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i Writer: David Walker

ii Article published in
2005
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Lemma [Exchange]

Γ1, x1 : T1, x2 : T2, Γ2 ` t : T

Γ1, x2 : T2, x1 : T1, Γ2 ` t : T

Lemma [Weakening]

Γ1, Γ2 ` t : T

Γ1, x : T, Γ2 ` t : T

Lemma [Contraction]

Γ1, x2 : T1, x3 : T1, Γ2 ` t : T2

Γ1, x1 : T1, Γ2 ` [x2 7→ x1][x3 7→ x1]t : T2
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Syntax

Further requirements:

1 A linear variable can only be used once.

2 An unresricted data structure cannot contain a linear data
structure.

3 Examples of mistakes:
• (λz .λy . < free z , free y >)x x .
• let z = un < x , 3 > in

split z as x1, in

split z as x2, in

< free x1, free x2 >
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Solution: context splitting
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Typing

Typing of lineair
substructural
type system.

Typing of
Symply typed
lambda calculus.
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Typing

Typing of lineair
substructural
type system.

Definition

1 q(T) if and only if T= q′ P and q v q′

2 q(Γ) if and only if (x :T) ∈ Γ implies q(T)
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Lemma [Exchange]

Γ1, x1 : T1, x2 : T2, Γ2 ` t : T

Γ1, x2 : T2, x1 : T1, Γ2 ` t : T

Lemma [Unrestricted Weakening]

Γ ` t : T
Γ, x1 : un P1 ` t : T

Lemma [Unrestricted Contraction]

Γ, x2 : un P1, x3 : un P1 ` t : T3

Γ, x1 : un P1 ` [x2 7→ x1][x3 7→ x1]t : T3
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Algorithmic Type Checking

Extra notation:

• Γin ` t : T ; Γout

• Difference in context: Γ1 ÷ Γ2 = Γ3
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Completeness & Soundness
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Are there any questions?
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