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1. Hierarchy of Residuated Logics
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Residuation: NL 
(tensor x) 
 

Dual Residuation: DNL 
(cotensor +) 
 

NL+DNL= Bi-NL 

Bi-NL + 
Group IV 
(weaker) 
 
 

Bi-NL+ Group I + Group IV. 
 
 

Units  
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Lambek  
 
[Goré ‘98] 
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Bi-NL + 
Group I 
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2. Going back to linguistics
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4. Starting point: Hierarchy of Logics
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Classical Logic  (¬ , ∧ , ∨, →)  |-P v ¬ P 
 
 
 
Intuitionistic Logic (¬, ∧, ∨, →) |/- P v ¬ P, |- A →(A ∧ A), |- B →(B ∧ A) 
 
Drop. Contra. Drop. Weak. 
 
|/- A →(A ∧  A), 
 |/- B →(B + A) 
BCK Relevant Logic 
(¬, *, +, →)    (¬, *, +, →)   
 
 
 Drop. Weak. Drop. Contra. 
 
 
(with no ¬ LP, no +) Linear Logic |/- A →(A ∧  A), |/- B →(B + A) 
 

Drop. Com. 
 
 
 L (¬, *, +, \, /) 
  

Drop. Asso. 
 
 
 NL 
 
 
 
Plus, the + has its own residuated operators.. the co-implications.  
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