
Äîìàøíåå çàäàíèå �3
Ãðóïïà 504

Êîëè÷åñòâî áàëëîâ íà çà÷¼ò: 8,5.

1. (1) Ñêîëüêèìè ñïîñîáàìè ìîæíî èç 60 ðàçëè÷íûõ ãðèáîâ ñäåëàòü ÷åòûðå íåðàçëè÷èìûå
ñâÿçêè ïî ïÿòíàäöàòü ãðèáîâ â êàæäîé?

2. (1,5) Íàéòè ðåêóððåíòíóþ ôîðìóëó äëÿ âû÷èñëåíèÿ ÷èñåë F (n), ââåäåííûõ íà çàíÿòèè.

3. (1,5) Äîêàçàòü, ÷òî äëÿ âñåõ n > 2 ÷èñëà Áåëëà B(n) < n!.

4. (1) Äîêàçàòü êîìáèíàòîðíî ñëåäóþùóþ ôîðìóëó äëÿ ÷èñåë Ñòèðëèíãà S(n, 3):

S(n, 3) =
3n − 3(2n − 2)− 3

6
.

5. (1) Ðåøèòü ñëåäóþùèå ëèíåéíûå îäíîðîäíûå ðåêóððåíòíûå ñîîòíîøåíèÿ âòîðîãî ïî-
ðÿäêà:

an+2 = 5an+1 − 6an, a0 = 2, a1 = 6;

an+2 = −2an+1 − an, a0 = 2, a1 = 6;

an+2 = 2
√
2an+1 − 4an, a0 = 1, a1 = 2.

6. (1,5) Ïîñòðîèòü îáùåå ðåøåíèå íåîäíîðîäíîãî ðåêóððåíòíîãî ñîîòíîøåíèÿ âòîðîãî ïî-
ðÿäêà

an+2 = 5 an+1 − 4 an + 3 · 2n.

7. (2) Ïîñòðîèòü îáùåå ðåøåíèå íåîäíîðîäíîãî ðåêóððåíòíîãî ñîîòíîøåíèÿ âòîðîãî ïî-
ðÿäêà

an+2 = 3 an+1 − 2 an + 3 · sin(nπ/2).

8. (1,5) Íà ïëîñêîñòè íàðèñîâàíû n îêðóæíîñòåé òàê, ÷òî ëþáàÿ ïàðà îêðóæíîñòåé ïå-
ðåñåêàåòñÿ ðîâíî ïî äâóì òî÷êàì, è íèêàêèå òðè îêðóæíîñòè íå èìåþò îáùåé òî÷êè
ïåðåñå÷åíèÿ. Îïðåäåëèòü êîëè÷åñòâî an îáëàñòåé, íà êîòîðûå ðàçáèâàåòñÿ ïëîñêîñòü
òàêèìè îêðóæíîñòÿìè.

9. (2) Ðàññìîòðèì ïëîñêîñòü (x, y). Ïðåäïîëîæèì, ÷òî ìû ìîæåì õîäèòü ïî ïëîñêîñòè,
äåëàÿ øàã ââåðõ (U), øàã âïðàâî (R) è øàã âëåâî (L) íà åäèíèöó äëèíû òàê, ÷òîáû øàã
R íèêîãäà íå ñëåäîâàë çà øàãîì L è íàîáîðîò. Ïîäñ÷èòàòü êîëè÷åñòâî an òàêèõ ïóòåé
ïîñëå n øàãîâ.

10. (1) Äîêàçàòü, ÷òî ÷èñëà Ôèáîíà÷÷è Fn óäîâëåòâîðÿþò ñëåäóþùèì ñîîòíîøåíèÿì:

Fn+m = Fn−1 Fm + Fn Fm+1; (1)

F1 + F3 + . . .+ F2n−1 = F2n; (2)

F 2
1 + F 2

2 + . . .+ F 2
n = Fn Fn+1. (3)



11. (2) Äîêàçàòü, ÷òî ëþáûå äâà ïîñëåäîâàòåëüíî èäóùèõ äðóã çà äðóãîì ÷èñëà Ôèáîíà÷÷è
Fn è Fn+1 âçàèìíî ïðîñòûå.


