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Ðåêóððåíòû

1. Íàéäèòå an, åñëè a0 =
1
2 , an+1 =

an
2+3nan

, n > 1.
2. Ïîñëåäîâàòåëüíîñòü {an} îïðåäåëåíà êàê a1 = a2 = 1, an+2 = an+1 + an

3n ïðè n > 1.
Äîêàæèòå, ÷òî an < 2 ïðè n > 1.

3. Ïîñëåäîâàòåëüíîñòü {bn} îïðåäåëåíà êàê b1 = 1, b2 = 5, bn+1 = 5bn − 6bn−2, n > 2.
à) Äîêàæèòå, ÷òî bn+1 − 2bn ÿâëÿåòñÿ ãåîìåòðè÷åñêîé ïðîãðåññèåé.

á) Îïðåäåëèì ïîñëåäîâàòåëüíîñòü {an} êàê a1 = 1, an = bn

(
1
b1

+ 1
b2

+ . . .+ 1
bn−1

)
, n > 2. Äîêà-

æèòå, ÷òî
(
1 + 1

a1

)(
1 + 1

a2

)
. . .
(
1 + 1

an

)
< 3.

4. Ïîñëåäîâàòåëüíîñòü {un} îïðåäåëåíà êàê u1 >
1
2 , u2 = 2u1, un+2 =

un+1+2u2
n+1

2un
. Íàéäèòå

lim
n→∞

1
u1

+ 1
u2

+...+ 1
un

n .

5. Ïîñëåäîâàòåëüíîñòü ÷èñåë {hn} çàäàíà óñëîâèÿìè h1 = 1
2 , hn+1 =

√
1−
√

1−h2
n

2 , n > 1.

Äîêàæèòå íåðàâåíñòâî
∞∑
k=1

hk < 1, 03.

6. Ïîñëåäîâàòåëüíîñòü {an} îïðåäåëåíà êàê a1 = 5, an+1 = a2n−2 äëÿ íàòóðàëüíûõ n. Íàéäèòå
à) lim

n→∞
an+1

a1a2...an
; á) lim

n→∞

(
1
a1

+ 1
a1a2

+ . . .+ 1
a1a2...an

)
.

7. Ïîñëåäîâàòåëüíîñòü çàäàíà óñëîâèÿìè a1 = 100, an+1 = an + 1
an
, n > 1. Íàéäèòå [a2019].

8. 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.
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