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1 λ-calculus

M ::= x | (λx ·M) | (MM)

Syntactic conventions:

• Omit outer parentheses MN = (MN)

• Application associates to the left MNL = (MN)L

• Multiple arguments as syntactic sugar λxy ·M = λx ·λy ·M
(Currification)

• Abstraction associates to the right λx ·MN = λx · (MN)

2 Simply Typed λ-calculus

M : σ→ τ N : σ

MN : τ

[x : σ]
·
·
·

M : τ

λx ·M : σ→ τ

3 NJ — Intuitionistic Natural Deduction
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4 LK — Classical Sequent Calculus

Γ ` ∆
`X

Γ ` τ(∆)

Γ ` ∆
X`

σ(Γ) ` ∆

Γ ` ∆
`W

Γ ` A,∆

Γ ` ∆
W`

Γ,A ` ∆

Γ ` A,A,∆
`C

Γ ` A,∆

Γ,A,A ` ∆
C`

Γ,A ` ∆

Id
F ` F

Γ ` A,∆ Γ′,A ` ∆′

Cut
Γ,Γ′ ` ∆,∆′

Γ,A ` ∆
`¬

Γ ` ¬A,∆

Γ ` A,∆
¬`

Γ,¬A ` ∆

Γ ` A,∆ Γ ` B,∆
`∧

Γ ` A ∧ B,∆

Γ,A ` ∆
l∧`

Γ,A ∧ B ` ∆

Γ,B ` ∆
r∧`

Γ,A ∧ B ` ∆

Γ ` A,∆
` l∨

Γ ` A ∨ B,∆

Γ ` B,∆
`r∨

Γ ` A ∨ B,∆

Γ,A ` ∆ Γ,B ` ∆
∨`

Γ,A ∨ B ` ∆

Γ ` ∆,A Γ′,B ` ∆′

⇒̀
Γ,Γ′,A⇒ B ` ∆,∆′

Γ,A ` B,∆
⇒̀

Γ ` A⇒ B,∆

5 LJ — Intuitionistic Sequent Calculus

Id
A ` A

Γ ` A Γ′,A ` B
Cut

Γ,Γ′ ` B

Γ ` B
X`

σ(Γ) ` B

Γ ` B
W`

Γ,A ` B

Γ,A,A ` B
C`

Γ,A ` B

Γ ` A Γ ` B
`∧

Γ ` A ∧ B

Γ,A ` C
l∧`

Γ,A ∧ B ` C

Γ,B ` C
r∧`

Γ,A ∧ B ` C

Γ ` A
` l∨

Γ ` A ∨ B

Γ ` B
`r∨

Γ ` A ∨ B

Γ,A ` C Γ,B ` C
∨`

Γ,A ∨ B ` C

Γ ` A Γ′,B ` C
⇒̀

Γ,Γ′,A⇒ B ` C

Γ,A ` B
⇒̀

Γ ` A⇒ B
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