
Solutions Lambda Calculus (week 5, 11.12.2013)

Exercise 1

G(WWW ) is de volgende graph.

(λxy.xyy)WW
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(λy.Wyy)W ≡ (λz.(λxy.xyy)zz)W
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Exercise 2

1. Zij F∗ ≡ λmnfx.m(nf)x en cn ≡ λfx.fnx.

F∗c2c3 ≡ (λmnfx.m(nf)x)c2c3 = λfx.c2(c3f)x = λfx.(c3f)2x =
λfx.c3f(c3fx) = λfx.c3f(f3x) = λfx.f3(f3x) = λfx.f6x = c6.

2. c2c3 = (λfx.f2x)c3 = λx.c3
2x;

c3
2x = c3(c3x) = (λfy.f3y)(c3x) = λy.(c3x)3y;

(c3x)3y = c3x(c3x(c3xy)) = c3x(c3x(x3y)) = c3x(x3(x3y)) =

x3(x3(x3y)) = x9y, omdat c3x2 = x32.

Dit alles invullen geeft c2c3 = λx.λy.x9y ≡ λfx.f9x = c9.

3. c3c2 = (λfx.f3x)c2 = λx.c2(c2(c2x))
= λx.c2(λz.(c2x)2z) = λx.c2(λz.c2x(c2xz)) = λx.c2(λz.x

2(x2z))
= λx.c2(λz.x

4z) = λx.(λw.(λz.x4z)2w) = λxw.x4(x4w)
= λxw.x8w = c8.

[Hoe bewijs je F∗cncm = cn.m en cncm = cmn voor alle n,m∈N?]

Exercise 3

Mx = xMx⇐⇒M = λa.aMa⇐⇒M = (λba.aba)M

Zij dus G = (λba.aba), dan M = GM . Ofwel M is een fixed point van G.
Definieer M = WW met W = λc.G(cc).

M = (λcba.aba(cc))(λcba.aba(cc))

Nu geldt Mx → (WW )x → ((λc.G(cc)W )x → G(WW )x → GMx →
(λba.aba)Mx→ (λa.aMa)x→ xMx.
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