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Crambe repetita

È äåñÿòü ðàç ïîâòîðåííîå áóäåò íðàâèòüñÿ

Êâèíò Ãîðàöèé Ôëàêê

1. Äîêàæèòå, ÷òî ìíîãî÷ëåí P (x) = (x+1)2017−x2017−1 äåëèòñÿ íà Q(x) = (x2+x+1)2.
2. Ïóñòü a, b, c � êîðíè óðàâíåíèÿ x3 − x+ 1 = 0. Íàéäèòå a8 + b8 + c8.
3. Íàéäèòå ÷èñëî êâàäðàòíûõ òð¼õ÷ëåíîâ ax2 + bx+ c, êîòîðûå óäîâëåòâîðÿþò ñëåäó-

þùèì óñëîâèÿì:
(a) a, b, c ðàçëè÷íû;
(b) a, b, c ∈ {1, 2, 3, · · · 2019};
(c) ax2 + bx+ c äåëèòñÿ íà x+ 1.

4. Ïðî ìíîãî÷ëåí ïÿòîé ñòåïåíè P (x) èçâåñòíî, ÷òî (x− 1)3 äåëèò P (x) + 1, à (x+ 1)3

äåëèò P (x)− 1. Íàéäèòå âñå òàêèå ìíîãî÷ëåíû.
5. Êâàäðàòíûé òð¼õ÷ëåí P (x) = ax2+bx+c òàêîâ, ÷òî |P (0)| 6 1, |P (1)| 6 1, |P (−1)| 6

1. Äîêàæèòå, ÷òî P (x) 6 7, ãäå x ∈ [−2; 2].
6. Äàí ìíîãî÷ëåí f(x) = xn + an−2x

n−2 + an−3x
n−3 + ..... + a1x + a0. Äîêàæèòå, ÷òî

ñóùåñòâóåò òàêîé i èç ìíîæåñòâà {1, ...., n}, ÷òî èìååò ìåñòî íåðàâåíñòâî |f(i)| > n!

(ni)
.

7. Èçâåñòíî, ÷òî a, b � íàòóðàëüíûå ÷èñëà òàêèå, ÷òî ab 6= 1. Íàéäèòå âñå âîçìîæíûå
çíà÷åíèÿ âûðàæåíèÿ a2+ab+b2

ab−1
.

8. Íàéäèòå âñå ìíîãî÷ëåíû P (x) ñ äåéñòâèòåëüíûìè êîýôôèöèåíòàìè, óäîâëåòâîðÿþ-
ùåå óðàâíåíèþ

P
(
x3
)
= P

(
x2
)
P (x) + xP

(
x2
)
+ x2P (x)

äëÿ âñåõ x ∈ R.
9. Petya and Vasya play the following game. Petya conceives a polynomial P (x) having

integer coe�cients. On each move, Vasya pays him a ruble, and calls an integer a of his choice,
which has not yet been called by him. Petya has to reply with the number of distinct integer
solutions of the equation P (x) = a. The game continues until Petya is forced to repeat an
answer. What minimal amount of rubles must Vasya pay in order to win?

10.Äàí ìíîãî÷ëåí ñ öåëûìè êîýôôèöèåíòàìè f(x) = anx
n + an−1x

n−1 + ... + a1x + a0,
óäîâëåòâîðÿþùèé ñâîéñòâàì
1)|a0| � ïðîñòîå ÷èñëî .
2)|a0| > |a1|+ |a2|+ ...+ |an−1|+ |an|
Äîêàæèòå, ÷òî f(x) íåïðèâîäèì íàä Z[x].


