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Terms with Variable Binding

Binding signature:

Σ = (𝑂 ∶ Set, |_| ∶ 𝑂 → ℕ∗)

Signature endofunctor:

Set𝔽

Σ
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Terms with Variable Binding

Binding signature:

Σ = (𝑂 ∶ Set, |_| ∶ 𝑂 → ℕ∗)
Signature endofunctor:

Set𝔽

Σ

Terms over variables 𝑉 = 𝑌 (1):

initial (Σ + 𝑉 )-algebra
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Term Rewriting Systems

Binding signature:

Σ = (𝑂 ∶ Set, |_| ∶ 𝑂 → ℕ∗)
Signature endofunctor:

Set𝔽

Σ

Terms in metacontext𝔐:

initial (Σ + 𝑉 + (𝔐 • −))-algebra

Term monad:

𝑇Σ ∶ Set𝔽 → Set𝔽

Terms in 𝔐 ∈ Set𝔽 and Γ ∈ 𝔽:
𝑇Σ(𝔐)(Γ)

Metavariables:

𝔪⟨ 𝑡1, … , 𝑡𝑛 ⟩

Rewrite rule:

(𝔐, ℓ, 𝑟) with ℓ ∈ Σ𝑇Σ(𝔐)(0)
𝑟 ∈ 𝑇Σ(𝔐)(0)

Reduction relation:

 ⊆ 𝑇Σ(∅) × 𝑇Σ(∅)
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Confluence of Term Rewriting Systems

𝛽 rewrite rule for 𝜆-calculus:

({𝔞⟨_⟩, 𝔟⟨⟩}, (𝜆𝑥.𝔞⟨𝑥⟩)𝔟⟨⟩, 𝔞⟨𝔟⟨⟩⟩)

Confluence:

(𝜆𝑥.(𝜆𝑤.𝑤)𝑥)((𝜆𝑦.𝑦)𝑧)

(𝜆𝑤.𝑤)((𝜆𝑦.𝑦)𝑧) (𝜆𝑥.(𝜆𝑤.𝑤)𝑥)𝑧

𝑧

* *

* *
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Coherence of Rewrite Rules

𝛽 rewrite rule for 𝜆-calculus:
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* *
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Coherence of (𝔐, ℓ, 𝑟):

(1)

∀𝑖
ℓ𝑖[𝜁 ]

𝑡𝑖
⇒ ∃𝜓∀𝑖
=

ℓ𝑖[𝜁 ]

ℓ𝑖[𝜓 ]

(2)

∀𝑖
ℓ𝑖[𝜁 ]

ℓ𝑖[𝜓 ]
⇒

𝑟[𝜁 ]

𝑟[𝜓 ]

coherence of rewrite rule ⇒ confluence of reduction relation
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