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Direct naive interpretation

Direct naive interpretation

Abstract language

eric : NP
rebecca : NP

loves : NP→ NP→ S

Semantic interpretation

NP := e
S := t

eric := e
rebecca := r

loves := λy. λx. lovex y

where:

e, r : e
love : e→ e→ t
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Direct naive interpretation

Direct naive interpretation

Rebecca loves Eric

Somebody loves Eric

Everybody loves Eric

Nobody loves Eric
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Type raising

Type raising

Abstract language

eric : NP
rebecca : NP

everybody : NP
somebody : NP

loves : NP→ NP→ S

Semantic interpretation

NP := (e→ t)→ t
S := t

eric := λk. k e
rebecca := λk. k r

everybody := λk.∀x. (humanx)→ (k x)
somebody := λk.∃x. (humanx) ∧ (k x)

loves := λo. λs. s (λx. o (λy. lovex y))
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Noun and determiners

Noun and determiners

Abstract language

eric : NP
rebecca : NP

everybody : NP
somebody : NP

man : N
woman : N
every : N→ NP

a : N→ NP
loves : NP→ NP→ S
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Noun and determiners

Semantic interpretation

N := e→ t
NP := (e→ t)→ t
S := t

eric := λk. k e
rebecca := λk. k r

everybody := λk.∀x. (humanx)→ (k x)
somebody := λk.∃x. (humanx) ∧ (k x)

man := λx.manx
woman := λx.womanx
every := λn. λm.∀x. (nx)→ (mx)

a := λn. λm.∃x. (nx) ∧ (mx)
loves := λo. λs. s (λx. o (λy. lovex y))

where:

woman,man : e→ t
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Generalized quantifiers

Generalized quantifiers

Generalized quantifiers

(e→ t)→ t is the type of the logical constants all (∀) and exists
(∃).

Every term of type (e→ t)→ t is called a generalized quantifier.

Semantically, a generalized quantifier corresponds to a set of sets of
entities.

Interpretation of everybody :

λp.∀x. (humanx)→ (p x)

{P ∈ 2E | human ⊂ P}
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Generalized quantifiers

Generalized quantifiers

Determiners as binary generalized quantifiers

The type of the interpretations of every and some is
(e→ t)→ (e→ t)→ t.

Every term of type (e→ t)→ (e→ t)→ t is called a binary
generalized quantifier.

Semantically, a binary generalized quantifier corresponds to a relation
between two sets of entities.
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Generalized quantifiers

Generalized quantifiers

Determiners as binary generalized quantifiers

someAB A ∩B 6= ∅ ↑ ↑
everyAB A ⊂ B ↓ ↑
noAB A ∩B = ∅ ↓ ↓
(at-leastn)AB |A ∩B| ≥ n ↑ ↑
(at-mostn)AB |A ∩B| ≤ n ↓ ↓
(exactlyn)AB |A ∩B| = n −−
mostAB |A| ≤ 2 |A ∩B| − ↑
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Scope ambiguities

Scope ambiguities

Subject vs object wide scope

Every man loves a woman.

Two possible interpretations:

∀x.manx→ (∃y.woman y ∧ lovex y)
∃y.woman y ∧ (∀x.manx ∧ lovex y)

Subject wide scope:

loves := λo. λs. s (λx. o (λy. lovex y))

Object wide scope:

lovesows := λo. λs. o (λy. s (λx. lovex y))
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Scope ambiguities

Scope ambiguities

Quantifier raising

Another solution:

qr : NP→ (NP→ S)→ S
qr := λn. λp. n (λx. p (λk. k x))

Wide scope reading:

qr (awoman) (λo. love o (everyman))
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Scope ambiguities

De re and de dicto readings as scope ambiguities

De re and de dicto readings

John seeks a unicorn.

Two possible interpretations:

∃x.unicornx ∧ try j (λz.find z x)
try j (λz. ∃x.unicornx ∧ find z x)

De re reading:

JseekreK = λo. λs. s (λx. o (λy. try x (λz.find z y)))

De dicto reading:

JseekdictoK = λo. λs. s (λx. try x (λz. o (λy.find z y)))
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