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Ñåðèÿ 42. Ïîñëåäîâàòåëüíîñòè

1. Äîêàæèòå, ÷òî åñëè a1 = 1, an+1 =
an
2
+ 1

an
, n > 1, òî 0 < a10 −

√
2 < 10−210.

2 Ïîñëåäîâàòåëüíîñòü çàäàíà óñëîâèÿìè a1 = 100, an+1 = an + 1
an
, n > 1. Íàéäèòå

[a2020].
3. Äîêàæèòå, ÷òî åñëè u0 = 0, 001, un+1 = un(1− un), n > 0, òî u1000 <

1
2000

.
4. Ïîñëåäîâàòåëüíîñòü {xn} íà÷àëüíûì óñëîâèåì x1 = 1/2 è ñîîòíîøåíèåì xn+1 =

1− x1x2 . . . xn. Äîêàæèòå, ÷òî a) x100 > 0, 99; á) x100 < 0, 991.

5. Ïîñëåäîâàòåëüíîñòü {xn} çàäàíà ñîîòíîøåíèåì xn+1 = xn+
x2
n

n(n+1)
, ïðè÷åì x1 ∈ (0, 1).

Äîêàæèòå, ÷òî ýòà ïîñëåäîâàòåëüíîñòü îãðàíè÷åíà.

6 à) Äîêàæèòå, ÷òî åñëè xn+1 = xn + x2
n

n2 è 0 < x1 < 1, òî ïîñëåäîâàòåëüíîñòü {xn}
îãðàíè÷åíà.
á) Äîêàæèòå, ÷òî lim

n→∞
n(α− xn) = α2, ãäå α = lim

n→∞
xn.

7 Ïîñëåäîâàòåëüíîñòü îïðåäåëåíà êàê a1 = 0, (n+ 1)3an+1 = 2n2(2n+ 1)an + 2(3n+ 1).
Äîêàæèòå, ÷òî ñóùåñòâóåò áåñêîíå÷íî ìíîãî öåëûõ ÷ëåíîâ ïîñëåäîâàòåëüíîñòè.

8. Ïîñëåäîâàòåëüíîñòü {xk} îïðåäåëåíà êàê x1 = 1, x2k = −xk, x2k−1 = (−1)k+1xk äëÿ
íàòóðàëüíûõ k. Äîêàæèòå, ÷òî x1 + . . .+ xn > 0 äëÿ âñåõ íàòóðàëüíûõ n


