
Ëèñòîê ñåìèíàðîâ 2.

1. Íàéäèòå ïðåäåë ïîñëåäîâàòåëüíîñòè:

(a) lim
n→∞

2017n+2015
1+n

, (b) lim
n→∞

√
n2 + 7n + 7 −

√
n2 + 5n + 5, (c) lim

n→∞

(
5n+7n

2

)1/n

,

(d) lim
n→∞

n1/n.

2. Ïóñòü yn → A. Äîêàæèòå, ÷òî lim sup
n→∞

(xn + yn) = lim sup
n→∞

xn + A äëÿ âñÿêîé

ïîñëåäîâàòåëüíîñòè {xn}.
3. Ê ÷åìó è ïðè êàêèõ α ∈ R ñõîäèòñÿ ïîñëåäîâàòåëüíîñòü xn = n2n+αn

(n+1)2n+(2n+3)αn ?

4. Íàéäèòå âñå ïîñëåäîâàòåëüíîñòè {an}, óäîâëåòâîðÿþùèå ðåêóððåíòíîìó ñîîò-

íîøåíèþ an+1 = pan + qan−1. Ïðè êàêèõ p è q âñÿêàÿ òàêàÿ ïîñëåäîâàòåëüíîñòü

ñòðåìèòñÿ ê íóëþ?

5. Äàíû N íåîòðèöàòåëüíûõ ÷èñåë x1, . . . , xN . Íàéòè ïðåäåë lim
n→∞

n
√

xn
1 + · · ·+ xn

N .

6. Äîêàæèòå íåðàâåíñòâî ß. Áåðíóëëè: (1 + a)n > 1 + na ïðè n ∈ N, a > −1.

7. Íàéäèòå ïðåäåë ïîñëåäîâàòåëüíîñòè an: (i) an = 1
1·2 + 1

2·3 + · · ·+ 1
n·(n+1)

;

(ii) an+1 =
√

1 + an, a1 = 1.

8. Äîêàæèòå, ÷òî ÷èñëî e ðàâíî ïðåäåëó ïîñëåäîâàòåëüíîñòè

an = 1 +
1

1!
+

1

2!
+ · · ·+ 1

n!
.

9. Ïîñëåäîâàòåëüíîñòü ÷èñåë an ñòðåìèòñÿ ê íóëþ. Äîêàçàòü, ÷òî íàéäåòñÿ òàêàÿ

âîçðàñòàþùàÿ ê áåñêîíå÷íîñòè ïîñëåäîâàòåëüíîñòü ÷èñåë bn, ÷òî anbn → 0.

10. Îáùåæèòèå è óíèâåðñèòåò íàõîäÿòñÿ íà ðàçíûõ êîíöàõ îäíîé óëèöû. Ñòóäåíò

âûøåë èç îáùåæèòèÿ è ïîøåë ïî ïðÿìîé ê óíèâåðñèòåòó. Íà ïîëîâèíå ïóòè îí ðåøèë

âåðíóòüñÿ â îáùåæèòèå è ïîøåë îáðàòíî. Íà ïîëäîðîãå ê îáùåæèòèþ îí ïîäóìàë,

÷òî õîðîøî áû âñå-òàêè ñõîäèòü â óíèâåðñèòåò, è ïîøåë ê óíèâåðñèòåòó. Íà ïîëïóòè

ê óíèâåðñèòåòó îí îïÿòü ðàçâåðíóëñÿ ê îáùåæèòèþ è ò.ä. Ê êàêîé òî÷êå óëèöû áóäåò

ïðèáëèæàòüñÿ ñòóäåíò?

1


