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Ïðåäåë ïîñëåäîâàòåëüíîñòè, ÷èñëî e

1. Íàéäèòå òàêîå n ∈ N, n > 1, ÷òî 2n > n100.

2. Íàéäèòå ïðåäåë limn→∞ n
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3. Äîêàæèòå, ÷òî limn→∞
n
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4. Íàéäèòå ïðåäåëû ïîñëåäîâàòåëüíîñòåé: (à) an =
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5. Ñóùåñòâóåò ëè ïðåäåë ïîñëåäîâàòåëüíîñòè an = sinn?
6. à) Äîêàæèòå, ÷òî, åñëè limn→∞ an = a, òî limn→∞

a1+...+an
n = a.

(á) Ïîêàæèòå, ÷òî îáðàòíîå íåâåðíî.

×àñòè÷íûì ïðåäåëîì ïîñëåäîâàòåëüíîñòè íàçûâàåòñÿ ïðåäåë ëþáîé åå ïîäïîñëåäîâàòåëüíî-

ñòè. Âåðõíèì è íèæíèì ïðåäåëàìè ïîñëåäîâàòåëüíîñòè íàçûâàþòñÿ ñëåäóþùèå âåëè÷èíû
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7. Äîêàæèòå, ÷òî âåðõíèé è íèæíèé ïðåäåëû ïîñëåäîâàòåëüíîñòè � ýòî åå ìàêñèìàëüíûé è

ìèíèìàëüíûé ÷àñòè÷íûå ïðåäåëû.

8. ×èñëàìè Ôèáîíà÷÷è íàçûâàåòñÿ ïîñëåäîâàòåëüíîñòü ÷èñåë {fn}, çàäàííàÿ ðåêóððåíòíî:

a1 = a2 = 1, an = an−1 + an−2 ïðè n > 2. Äîêàæèòå, ÷òî ñóùåñòâóåò ïðåäåë limn→∞
an+1

an
, è

íàéäèòå åãî.

9. Äîêàæèòå, ÷òî (1 + α)n ⩾ 1 + nα ïðè n ∈ N, α > −1 (íåðàâåíñòâî ß. Áåðíóëëè).

10. (à) Äîêàæèòå, ÷òî ïîñëåäîâàòåëüíîñòü yn =
(
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)n+1
ìîíîòîííî óáûâàåò.

(á) Äîêàæèòå, ÷òî ïîñëåäîâàòåëüíîñòü yn =
(
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)n
ñõîäèòñÿ. Ïðåäåë ýòîé ïîñëåäîâàòåëü-

íîñòè îáîçíà÷àþò
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11. Äîêàæèòå, ÷òî ÷èñëî e = limn→∞
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ðàâíî ïðåäåëó ïîñëåäîâàòåëüíîñòè
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12. Äîêàæèòå èððàöèîíàëüíîñòü ÷èñëà e. (Óêàçàíèå: Ïðåäïîëîæèòå îáðàòíîå. Îöåíèòå âåëè-
÷èíó |e− an| è äîêàæèòå, ÷òî îíà íå ìîæåò áûòü ðàöèîíàëüíîé.)


