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Óêàçàíèÿ

1. Îòâåò: 144. Òàê êàê ìèíèìàëüíûé ýëåìåíò ìíîæåñòâà ðàâåí ìîùíîñòè ìíîæåñòâà, òî óêàçàííîå êîëè-

÷åñòâî ðàâíî:
5∑

k=0

Ck11−k = 144.

2. Îòâåò: (2; 1 +
√
2]. Ïóñòü α � îäèí èç îñòðûõ óãëîâ òðåóãîëüíèêà. Òîãäà:

h

r
= sinα+ cosα+ 1 =

√
2 sin

(
α+

π

4

)
+ 1.

3. (Àáäèêàëûêîâ À.Ê.) Îòâåò: x2012 =
1+32012

2 , y2012 =
1−32012

2α .

Çàìåòèì, ÷òî èç óñëîâèÿ ñëåäóåò xn+1 + αyn+1 = xn + αyn. Òàêèì îáðàçîì, xn + αyn = x0 + αy0 = 1
äëÿ âñåõ n. Èñêëþ÷èâ yn èç ïåðâîãî ðåêóððåíòíîãî ñîîòíîøåíèÿ, ïîëó÷èì xn+1 = 3xn − 1. Ðåøèâ

ïîëó÷åííîå ñ ïîìîùüþ çàìåíû tn = xn −
1

2
, íàéä¼ìx2012 =
1+32012

2 ,

y2012 =
1− x2012

α
=

1− 32012

2α
.

4. Îòâåò: íåò. Äîñòàòî÷íî ðàññìîòðåòü ïîäïîñëåäîâàòåëüíîñòü {x60k}.

5. Îòâåò: π2 . Îáîçíà÷èì èñêîìûé èíòåãðàë êàê I. Ñäåëàåì ïîäñòàíîâêó x =
π

2
− t:

I =

π/2∫
0

(
sin2

(
cos2 t

)
+ cos2

(
sin2 t

))
dx =

=

π/2∫
0

(
1− cos2

(
cos2 t

)
+ 1− sin2

(
sin2 t

))
dx = π − I.

6. Îòâåò: 1.
n+ 2

n! + (n+ 1)! + (n+ 2)!
=

=
n+ 2

n!(1 + n+ 1 + (n+ 1)(n+ 2))
=

=
1

n!(n+ 2)
=

n+ 1

(n+ 2)!
=

1

(n+ 1)!
− 1

(n+ 2)!
.

7. Îòâåò: x+C è −x+C, ãäå C � ïîñòîÿííàÿ. Çàìåòèì, ÷òî |f(1)− f(0)| = 1 (èç óñëîâèÿ). Äëÿ t ∈ (0; 1)
èìååì:

1 = |f(1)− f(0)| 6 |f(1)− f(t)|+ |f(t)− f(0)| 6 (1− t) + t = 1.

Ñëåäîâàòåëüíî, ëèáî f(t) = t+ f(1)− 1 äëÿ âñåõ t, ëèáî f(t) = −t+ f(1) + 1 äëÿ âñåõ t (â çàâèñèìîñòè
îò çíàêà f(1)− f(0)).
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8. (Àáäèêàëûêîâ À.Ê.) Íåòðóäíî äîêàçàòü, ÷òî óðàâíåíèå tg x = x èìååò ðîâíî îäèí êîðåíü íà ëþáîì èç

îòðåçêîâ âèäà
[
πl − π

2
, πl +

π

2

]
, l ∈ Z. Òàêèì îáðàçîì, xn ∈

[
πn− π

2
, πn+

π

2

]
è ïîýòîìó ïðè k →∞

| cosxnk
| = 1√

1 + tg2 xnk

=
1√

1 + x2nk

=

= O∗
(

1

xnk

)
= O∗

(
1

nk

)
,

îòêóäà è ñëåäóåò, ÷òî äâà äàííûõ ðÿäà ñõîäÿòñÿ èëè ðàñõîäÿòñÿ îäíîâðåìåííî.

9. (Àáäèêàëûêîâ À.Ê.) Îòâåò: (n−2) ·2n−1. Ïåðåñòàâèì ñòðîêè ìàòðèöû A òàê, ÷òîáû âñå ìèíóñ åäèíèöû

ñòàëè íà ãëàâíóþ äèàãîíàëü; ïðè ýòîì ìîäóëü îïðåäåëèòåëÿ íå èçìåíèòñÿ. Îïðåäåëèòåëü èçìåí¼ííîé

ìàòðèöû íàõîäèòñÿ ñ ïîìîùüþ ýëåìåíòàðíûõ ïðåîáðàçîâàíèé è ðàâåí (n− 2) · (−2)n−1.

10. Ïóñòü a1, ..., an � âñå îáðàòèìûå ýëåìåíòû S. Òîãäà {a1, a2, ..., an} = {aia1, aia2, ..., aian} äëÿ âñåõ

i ∈ {1, ..., n}. Ñëåäîâàòåëüíî, aiS = S äëÿ âñåõ i äëÿ âñåõ i ∈ {1, ..., n}. Îòñþäà S2 = nS.

Åñëè 1 6= −1, òî âñå îáðàòèìûå ýëåìåíòû ðàçáèâàþòñÿ íà ïàðû ïðîòèâîïîëîæíûõ, ò.å. S = 0. Åñëè
1 = −1, òî n = 0 èëè 1.


