
Äîìàøíåå çàäàíèå 16.03.14

1. Ïîñëåäîâàòåëüíîñòü an ïîëîæèòåëüíûõ ÷èñåë òàêàÿ, ÷òî

lim
n→∞

(an +
1

an
) = 2.

Íàéäèòå

lim
n→∞

an.

2. Ïîñëåäîâàòåëüíîñòü an ñòðåìèòñÿ ê a ïðè n→∞. Äîêàæèòå, ÷òî

lim
n→∞

n
√
a1a2 . . . an = a.

3. Äàíà ïîñëåäîâàòåëüíîñòü an òàêàÿ, ÷òî
an+1

an
→ a ïðè n→∞. Äîêàæèòå, ÷òî

lim
n→∞

n
√
an = a.

4. Äîêàæèòå, ÷òî

lim
n→∞

n
n
√
n!

= e.

5. Ïðèäóìàéòå îãðàíè÷åííóþ ïîñëåäîâàòåëüíîñòü an, íå èìåþùóþ ïðåäåëà, òàêóþ, ÷òî

lim
n→∞

an
an−1

= 1.

6. Íàòóðàëüíûé ðÿä ðàçáèò íà n íåïåðåñåêàþùèõñÿ àðèôìåòè÷åñêèõ ïðîãðåññèé ñ ðàçíîñòÿìè

r1, . . . , rn. Äîêàæèòå, ÷òî
1

r1
+ · · ·+ 1

rn
= 1.

7. Âû÷èñëèòü ïðåäåë ïîñëåäîâàòåëüíîñòè

an =
n∑

k=1

1

(2k − 1)(2k + 1)
.

8. Âû÷èñëèòü ïðåäåë ïîñëåäîâàòåëüíîñòè

an =
n∑

k=2

k − 1

k!
.

9. Ïðåäïîëîæèì, ÷òî äëÿ ïîñëåäîâàòåëüíîñòè an ñóùåñòâóåò α < 1 òàêîå, ÷òî

|an+1 − an| ≤ α|an − an−1|.

Äîêàæèòå, ÷òî ïîñëåäîâàòåëüíîñòü an ñõîäèòñÿ.
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