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1. Íàéòè F è G, óäîâëåòâîðÿþùèå ñëåäóþùèì ðàâåíñòâàì:
F = A F G
G = B F G
Çàäà÷à èìååò áîëåå 1 ðåøåíèÿ.

2. Ðåàëèçîâàòü íà âàøåì ëþáèìîì ßÏ ñëåäóþùóþ ïðîãðàììó.
Èìåíà input è output ôàéëîâ ïåðåäàþòñÿ â ïàðàìåòðàõ êîììàíäíîé
ñòðîêè.
Âî âõîäíîì ôàéëå íà êàæäîé èç ñòðî÷åê íàõîäèòñÿ óðàâíåíèå íà òåð-
ìû âèäà F A = A (\x. x F ) (\ âìåñòî λ)
Â ðåçóëüòàòå íóæíî âûäàòü òåðìû, óäîâëåòâîðÿþùèå óðàâíåíèÿì, â
âèäå F = Y (\fa. a (\x. x f))

3. Ïîêàçàòü, ÷òî íå ñóùåñòâóåò òåðìà F òàêîãî, ÷òî ∀M,N : F (MN) =
M .

4. Äëèíà òåðìà - ýòî êîëè÷åñòâî ñèìâîëîâ â íåì (ñêîáêè, ëÿìáäû, òî÷êè
è ïåðåìåííûå) óìíîæèòü íà 0.5 ñì.
Íàéòè êîðîòêèé òåðì (äëèíû < 30 ñì) òàêîé, ÷òî åãî íîðìàëüíàÿ

ôîðìà èìååò äëèíó > 1010
10

ñâåòîâûõ ëåò.

5. Ïîêàçàòü, ÷òî ∀M∃N(N íàõîäèòñÿ â β-íîðìàëüíîé ôîðìå è NI →β

M), ãäå I = λx. x

6. Ðåàëèçîâàòü ïðè ïîìîùè îïåðàòîðà ïðèìèòèâíîé ðåêóðñèè R ôóíê-
öèþ n 7→ ((n+ 1) ∗ n)/2

7. Ðåàëèçîâàòü ïðè ïîìîùè îïåðàòîðà ïðèìèòèâíîé ðåêóðñèè R ôóíê-
öèþ àêêåðìàíà A:
A 0 n = n+ 1
A m+ 1 0 = A m 1
A m+ 1 n+ 1 = A m (A m+ 1 n)

8. (a) Íàïèñàòü îïåðàòîð ïðèìèòèâíîé ðåêóðñèè L äëÿ ñïèñêîâ, óäî-
âëåòâîðÿþùèé ñëåäóþùèì ðàâåíñòâàì:
L F G nil =β F
L F G (cons X T ) =β G X T (L F G T )
Ðåàëèçîâàòü ïðè ïîìîùè íåãî ñëåäóþùèå ôóíêöèè:
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(b) tail, âîçâðàùàþùóþ õâîñò ñïèñêà:
tail (cons A (cons B (cons C nil))) = cons B (cons C nil)

(c) append, îáúåäèíÿþùóþ äâà ñïèñêà:
append (cons A (cons B nil)) (cons C (cons D nil))
= cons A (cons B (cons C (cons D nil)))
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