
Lambda-Terms Λ

• C ⊆ Λ

• V ⊆ Λ

• (t1 t2) ∈ Λ, if t1, t2 ∈ Λ

• λx.t ∈ Λ, if x ∈ V and t ∈ Λ

Substitutions

• x[x/t] = t

• y[x/t] = y for all y ∈ V with y 6= x

• c[x/t] = c for all c ∈ C

• (r1 r2)[x/t] = (r1[x/t] r2[x/t]) for all r1, r2 ∈ Λ

• (λx.r)[x/t] = λx.r

• (λy.r)[x/t] = λy.(r[x/t]), if y 6= x and y 6∈ free(t)

• (λy.r)[x/t] = λy′.(r[y/y′][x/t]), if y 6= x, y ∈ free(t), y′ 6∈ free(r) ∪ free(t)
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α-Reduction

• λx.t →α λy.t[x/y], if y 6∈ free(t)

• t1 →α t2 implies (t1 r) →α (t2 r), (r t1) →α (r t2), λy.t1 →α λy.t2

β-Reduction

• (λx.t) r →β t[x/r]

• t1 →β t2 implies (t1 r) →β (t2 r), (r t1) →β (r t2), λy.t1 →β λy.t2

Example

• (λx.x) Zero →β Zero

• (λxy.x y) y →α (λxy′.x y′) y →β λy′.y y′

• (λxy.x y) y →β λy′.y y′
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