Solutions Lambda Calculus (week 5, 11.12.2013)

Exercise 1

G(WWW) is de volgende graph.

(Azy.zyy) WW Wyyw[; = (A\z.(Azy.xyy)zz)W
~— ; \\
| ()
(Az.zzz)W (Az.(Ay.zyy)z)W

Exercise 2

1. Zij Fx = dmnfrx.m(nf)z en ¢, = Afzx.f"x.

Ficocs = (Amnfr.m(nf)r)cocs = Mfz.ca(esf)r = Afx.(csf)’r =
Mw.cgf(esfz) = Mfa.caf(f3x) = M. f3(f3x) = Mfz.fOr = cq.

2. cac3 = (M fr.f2x)c3 = A\z.c3?a;
e’z = c3(c3z) = (Afy.fy)(cax) = Ay.(c3z)Py;

(es7)’y = esz(esz(eszy)) = csz(esz(a’y)) = esa(a’(a’y)) =
23 (23(23y)) = 2%, omdat czzr0 = 230.

Dit alles invullen geeft cocs = Az \y.2% = Afx. fo2 = cy.

3. C3Cy = ()\fx.f3$)02 == )\CE.CQ(CQ(CQCC))
Ax.ca(Az.(ca7)?2) = Az.ca(Nz.con(cawz)) = Az.co(Az.2?(222))
= Az.co(Az.2%2) = Az.Qw.(Az.242)%w) = dzw.2* (zw)

= lrw.zdw = cs.

[Hoe bewijs je FiCpCpy = Cpm €1 CpCpy = Cpyn voor alle n,m € N7

Exercise 3
Mz =xMz <= M = la.aMa <= M = (\ba.aba)M

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

M = (Acba.aba(cc))(Acba.aba(cc))

Nu geldt Mz — (WW)z — (Ae.G(cc)W)x — GIWW)z — GMz —
(Nba.aba)Mz — (Aa.aMa)x — M.



