)

A professor doesn’t own a book.

X
professor(x) S
/\
X VP
/\
doesn’t VP
Vv NP
| N\
own DET N
[
a book
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Example (15t reading)

A professor doesn’t own a book.

X
professor(x)
S
7
X VP
— P
\Y NP
|
own DET N
[
a book
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Example (15t reading)

A professor doesn’t own a book.

X

professor(x)
y

- book(y)
own(x, y)
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Example (2" reading)

A professor doesn’t own a book.

S
v
DET N doesn’t VP
Ell profe!ssor Vv NP

N
own DET N

a book
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Example (2" reading)

A professor doesn’t own a book.

S

/\
NP VP

S
- DET N Vv NP
| | | -\

a professor own DET N

a book
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Example (2" reading)

A professor doesn’t own a book.

Xy

professor(x)
book(y)
own(x, y)
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Construction rule for clausal
disjunction

m Triggering configuration:

m o is a reducible condition in DRS K of the form
[s[s Blor[s vyl

m Action:
® Remove a from Ck
= Add Ki v K; to Ck, where
= K1 = (@, {B}) and
" Ky =(2, {y})
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An example

A student reads a book, or a professor reads a paper.

Xy uv
student(x) V| professor(u)
book(y) paper(v)
reads(x, y) reads(u, v)
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DRS (2nd Extension)

m A discourse representation structure (DRS) K is a
pair (Uk, Ck), where

m Uk is a set of discourse referents

m Ck is a set of conditions

m (Irreducible) conditions:
= R(ui, ..., Un) R n-place relation, ui € Uk
B U=y u, v € Uk
®u=a u € Uk, a is a proper name
m K=K K1 and Kz DRSs
m K v K K1 and Kz DRSs
m —K; K1 DRS
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Verifying embeddings

m f verifies condition ain M (f =m a):
m f =y R(X, ..., Xn) iff (f(x1), ..., f(xn)) € VM(R)

s fEMXx=a iff f(x) = Vwm(a)
mfEMx=y iff f(x) = f(y)
m fEvK =K iff for all g 2uk: f such that g Em

there is a h 2uk2 g such that h Em Kz
n fEv—Kp iff there is no g 2ux: f such that g =wm K1
m fE=n K v K iff there is a g1 2ux1 f such that g1 =m K1

or there is a g2 2uk2 f such that g2 Em Ko
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