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Àëãåáðàè÷åñêèå øòó÷êè�1. 8 èþíÿ

×àñòü 1.

Óïðàæíåíèå 1. Äîêàæèòå, ÷òî åñëè

a1

b1
= a2

b2
= a3

b3
= . . . = a2022
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b1
=

a1 + 2a2 + 3a3 + . . .+ 2022a2022
b1 + 2b2 + 3b3 + . . .+ 2022b2022

.

Óïðàæíåíèå 2.Ïðî ÷èñëà a, b, c èçâåñòíî, ÷òî 7a2−143a = 7b2−143b =
= 7c2 − 143c. Äîêàæèòå, ÷òî ñðåäè íèõ åñòü ðàâíûå.

1. Äîêàæèòå, ÷òî åñëè

x2 − yz

a
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b
=

z2 − xy
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6= 0, òî
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x
=

b2 − ca

y
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c2 − ab

z
.

2. �åøèòå â äåéñòâèòåëüíûõ ÷èñëàõ óðàâíåíèå

√

2− x2 − y2 =

= 3

√

3− x3 − y3.

3. Ïîñëåäîâàòåëüíîñòü xn óäîâëåòâîðÿåò ñëåäóþùèì óñëîâèÿì: x1 = 1,

x2 = 2, x3 = 3, à äëÿ êàæäîãî n > 3 âûïîëíåíî ðàâåíñòâî

xn−2(xn+1 + xn−1) = xn(xn + xn−1).

Âåðíî ëè, ÷òî êàæäîå èç ÷èñåë x1, x2, x3, . . . , x2020 öåëîå?

×àñòü 2.

Óïðàæíåíèå 3. Â ïîñëåäîâàòåëüíîñòè ïåðâûé ÷ëåí ðàâåí 1, à êàæäûé

ñëåäóþùèé ðàâåí ñóììå âñåõ ïðåäûäóùèõ. ×åìó ðàâåí 1000-é ÷ëåí?

4. Ïî öåëîìó ÷èñëó a ïîñòðîèì ïîñëåäîâàòåëüíîñòü a1 = a, a2 = 1+a1,
a3 = 1 + a1a2, a4 = 1 + a1a2a3, . . . . Äîêàæèòå, ÷òî ðàçíîñòè åå ñîñåäíèõ

÷ëåíîâ an+1 − an � êâàäðàòû öåëûõ ÷èñåë.

5. Ïîñëåäîâàòåëüíîñòü xn çàäàíà ñëåäóþùèìè óñëîâèÿìè: x1 = 3,

x1 + · · ·+ xn−1 +
4

3
xn = 4. Íàéäèòå x2019.

6. Ïóñòü a1, a2, . . . áåñêîíå÷íàÿ ïîñëåäîâàòåëüíîñòü íàòóðàëüíûõ ÷è-

ñåë òàêàÿ, ÷òî a1 = 2021 è an+1 = (a1 + a2 + . . . + an)
2 − 1 äëÿ âñåõ

íàòóðàëüíûõ n. Äîêàæèòå, ÷òî ïðè n > 2 ÷èñëî an ìîæíî ðàçëîæèòü â

ïðîèçâåäåíèå 2n ñîìíîæèòåëåé, ãäå êàæäûé áîëüøå 1. Ñîìíîæèòåëè íå

îáÿçàòåëüíî ðàçëè÷íû.
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