
Ïðàêòèêà

17 ôåâðàëÿ 2012 ã.

1 Êîìáèíàòîðû íåïîäâèæíîé òî÷êè

Y ≡ λf.(λx.f(xx))(λx.f(xx))
Y F ≡ (λf.(λx.f(xx))(λx.f(xx)))F
→β (λx.F (xx))(λx.F (xx))
→β F ( (λx.F (xx))(λx.F (xx)) )
←β F ( (λf.(λx.f(xx))(λx.f(xx)))F )
≡ F (Y F )
Òàêèì îáðàçîì Y F =β F (Y F ), íî íå Y F →β F (Y F ).

θ ≡ (λxy.y(xxy))(λxy.y(xxy))
θF ≡ (λxy.y(xxy))(λxy.y(xxy))F
→β (λy.y( (λxy.y(xxy))(λxy.y(xxy))y ))F
≡ (λy.y(θy))F
→β F (θF )
Òàêèì îáðàçîì θF →β F (θF ).

1.1 Ðåøåíèå ðåêóðñèâíûõ óðàâíåíèé

Âîçüìåì óðàâíåíèå FMNL = M(LF )(NY )

1. Ïðåäñòàâëÿåì â âèäå F = C[F ] : F = λmnl.m(lF )(Fn)

2. Ïðåäñòàâëÿåì â âèäå F = GF , ãäå G - çàìêíóòûé òåðì, àáñòðàãèðóÿ

F: F = (λfmnl.m(lf)(fn))F . Â äàííîì ñëó÷àå G = λfmnl.m(lf)(ny)

3. F ÿâëÿåòñÿ ôèêñèðîâàííîé òî÷êîé G, ñëåäîâàòåëüíî F = Y G

Íåñëîæíî óáåäèòñÿ, ÷òî íàéäåííûé òåðì óäîâëåòâîðÿåò óðàâíåíèþ:

FMNL ≡ Y GMNL ≡ Y (λfmnl.m(lf)(fn))MNL
=β (λfmnl.m(lf)(fn))(Y (λfmnl.m(lf)(fn)))MNL
≡ (λfmnl.m(lf)(fn))(Y G)MNL
≡ (λfmnl.m(lf)(fn))FMNL
→β (λmnl.m(lF )(Fn))MNL
→β (λnl.M(lF )(Fn))NL
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→β (λl.M(lF )(FN))L
→β M(LF )(FN)

1.2 Ïðèìåð èñïîëüçîâàíèÿ êîìáèíàòîðà íåïîäâèæíîé

òî÷êè äëÿ îïðåäåëåíèÿ ôàêòîðèàëà

Óðàâíåíèå íà fac:
fac = λn. iif (iszero n) 1 (mult (fac (pred n)) n)
Èñïîëüçóÿ Y ïîëó÷àåì îïðåäåëåíèå fac:
fac ≡ Y (λfn. iif (iszero n) 1 (mult (f (pred n)) n))

2 Ñïèñêè

nil ≡ λct.t
cons ≡ λerct.ce(rct)
Ïóñòîé ñïèñîê [ ] = nil = λct.t
Íåïóñòîé ñïèñîê [1, 2, 3] = cons 1 (cons 2 (cons 3 nil)) = λct. c 1 (c 2 (c 3 t))
head ≡ λl.l(λxy.x)Ω
isempty ≡ λl.l(λxy.fls)tru

3 Ïðèìèòèâíàÿ ðåêóðñèÿ

Ðåàëèçóåì ôóíêöèþ pred, óäîâëåòâîðÿþùóþ ñëåäóþùèì ðàâåíñòâàì:

pred 0 = 0
pred n+ 1 = n
Îïðåäåëèì âñïîìîãàòåëüíûå òåðìû:

zp ≡ pair 0 0
sp ≡ λp. pair (snd p) (succ (snd p))
Òîãäà âåðíû ñëåäóþùèå ðàâåíñòâà:

sp (pair i j) =β pair j j + 1
spnzp =β pair n− 1 n
Òåïåðü ìîæíî îïðåäåëèòü pred:
pred = λn. fst (n sp zp)

Îïåðàòîð ïðèìèòèâíîé ðåêóðñèè R äîëæåí óäîâëåòâîðÿòü ñëåäóþùèì ðà-

âåíñòâàì:

R f g 0 =β f
R f g n+ 1 =β g n (R f g n)
Îïðåäåëèì âñïîìîãàòåëüíûå òåðìû:

zp′ ≡ λf. pair f 0
sp′ ≡ λgp.pair (g(sndp)(fstp)) (succ (snd p))
Òåïåðü çàìåòèì, ÷òî:
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0 (sp′ g) (fp′ f) =β zp
′f =β pair f 0 = pair (R f g 0) 0

1 (sp′ g) (fp′ f) =β (sp′ g) (zp′ f) =β pair (g 0 f) 1 = pair (R f g 1) 1
2 (sp′ g) (fp′ f) =β (sp′ g)2 (zp′ f) =β pair (g 1 (g 0 f)) 2 = pair (R f g 2) 2
n (sp′ g) (fp′ f) =β (sp′ g)n (zp′ f) = pair (R f g n) n
Òåïåðü ìû ìîæåì îïðåäåëèòü R:

R = λfgn. fst (n (sp′ g) (zp′ f))

4 Ýêâèâàëåíòíîñòü è íåýêâèâàëåíòíîñòü òåð-

ìîâ

Èç òåîðåìû ×¼ð÷à-Ðîññåðà ñëåäóþò ñëåäóþùåå ñâîéñòâî:

Åñëè M =β L1, N =β L2, L1 è L2 íàõîäÿòñÿ â íîðìàëüíîé ôîðìå è íå ðàâ-

íû, òî M 6=β N
Òàêèì îáðàçîì ìîæíî çàêëþ÷èòü, ÷òî òåðìû S,B, I, tru, pair, cons, Y è ëþ-

áîé èç íóìåðàëîâ ÷¼ð÷à λsz.snz ïîïàðíî íå β-ýêâèâàëåíòíû.

3


