
Çàíÿòèå 2

1. Îïðåäåëèòü ïðîèçâîäÿùóþ ôóíêöèþ f(z) äëÿ ÷èñåë Ôèáîíà÷÷è Fn. Ïîëó÷èòü ñ åå ïîìîùüþ ÿâíûå
âûðàæåíèÿ äëÿ ýòèõ ÷èñåë.

2. ×èñëàìè Ëþêà (Lucas numbers) íàçûâàþòñÿ ÷èñëà Ln, óäîâëåòâîðÿþùèå ñëåäóþùåìó ðåêóððåíòíîìó
ñîîòíîøåíèþ:

Ln+2 = Ln+1 + Ln, n ≥ 0; L0 = 2, L1 = 1.

Ïîñòðîèòü äëÿ íèõ ïðîèçâîäÿùóþ ôóíêöèþ è íàéòè ÿâíîå âûðàæåíèå äëÿ Ln.

3. Îáîáùåíèåì ÷èñåë Ôèáîíà÷÷è Fn è ÷èñåë Ëþêà Ln ÿâëÿþòñÿ òàê íàçûâàåìûå ïîñëåäîâàòåëüíîñòè Ëþêà
Un(p, q) è Vn(p, q), óäîâëåòâîðÿþùèå ñëåäóþùèì ðåêóððåíòíûì ñîîòíîøåíèÿì:

Un+2 = pUn+1 − q Un, n ≥ 0; Vn+2 = p Vn+1 − q Vn, n ≥ 0;

U0 = 0, U1 = 1; V0 = 2, V1 = p.

Ïîñòðîèòü ïðîèçâîäÿùèå ôóíêöèè äëÿ ýòèõ ÷èñåë.

4. Ðåøèòü ñ ïîìîùüþ îáûêíîâåííûõ ïðîèçâîäÿùèõ ôóíêöèé ñëåäóþùèå ëèíåéíûå ðåêóððåíòíûå ñîîòíî-
øåíèÿ ñ ïîñòîÿííûìè êîýôôèöèåíòàìè:

an+1 = an + 2n, a0 = 0;

an+2 = 4an+1 − 4an, a0 = a1 = 1;

an+3 = −3an+2 − 3an+1 − an, a0 = 1, a1 = a2 = 0.

5. Ïóñòü ÷èñëîâàÿ ïîñëåäîâàòåëüíîñòü {an} îïèñûâàåò êîëè÷åñòâî áèòîâûõ ñòðîê äëèíû n, â êîòîðûõ
ìåæäó êàæäîé ïàðîé åäèíèö ðàññòîÿíèå áîëüøå èëè ðàâíî òðåì. Ñîñòàâèòü ðåêóððåíòíîå ñîîòíîøåíèå
äëÿ ýòîé ïîñëåäîâàòåëüíîñòè è íàéòè äëÿ íå¼ îáûêíîâåííóþ ïðîèçâîäÿùóþ ôóíêöèþ.

6. Ñîñòàâèòü ðåêóððåíòíîå ñîîòíîøåíèå äëÿ êîëè÷åñòâà an ñëîâ äëèíû n íàä àëôàâèòîì {0, 1, 2}, íå ñî-
äåðæàùèõ äâóõ èäóùèõ ïîäðÿä íóëåé. Ðåøèòü ýòî ðåêóððåíòíîå ñîîòíîøåíèå ñ ïîìîùüþ îáûêíîâåííûõ
ïðîèçâîäÿùèõ ôóíêöèé.

7. Ðåøèòå ñ ïîìîùüþ ýêñïîíåíöèàëüíûõ ïðîèçâîäÿùèõ ôóíêöèé ñëåäóþùèå ëèíåéíûå ðåêóððåíòíûå ñî-
îòíîøåíèÿ:

an+1 = 2(n+ 1)an + (n+ 1)!, a0 = 0,

an+2 = an+1 + (n+ 1)an, a0 = a1 = 1,

an = nan−1 + n(n− 1)an−2, a0 = a1 = 1.
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