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Óêàçàíèÿ

1. Ïðèìåð 1 0 0
0 0 1
0 −1 0


2. Ïðèìåð

xn =

{
1, n � ïðîñòîå,

0, n � íåïðîñòîå.

3. Îáîçíà÷èì èíòåãðàë

I =

1∫
−1

x2k + 2017

2018x + 1
dx,

è ñäåëàåì çàìåíó t = −x.

I =

1∫
−1

t2k + 2017

2018t + 1
· 2018t dt,

Ïîñëå ñëîæåíèÿ äàííûõ èíòåãðàëîâ 2I =
1∫

−1

(x2k + 2017) dx = 2
2k+1 + 2 · 2017.

4. Çàìåòèì, ÷òî äëÿ ôóíêöèè g(x) = 3 − 9
x âåðíî, ÷òî g(g(g(x))) = x. Îòêóäà ïîëó÷àåì ñèñòåìó èç òðåõ

íåèçâåñòíûõ: 
f(x) + f

(
3− 9

x

)
= x− 9

x

f
(
3− 9

x

)
+ f

(
− 9

x−3

)
= 3− 9

x −
9
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f
(
− 9

x−3

)
+ f (x) = − 9
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9

− 9
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äëÿ âñåõ x 6= 0, x 6= 3. Îòêóäà íàõîäèì ðåøåíèå f(x) = x − 3
2 äëÿ âñåõ x 6= 0, x 6= 3. Ñ ó÷åòîì

íåïðåðûâíîñòè, ïîëó÷àåì, ÷òî ôóíêöèÿ äîîïðåäåëÿåòñÿ íà âñåõ ÷èñëîâîé ïðÿìîé â òàêîì æå âèäå.

5. Äîñòàòî÷íî èñïîëüçîâàòü 2 ôàêòà:

1) âñå ëó÷è èñõîäÿùèå èç ôîêóñà ïàðàáîëû ïîñëå îòðàæåíèÿ èäóò ïàðàëëåëüíî îñè ñèììåòðèè ïàðà-

áîëû;

2) áèññåêòðèñû âíóòðåííèõ îäíîñòîðîííèõ óãëîâ ïðè ïàðàëëåëüíûõ ïðÿìûõ ïåðïåíäèêóëÿðíû.

6. Âñå íå÷åòíûå n ïîäõîäÿò. Äëÿ ýòîãî äîñòàòî÷íî âñïîìíèòü, ÷òî áèíîìèàëüíûå êîôôèöèåíòû îáëàäàþò

ñâîéñòâîì ñèììåòðèè Ck
n = Cn−k

n . Â ñëó÷àå ÷åòíîãî n, ñîãëàñíî ïîñòóëàòó Áåðòðàíà ñðåäè ÷èñåë îò n/2
äî n ñóùåñòâóåò ïðîñòîå. Ïðè÷åì ñòåïåíü äàííîãî ïðîñòîãî ÷èñëà áóäåò íå÷åòíà, ÷åãî íå ìîæåò áûòü.

7. Çàìåíà bn = π − an äàåò ïîñëåäîâàòåëüíîñòü: bn+1 = bn − sin bn, b0 = π − 1. Ïðàâàÿ ÷àñòü ÿâëÿåòñÿ

bn− sin bn ïîëîæèòåëüíà, òî åñòü îãðàíè÷åíà íà (0;π− 1). Íåñëîæíî ïîêàçàòü, ÷òî ïîñëåäîâàòåëüíîñòü
áóäåò óáûâàþùåé. Ñëåäîâàòåëüíî, îíà ñõîäèòñÿ. Ïðåäåë ëåãêî íàéòè èç ïðåäåëüíîãî ïåðåõîäà: b = πn.
Òàê êàê ïðåäåë äîëæåí ëåæàòü â [0;π − 1], òî ýòî 0. Îòâåò: π.

8. Çàìåòèì, ÷òî f(n, k) + f(k, n) = 2n+k+1. Ýòî ìîæíî äîêàçàòü ïî èíäóêöèè. Îòâåò: f(n, n) = 4n.


