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1. Äîêàæèòå, ÷òî äëÿ ëþáîãî íàòóðàëüíîãî n âåðíî ðàâåíñòâî:

2π∫
0

sin(sinx+ nx) dx = 0.

2. Ñóùåñòâóåò ëè òàêîé ìíîãî÷ëåí P (x), ÷òî P (1) = 2, P (2) = 1 è P (x) ïðèíèìàåò èððàöèîíàëüíûå

çíà÷åíèÿ äëÿ âñåõ ðàöèîíàëüíûõ x, êðîìå 1 è 2?

3. Äëÿ ïîëîæèòåëüíûõ ÷èñåë ai èçâåñòíî, ÷òî a1 · a2 · . . . · an = 1. Äîêàæèòå, ÷òî ôóíêöèÿ

f(x) = (1 + ax1)(1 + ax2) . . . (1 + axn)

íåóáûâàþùàÿ ïðè x > 0.

4. Äàí òåòðàýäð, ãðàíè êîòîðîãî èìåþò îäèíàêîâóþ ïëîùàäü. Äîêàæèòå, ÷òî âñå åãî ãðàíè ðàâíû.

5. Äëÿ íàáîðà âåùåñòâåííûõ ÷èñåë c0, c1, . . . , cn èçâåñòíî, ÷òî

c0 +
c1
2

+
c2
3

+ . . .+
cn

n+ 1
= 0.

Äîêàæèòå, ÷òî óðàâíåíèå c0 + c1x+ c2x
2 + . . .+ cnx

n = 0 èìååò õîòÿ áû îäèí âåùåñòâåííûé êîðåíü.

6. A � àññîöèàòèâíîå êîëüöî ñ åäèíèöåé (íå ãàðàíòèðóåòñÿ, ÷òî óìíîæåíèå êîììóòàòèâíî). D � ìíîæå-

ñòâî âñåõ íåîáðàòèìûõ ýëåìåíòîâ A. Èçâåñòíî, ÷òî a2 = 0 äëÿ âñåõ ýëåìåíòîâ a ∈ D. Äîêàæèòå, ÷òî

axa = 0 äëÿ âñåõ a ∈ D, x ∈ A.

7. Äàíà ìàòðèöà A ðàçìåðîì n× n, ãäå ýëåìåíòû ìàòðèöû aij ðàâíû ïîñëåäíåé öèôðå ÷èñëà (i+ j − 2).

(a) Âû÷èñëèòå îïðåäåëèòåëü ìàòðèöû ïðè n 6 8;

(b) Âû÷èñëèòå îïðåäåëèòåëü ìàòðèöû ïðè n > 11;

(c) Äîêàæèòå, ÷òî îïðåäåëèòåëü ìàòðèöû äåëèòñÿ íà 107 ïðè n = 9 è n = 10.

8. Îáîçíà÷èì ÷àñòè÷íóþ ñóììó ãàðìîíè÷åñêîãî ðÿäà ÷åðåç
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Íàéòè ñóììó ñëåäóþùåãî ðÿäà:
H1

10
+

H2

100
+

H3

1000
+ . . .


