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Ïðèìèòèâíî è ÷àñòè÷íî ðåêóðñèâíûå ôóíêöèè

Îòîáðàæåíèå f : X → ω, ãäå X ⊆ ωn, íàçûâàåòñÿ ÷àñòè÷íîé n-
ìåñòíîé ôóíêöèåé, èëè ïðîñòî ôóíêöèåé.

Åñëè X = ωn, òî ôóíêöèÿ f íàçûâàåòñÿ âñþäó îïðåäåë¼ííîé.
Åñëè X = ∅, òî ôóíêöèÿ f íàçûâàåòñÿ íèãäå íå îïðåäåë¼ííîé.

Áàçèñíûìè ôóíêöèÿìè íàçûâàþò ñëåäóþùèå ôóíêöèè:
1. θ(x) = 0 � íóëåâàÿ ôóíêöèÿ.
2. s(x) = x+ 1 � ôóíêöèÿ ñëåäîâàíèÿ.
3. I in(x1, . . . , xn) = xi � ôóíêöèÿ âûáîðà (ïðîåêöèè).

Îáîçíà÷èì ÷åðåç Fn ìíîæåñòâî âñåõ n-ìåñòíûõ ÷àñòè÷íûõ ôóíêöèé.

Îïåðàòîð ñóïåðïîçèöèè

S : Fm × Fn × . . .× Fn︸ ︷︷ ︸
m

→ Fn,

ãäå

S(f, g1, . . . , gm) = h
df⇔ h(x1, . . . , xn) = f(g1(x1, . . . , xn), . . . , gm(x1, . . . , xn)).

Îïåðàòîð ïðèìèòèâíîé ðåêóðñèè

R : Fn−1 × Fn+1 → Fn,

ãäå

R(g, f) = h
df⇔

{
h(x1, . . . , xn−1, 0) = g(x1, . . . , xn−1),

h(x1, . . . , xn−1, k + 1) = f(x1, . . . , xn−1, k, f(x1, . . . , xn−1, k)).



Ïðèìèòèâíî è ÷àñòè÷íî ðåêóðñèâíûå ôóíêöèè

Îïåðàòîð ìèíèìèçàöèè

µ : Fn+1 → Fn,

ãäå µ(f) = h è h(x1, . . . , xn) = y òîãäà è òîëüêî òîãäà, êîãäà f(x1, . . . , xn, 0),
. . . , f(x1, . . . , xn, y − 1) îïðåäåëåíû, ïðè÷åì f(x1, . . . , xn, k) 6= 0 äëÿ âñåõ
k < y, è f(x1, . . . , xn, y) = 0.

Îáîçíà÷åíèå: h(x1, . . . , xn) = µy[g(x1, . . . , xn, y)].

Ôóíêöèÿ íàçûâàåòñÿ ïðèìèòèâíî ðåêóðñèâíîé, åñëè îíà ïîëó÷àåòñÿ
èç áàçèñíûõ ôóíêöèé ñ ïîìîùüþ êîíå÷íîãî ÷èñëà ïðèìåíåíèé îïåðàòîðà
ñóïåðïîçèöèè è îïåðàòîðà ïðèìèòèâíîé ðåêóðñèè.

Ôóíêöèÿ íàçûâàåòñÿ ÷àñòè÷íî ðåêóðñèâíîé, åñëè îíà ïîëó÷àåòñÿ èç
áàçèñíûõ ôóíêöèé ñ ïîìîùüþ êîíå÷íîãî ÷èñëà ïðèìåíåíèé îïåðàòîðà ñó-
ïåðïîçèöèè, îïåðàòîðà ïðèìèòèâíîé ðåêóðñèè è îïåðàòîðà ìèíèìèçàöèè.


