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Semantic Processing 
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Text/ Utterance 

Meaning Representation 

Laura is sleeping 
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Answer Candidate: Neckar, river, 228 miles long, rising 
in the Black Forest 

Question: The Neckar river begins its 228-mile course  
in this region aka the Schwarzwald  

start 
originate 
establish 

procedure 
class 
route 

arise 
get up 
climb 



First-Order Logic: 
Semantic Representation 

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

  Bill reads an interesting book. 
       ∃b (book(b) ∧ interesting(b) ∧ read (bill,b)) 

  Dolphins are mammals, not fish.  
       ∀d (dolphin(d)→mammal(d) ∧¬fish(d)) 

  Dolphins live in pods.  
       ∀d (dolphin(d)→ ∃p (pod(p) ∧ live-in (d,p))) 
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First-Order Logic: 
Models 
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student 

teacher 

work 

bill 

mary 



First-Order Logic: 
Semantic Interpretation 

■  ⟦work(bill)⟧M = 1  

 iff ⟦bill⟧M  ∈ ⟦work⟧M  

■  ⟦∀x(student(x) → work(x))⟧M = 1  

 iff ⟦student⟧M  ⊆ ⟦work⟧M  

■  ⟦∀x(prime(x) → (odd(x)∨x=2))⟧M = 1 

 iff ⟦prime⟧M  ⊆ ⟦work⟧M ⋃ {2} 
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Truth Values and Truth Condition 

Every student works   ⇒   ∀x(student(x) → work(x)) 

⟦∀x(student(x) → work(x))⟧M,g = 1  

     iff     VM (student) ⊆ VM (work) 

M2 M1 
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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." 
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Controlled Inference 

    

 A ⊢ B iff A ⊨ B 
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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 

every works student 

S 

NP VP 

V N Det 
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Typed Lambda Calculus for Semantic 
Composition 

every works student 

S 

NP VP 

V 
work : (e,t) 

N 
student : (e,t) 

Det 
 λFλG∀x(F(x)→ G(x)) : ((e,t),((e,t),t) 
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