
Ñèáèðñêàÿ ìàòåìàòè÷åñêàÿ îëèìïèàäà 2023 1 êóðñ

Çàäà÷à 1 (ïðåäëîæèë Áåëîóñîâ Ä.Ñ., Íîâîñèáèðñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò).
Ñóùåñòâóåò ëè îòëè÷íûé îò òîæäåñòâåííîãî ïîëèíîì p(x) òàêîé, ÷òî âñå åãî íåíóëåâûå êîýôôèöèåí-

òû ÿâëÿþòñÿ íåöåëûìè, è äëÿ ëþáûõ äâóõ ðàçëè÷íûõ öåëûõ ÷èñåë a, b âûðàæåíèå p(a)−p(b)
a−b

ÿâëÿåòñÿ
öåëûì?

Ðåøåíèå. Îòâåò: äà.
Ïîäõîäèò, íàïðèìåð, p(x) = x4+x2

2
:

p(a)− p(b)

a− b
=

(a− b)(a+ b)(a2 + b2) + (a+ b)(a− b)

2(a− b)
=

(a+ b)(a2 + b2 + 1)

2

Äàííîå ÷èñëî öåëîå, òàê êàê a+ b è a2 + b2 + 1 � öåëûå ÷èñëà ðàçíîé ÷åòíîñòè.

Çàäà÷à 2 (ïðåäëîæèë Øåôåð Å.È., Íîâîñèáèðñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò).
Ïîñëåäîâàòåëüíîñòü {an, n ⩾ 0} óäîâëåòîðÿåò ñëåäóþùèì óñëîâèÿì: a0 = 1, a1 =

1
2
,

an =
n

2
an−1 +

n(n− 1)

2
an−2 +

(−1)n(1− n)

2(n+ 1)

Íàéäèòå lim
n→∞

an
n!

Ðåøåíèå. Îòâåò: 1− e−1.
Èç óñëîâèÿ ìîæíî ñ ïîìîùüþ ìåòîäà ìàòåìàòè÷åñêîé èíäóêöèè óïðîñòèòü âûðàæåíèå äî

an = nan−1 +
(−1)n

n+ 1
.

Îòñþäà ïîëó÷èì ñëåäóþùåå:

an = n

(
(n− 1)an−2 +

(−1)n−1

n

)
+

(−1)n

n+ 1
= n(n− 1)an−2 + (−1)n−1 +

(−1)n

n+ 1
=

= · · · = n!a0 −
n!

2!
+

(−1)2n!

3!
+

(−1)3n!

4!
+ · · ·+ (−1)n−1n!

n!
+

(−1)nn!

(n+ 1)!
.

èëè, äðóãèìè ñëîâàìè,

an
n!

= 1− 1

2!
+

(−1)2

3!
+

(−1)3

4!
+ · · ·+ (−1)n−1

n!
+

(−1)n

(n+ 1)!

=
n∑

k=0

(−1)k

(k + 1)!
= 1−

n+1∑
k=0

(−1)k

k!
→ 1− 1

e

Çàäà÷à 3 (ïðåäëîæèë Äàíèëîâ Î.À., Íîâîñèáèðñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò).
Ïóñòü íåïðåðûâíàÿ ñòðîãî ìîíîòîííî-âîçðàñòàþùàÿ ôóíêöèÿ f(x) îïðåäåëåíà íà ïîëóïðÿìîé [0,+∞)
è óäîâëåòâîðÿåò óñëîâèþ f(0) = 0. Ïóñòü ôóíêöèÿ g(x) � îáðàòíàÿ ê f(x). Äîêàçàòü, ÷òî äëÿ ëþáûõ
íàòóðàëüíûõ ÷èñåë m,n âåðíî íåðàâåíñòâî

mn ⩽
m∑
k=0

[f(k)] +
n∑

s=0

[g(s)]
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Ðåøåíèå. Äîïóñòèì, ÷òî [f(m)] ⩾ n. Îáîçíà÷èì [f(s)] = ls. Èç ìîíîòîííîñòè ñëåäóåò, ÷òî ls ⩽ f(s) <
ls+1. Çàìåòèì, ÷òî â ñèëó íåïðåðûâíîñòè è ñòðîãîé ìîíîòîííîñòè ôóíêöèè f(x) òàêæå íåïðåðûâíà
è ñòðîãî ìîíîòîííà ôóíêöèÿ g(x).

m∑
k=0

[f(k)] = l1 + l2 + · · ·+ lm;

n∑
s=0

[g(s)] = 1(l2 − l1) + 2(l3 − l2) + 3(l4 − l3) + · · ·+ p(n− lp)

äëÿ íåêîòîðîãî p òàêîãî, ÷òî lp < n ⩽ lp+1. Îòñþäà ïîëó÷èì

m∑
k=0

[f(k)] +
n∑

s=0

[g(s)] = l1 + (l2 − l1) + l2 + 2(l3 − l2) + . . .

Òîãäà äëÿ ÷àñòè÷íîé ñóììû ñïðàâåäëèâî

l1 + l2 + · · ·+ lp + 1(l2 − l1) + 2(l3 − l2) + · · ·+ (p− 1)(lp − lp−1) = plp

Òàê êàê ñëàãàåìûå lp+1, lp+2, . . . , lm > n, ïîëó÷èì

m∑
k=0

[f(k)]+
n∑

s=0

[g(s)] = plp+p(n−lp)+lp+1+lp+2+· · ·+lm = pn+lp+1+lp+2+· · ·+lm > pn+(m−p)n = mn.

Ñëó÷àé [f(m)] < n äîêàçûâàåòñÿ àíàëîãè÷íî çàìåíîé f(x) íà g(x).

Çàäà÷à 4 (ïðåäëîæèë Îñèïîâ Í.Í., Êðàñíîÿðñêèé ìàòåìàòè÷åñêèé öåíòð).
Äàí ìíîãî÷ëåí ñ öåëûìè êîýôôèöèåíòàìè

f(x) = x2m + xm+n − 4xm + xm−n + 1

ãäå m > n � âçàèìíî ïðîñòûå íàòóðàëüíûå ÷èñëà. Íàéäèòå ÍÎÄ (f(x), f ′(x)).

Ðåøåíèå. Îòâåò: x− 1.
Ëåãêî âèäåòü, ÷òî x = 1 ÿâëÿåòñÿ äâóêðàòíûì êîðíåì f(x). Ïîêàæåì, ÷òî äðóãèõ îáùèõ (êîì-

ïëåêñíûõ) êîðíåé f(x) è f ′(x) íå èìåþò. Ïóñòü z ∈ C � òàêîé êîðåíü. Òîãäà

zm + z−m + zn + z−n = 4, m(zm − z−m) + n(zn − z−n) = 0

Ïîëîæèì u = zm, v = zn. Òîãäà

u+ u−1 + v + v−1 = 4, m(u− u−1) + n(v − v−1) = 0

Åñëè u èëè v ðàâíî 1, òî òîãäà îáà ÷èñëà ðàâíû åäèíèöå, è òîãäà z = 1, òàê êàê ÍÎÄ(m,n) = 1. Ïðè
u ̸= 1, v ̸= 1 íàéäåì ðåøåíèå ñèñòåìû óðàâíåíèé (u, v) ∈ {(u0, v0), (u

−1
0 , v−1

0 )}

u0 = −
m2 + 3n2 + 2n

√
2(m2 + n2)

m2 − n2
, v0 =

3m2 + n2 + 2m
√
2(m2 + n2)

m2 − n2

Îòñþäà u0 è v0 � âåùåñòâåííûå ÷èñëà, áîëåå òîãî, äîëæíî âûïîëíÿòüñÿ ðàâåíñòâî un
0 = vm0 . Íî

1 < |u0| < v0, ïîýòîìó ïðè m > n óêàçàííîå ðàâåíñòâî íå ìîæåò áûòü âåðíûì.

Çàäà÷à 5 (ïðåäëîæèë Ïåòðîâ Ô.Â., Ñàíêò-Ïåòåðáóðãñêèé ãîñóäàðñòâåííûé óíèâåðñè-
òåò).
Íàéäèòå âñå ñïîñîáû ïîêðàñèòü íàòóðàëüíûå ÷èñëà â êîíå÷íîå êîëè÷åñòâî öâåòîâ òàê, ÷òî öâåò ñóì-
ìû çàâèñèò òîëüêî îò öâåòîâ ñëàãàåìûõ (òî åñòü åñëè äëÿ ëþáîé ïàðû öâåòîâ C1, C2, ãäå, âîçìîæíî,
C1 = C2, ñóùåñòâóåò òàêîé öâåò C, ÷òî äëÿ ëþáûõ ÷èñåë x1 öâåòà C1 è x2 öâåòà C2 ÷èñëî x1 + x2 �
öâåòà C).
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Ðåøåíèå. Îòâåò: ïåðâûå íåñêîëüêî ÷èñåë ïîêðàøåíû êàæäîå â ñâîé óíèêàëüíûé öâåò, ïîñëå ýòîãî
öâåò çàâèñèò îò îñòàòêà ïðè äåëåíèè íà íåêîòîðîå ÷èñëî d.

Íåñëîæíî óáåäèòüñÿ, ÷òî òàêèå ðàñêðàñêè ïîäõîäÿò. Áóäåì ïèñàòü x ∼ y, åñëè x, y � îäíîãî
öâåòà. Íàì óäîáíåå áóäåò îïèñûâàòü îòíîøåíèå ýêâèâàëåíòíîñòè ∼, à íå ðàñêðàñêó (ÿñíî, ÷òî ýòî ïî
ñóùåñòâó îäíî è òî æå). Â òåðìèíàõ îòíîøåíèÿ ýêâèâàëåíòíîñòè ∼ óñëîâèå çàïèñûâàåòñÿ òàê: åñëè
x1 ∼ y1, x2 ∼ y2, òî x1 + x2 ∼ y1 + y2.

Ìû íàçûâàåì öåëîå ÷èñëî T > 0 ïåðèîäîì îòíîøåíèÿ ∼, åñëè n ∼ n + T äëÿ âñåõ äîñòàòî÷íî
áîëüøèõ n. Åñëè a ∼ b è a > b, òî b− a � ïåðèîä: n+ b− a = (n− a) + b ∼ (n− a) + a = a ïðè ëþáîì
n > a. Òàêèì îáðàçîì, ïîñêîëüêó ÷èñëî öâåòîâ êîíå÷íî, òî ïåðèîäû ñóùåñòâóþò.

Äàëåå, åñëè T2 > T1 � ïåðèîäû, òî è T2 − T1 òîæå: äåéñòâèòåëüíî, n + T2 − T1 ∼ n + T2 ∼ n äëÿ
äîñòàòî÷íî áîëüøèõ n. Òàêèì îáðàçîì, åñëè d � ìèíèìàëüíûé êîíå÷íûé ïåðèîä, òî âñå îñòàëüíûå
êîíå÷íûå ïåðèîäû êðàòíû d. Òîãäà, åñëè x ∼ y ïðè x > y, òî, ïîñêîëüêó x−y � ïåðèîä, ìû çàêëþ÷àåì,
÷òî x ≡ y (mod d). Âûáåðåì ìèíèìàëüíîå N0 ∈ N òàêîå, ÷òî ïðè a, b ⩾ N0 è a ≡ b (mod d), èìååì
a ∼ b. Â ñèëó ìèíèìàëüíîñòè N0, N0 − 1 è N0 − 1 + d íå ýêâèâàëåíòíû. Îñòàëîñü äîêàçàòü, ÷òî âñå
íàòóðàëüíûå ÷èñëà, ìåíüøèå N0, îáðàçóþò ñèíãëòîííûå êëàññû ýêâèâàëåíòíîñòè (òî åñòü ïîêðàøåíû
êàæäîå â ñâîé óíèêàëüíûé öâåò). Ïðåäïîëîæèì îáðàòíîå, ÷òî ñóùåñòâóþò x < N0 è k > 0 òàêèå, ÷òî
x ∼ x+ k. Èìååì d|k. Äàëåå,

N0 − 1 = x+ (N0 − 1− x) ∼ (x+ k) + (N0 − 1− x) = N0 − 1 + k ∼ N0 − 1 + d.

Ïðîòèâîðå÷èå.
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Ñèáèðñêàÿ ìàòåìàòè÷åñêàÿ îëèìïèàäà 2022 2-6 êóðñû

Çàäà÷à 1 (ïðåäëîæèë Èâàíîâ Ä.È., Òþìåíñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò).
Íàéòè âñå x, ïðè êîòîðûõ âûïîëíåíî

det


0 −x −x2 . . . −xn−1

x 0 −x . . . −xn−2

x2 x 0 . . . −xn−3

...
...

...
. . .

...
xn−1 xn−2 xn−3 . . . 0

 = 0

Ðåøåíèå. Îòâåò: ïðè íå÷åòíîì n � ëþáîå ÷èñëî. Ïðè ÷åòíîì � x = 0.
Îáîçíà÷èì äàííûé îïðåäåëèòåëü çà Dn. Ïðè íå÷åòíîì n âûíåñåì ìèíóñ èç êàæäîé ñòðîêè, òîãäà

Dn = −Dn ⇒ Dn = 0. Äàííûé ôàêò òàêæå ñëåäóåò èç ÷åòíîñòè ðàíãà êîñîñèììåòðè÷åñêèõ ìàòðèö.
Ïðè n = 2k:

D2k =

∣∣∣∣∣∣∣∣∣∣∣

0 −x −x2 . . . −xn−1

x 0 −x . . . −xn−2

x2 x 0 . . . −xn−3

...
...

...
. . .

...
xn−1 xn−2 xn−3 . . . 0

∣∣∣∣∣∣∣∣∣∣∣
=

∣∣∣∣∣∣∣∣∣∣∣

−x2 −x 0 . . . 0
x 0 −x . . . −xn−2

x2 x 0 . . . −xn−3

...
...

...
. . .

...
xn−1 xn−2 xn−3 . . . 0

∣∣∣∣∣∣∣∣∣∣∣
=

=

∣∣∣∣∣∣∣∣∣∣∣

0 −x 0 . . . 0
x 0 −x . . . −xn−2

0 x 0 . . . −xn−3

...
...

...
. . .

...
0 xn−2 xn−3 . . . 0

∣∣∣∣∣∣∣∣∣∣∣
= x ·

∣∣∣∣∣∣∣∣∣
x −x . . . −xn−2

0 0 . . . −xn−3

...
...

. . .
...

0 xn−3 . . . 0

∣∣∣∣∣∣∣∣∣ = x2D2k−2 = · · · = x2k.

Çàäà÷à 2 (ïðåäëîæèë Øåôåð Å.È., Íîâîñèáèðñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò).
Ïîñëåäîâàòåëüíîñòü {an, n ⩾ 0} óäîâëåòîðÿåò ñëåäóþùèì óñëîâèÿì: a0 = 1, a1 =

1
2
,

an =
n

2
an−1 +

n(n− 1)

2
an−2 +

(−1)n(1− n)

2(n+ 1)

à) Íàéòè lim
n→∞

an
n!
;

á) Íàéòè ïðåäåë ñóììû lim
n→∞

2n∑
k=0

(−1)kak
k!

.

Ðåøåíèå. Îòâåò: a) 1− e−1, á) sinh 1.
Èç óñëîâèÿ ìîæíî ñ ïîìîùüþ ìåòîäà ìàòåìàòè÷åñêîé èíäóêöèè óïðîñòèòü âûðàæåíèå äî

an = nan−1 +
(−1)n

n+ 1
.

Îòñþäà ïîëó÷èì ñëåäóþùåå:

an = n

(
(n− 1)an−2 +

(−1)n−1

n

)
+

(−1)n

n+ 1
= n(n− 1)an−2 + (−1)n−1 +

(−1)n

n+ 1
=

= · · · = n!a0 −
n!

2!
+

(−1)2n!

3!
+

(−1)3n!

4!
+ · · ·+ (−1)n−1n!

n!
+

(−1)nn!

(n+ 1)!
.
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èëè, äðóãèìè ñëîâàìè,

an
n!

= 1− 1

2!
+

(−1)2

3!
+

(−1)3

4!
+ · · ·+ (−1)n−1

n!
+

(−1)n

(n+ 1)!

=
n∑

k=0

(−1)k

(k + 1)!
= 1−

n+1∑
k=0

(−1)k

k!
→ 1− 1

e

Èç óêàçàííîãî óïðîùåííîãî ðåêóðåíòíîãî ñîîòíîøåíèÿ èìååì:

a2n − 2nan−1

(2n)!
=

2n∑
k=0

(−1)k

(k + 1)!
−

2n−1∑
k=0

(−1)k

(k + 1)!
=

1

(2n+ 1)!

Ñóììèðóåì ïîëó÷åííûå âûðàæåíèÿ:

a2n − 2na2n−1 + 2n(2n− 1)a2n−2 − 2n(2n− 1)(2n− 2)a2n−3 + · · ·+ (2n)!a0
(2n)!

=

= 1 +
n∑

k=1

1

(2k + 1)!
→ sinh 1.

Çàäà÷à 3 (ïðåäëîæèë Ïåòðîâ Ô.Â., Ñàíêò-Ïåòåðáóðãñêèé ãîñóäàðñòâåííûé óíèâåðñè-
òåò).
Äàíà ôóíêöèÿ

f(z) =

∞∫
1

tz−1e−tdt

Äîêàæèòå, ÷òî f(z) íå èìååò íóëåé â ëåâîé ïîëóïëîñêîñòè (ò.å. ïðè Re z < 0).

Ðåøåíèå. Ïîëîæèì z = −a+ bi, a > 0 è äîêàæåì, ÷òî f(z) ̸= 0. Èìååì

f(z) =

∫ ∞

1

tz−1e−tdt =

∫ ∞

0

e(−a−1+bi)se−esd(es) =

∫ ∞

0

eibsh(s)ds

äëÿ ïîëîæèòåëüíîé óáûâàþùåé ôóíêöèè h(s) = e−as−es . Åñëè b = 0, òî èíòåãðàë ïîëîæèòåëåí. Åñëè
b ̸= 0, òî

Imf(z) =

∫ ∞

0

sin bs h(s)ds =

∫ ∞

0

h(s)d

(
1− cos bs

b

)
= −

∫ ∞

0

1− cos bs

b
h′(s)ds ̸= 0.

Çàäà÷à 4 (ïðåäëîæèë Ïåòðîâ Ô.Â., Ñàíêò-Ïåòåðáóðãñêèé ãîñóäàðñòâåííûé óíèâåðñè-
òåò).
Â àññîöèàòèâíîì êîëüöå ñ åäèíèöåé R èìååò ìåñòî òîæäåñòâî (xy − yx)100 = 0 ïðè âñåõ x, y ∈ R.
Ñëåäóåò ëè èç ýòîãî, ÷òî (xy − yx)99 = 0 ïðè âñåõ x, y ∈ R?

Ðåøåíèå. Îòâåò: íå ñëåäóåò. Ïóñòü R � êîëüöî âåðõíåòðåóãîëüíûõ êîìïëåêñíûõ 100× 100 ìàòðèö.
Äèàãîíàëüíûå ýëåìåíòû xy ñóòü ïðîèçâåäåíèÿ ñîîòâåòñòâóþùèõ ýëåìåíòîâ x è y, ïîýòîìó xy − yx
� ñòðîãî âåðõíåòðåóãîëüíàÿ ìàòðèöà, è (xy − yx)100 = 0 (åñëè xy − yx = (aij), òî íèêàêàÿ ïîñëå-
äîâàòåëüíîñòü n1, n2, . . . , n101 öåëûõ ÷èñåë îò 1 äî 100 íå ÿâëÿåòñÿ ñòðîãî âîçðàñòàþùåé, ïîýòîìó∏100

i=1 ani,ni+1
= 0 � èç ýòîãî ñëåäóåò, ÷òî âñå ýëåìåíòû ìàòðèöû (xy − yx)100 ðàâíû 0. Òàêæå ìîæíî

áûëî âîñïîëüçîâàòüñÿ òåîðåìîé Ãàìèëüòîíà-Êýëè).
Ñ äðóãîé ñòîðîíû, åñëè x � äèàãîíàëüíàÿ ìàòðèöà ñ ýëåìåíòàìè (ñâåðõó âíèç âäîëü äèàãîíàëè)

100, 99, . . . , 1, à y � ñòàíäàðòíàÿ 100 × 100 íèëüïîòåíòíàÿ âåðõíåòðåóãîëüíàÿ æîðäàíîâà êëåòêà, òî
xy − yx = y è y99 ̸= 0.
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Çàäà÷à 5 (ïðåäëîæèë Îñèïîâ Í.Í., Êðàñíîÿðñêèé ìàòåìàòè÷åñêèé öåíòð).
Ðåøèòå óðàâíåíèå

cos2 α + cos2 β + cos2 γ = 1

â îñòðûõ óãëàõ, ñîèçìåðèìûõ ñ ïðÿìûì.

Ðåøåíèå. Îòâåò: (π
3
, π
3
, π
4
), (π

3
, π
5
, 2π

5
) ñ òî÷íîñòüþ äî ïåðåñòàíîâêè.

Ïóñòü α = aπ
N
, β = bπ

N
, γ = cπ

N
, ãäå a, b, c, N � íàòóðàëüíûå ÷èñëà, ïðè÷åì 0 < a, b, c < N

2
. Çàìåíèâ

êâàäðàòû êîñèíóñîâ íà êîñèíóñû äâîéíîãî óãëà, ïîëó÷èì

1 + cos
2πa

N
+ cos

2πb

N
+ cos

2πc

N
= 0 (1)

Àâòîìîðôèçìû êðóãîâîãî ïîëÿ Q(ζ), ãäå ζ = e
2πi
N , ñóòü îòîáðàæåíèÿ, çàäàâàåìûå ôîðìóëîé ζ → ζj,

ãäå j � îñòàòîê îò äåëåíèÿ íà N , âçàìíî ïðîñòîé ñ N (ìíîæåñòâî òàêèõ îñòàòêîâ îáîçíà÷èì çà Z∗
N).

Òîãäà èç (1) ñëåäóåò, ÷òî

1 + cos
2πaj

N
+ cos

2πbj

N
+ cos

2πcj

N
= 0, j ∈ Z∗

N (2)

Ñëîæèâ âñå ðàâåíñòâà (2), ïîëó÷èì

φ(N) + cN(a) + cN(b) + cN(c) = 0 (3)

ãäå φ � ôóíêöèÿ Ýéëåðà, à cN � ñóììû Ðàìàíóäæàíà, îïðåäåëÿåìûå ôîðìóëîé

cN(k) =
∑
j∈Z∗

N

cos
2πkj

N
=

∑
j∈Z∗

N

ζkj.

Èçâåñòíî, ÷òî

cN(k) =
φ(N)µ(N/(k,N))

φ(N/(k,N))
,

ãäå (k,N) = ÍÎÄ(k,N), à µ � ôóíêöèÿ Ìåáèóñà. Ñîêðàòèâ íà φ(N), ðàâåíñòâî (3) ïðèíèìàåò âèä

1 +
µ(N/(a,N))

φ(N/(a,N)))
+

µ(N/(b,N))

φ(N/(b,N)))
+

µ(N/(c,N))

φ(N/(c,N)))
= 0 (4)

Ëåãêî çàìåòèòü, ÷òî ëþáàÿ äðîáü âèäà µ(N/(k,N))
φ(N/(k,N)))

ïðè 0 < k < N
2
ëèáî ðàâíà íóëþ, ëèáî èìååò âèä

±1
m
, ãäå m � ÷åòíîå íàòóðàëüíîå ÷èñëî. Òîãäà ðàâåíñòâî (4) ïðèíèìàåò îäèí èç äâóõ âèäîâ

1− 1

2
− 1

2
+ 0 = 0 (5)

1− 1

2
− 1

4
− 1

4
= 0 (6)

Äàëåå âîñïîëüçóåìñÿ òåì, ÷òî φ(m) = 2 òîëüêî ïðè m ∈ {3, 4, 6}, à òàêæå φ(m) = 4 òîëüêî ïðè

m ∈ {5, 8, 10, 12}. Åñëè µ(N/(k,N))
φ(N/(k,N)))

= −1
2
, òî (N/(k,N)) = 3, îòêóäà k = N/3. Åñëè æå µ(N/(k,N))

φ(N/(k,N)))
= −1

4
,

òî (N/(k,N)) = 5, îòêóäà k = tN/5 (t ∈ {1, 2}).
Â ñëó÷àå (5) èìååì a = b = N/3, îòêóäà ñ ó÷åòîì (1) íàõîäèì (a, b, c) = (N/3, N/3, N/4).
Â ñëó÷àå (6) èìååì a = N/3, b, c ∈ {N/5, 2N/5}. Ó÷èòûâàÿ (1), ïîëó÷èì (a, b, c) = (N/3, N/5, 2N/5).
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