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Semantic Processing

Meaning Representation
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First-Order Logic:
Semantic Representation

D DO

Flipper is a dolphin dolphin(flipper)
Bill works work(bill)
Mary likes John like(mary, john)

Bill reads an interesting book.

db (book(b) a interesting(b) A read (bill,b))
Dolphins are mammals, not fish.

Vd (dolphin(d)—=mammal(d) A—-fish(d))
Dolphins live in pods.

Vd (dolphin(d)— dp (pod(p) A live-in (d,p)))



First-Order Logic:
Models




First-Order Logic:
Semantic Interpretation

m [work(bil)]M=1
iff [bill]M € [work]™
m [Vx(student(x) — work(x))[M =1
iff [student]M < [work]M
m [VXx(prime(x) — (odd(x)vx=2))[M=1

iff [prime]M < [work]Mu {2}



Truth Values and Truth Condition

Every student works = Vx(student(x) — work(x))
[Vx(student(x) — work(x))[M9=1

iff Vy(student) € V,, (work)

M2




Empirical Validation

M. Cresswell's "Most certain principle of semantics"

"For two sentences A and B, if in some possible
situation A is true and B is false, A and B must have
different meanings."



Controlled Inference

AFBIiffA=B




Truth Values and Truth Condition

Every student works @ Vx(student(x) — work(x))

[Vx(student(x) — work(x))M9 =1

Iff

Vy (student) € V,, (work)

M2
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Compositionality

G. Frege’s "Principle of Compositionality”

"The meaning of a complex expression is uniquely
determined by the meanings of its sub-expressions
and its syntactic structure."
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Compositionality
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every student works
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Typed Lambda Calculus for Semantic
Composition
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MAGV X (F( ((e,t),((e,b), student : (e,t) work : (e,t)

every student works
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Typed Lambda Calculus for Semantic
Composition

/\

(MNFAGYX(F(X)— G(x student ((e,t), work (e,t)
Det V
MAGYX(F(X)— G(x)) : ((e,t),((e,t),t) student (e,t) work : (e,t)

every student works
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Typed Lambda Calculus for Semantic
Composition

S
NP VP
(MFAGVYX(F(X)— G(x)))(student) : ((e,t),t) work : (e,t)
=>4 MGV X(student(x)— G(x)) : ((e,t),t)
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Det N V
MAGVY X(F(X)— G(x)) : ((e,t),((e,t),t) student : (e,t) work : (e,t)

every student works
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Typed Lambda Calculus for Semantic
Composition

(MGVXx(student( x)e G(x)))(work)

— \

(MNFAGVYX(F(X)— G(x student ((e,t),t) work et)
=>q MGV x(student(x ) G(x)) : ((e t),t) ‘

/ AN

Det N V
MAGVY X(F(X)— G(x)) : ((e,t),((e,t),t) student : (e,t) work : (e,t)

every student works
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Typed Lambda Calculus for Semantic
Composition

S
(MGVXx(student(x)— G(x)))(work) : t
=>g VXx(student(x)— work(x)) : t

" N

NP VP
(MFAGVYX(F(X)— G(x)))(student) : ((e,t),t) work : (e,t)
=g MGVx(student(x)— G(x)) : ((e,t),t) ‘

/ AN

Det N V
MAGVY X(F(X)— G(x)) : ((e,t),((e,t),t) student : (e,t) work : (e,t)

every student works
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Typed Lambda Calculus for Semantic
Composition

S
(MGVXx(student(x)— G(x)))(work) : t
=>g VXx(student(x)— work(x)) : t

" N

NP VP
(MFAGVYX(F(X)— G(x)))(student) : ((e,t),t) work : (e,t)
=g MGVx(student(x)— G(x)) : ((e,t),t) ‘

/ AN

Det N V
MAGVY X(F(X)— G(x)) : ((e,t),((e,t),t) student : (e,t) work : (e,t)

every student works
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