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ÄÈÔÔÅÐÅÍÖÈÀËÜÍÛÅ ÓÐÀÂÍÅÍÈß.

ÇÀÄÀÍÈÅ 1.

a) Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ:

y3(y − 1) dx + 3xy2(y − 1) dy = (y + 2) dy

ÐÅØÅÍÈÅ.

Ïðåîáðàçóåì óðàâíåíèå, ðàçäåëèâ åãî íà y3(y − 1) dy . Ïîëó÷èì:

dx

dy
+

3x

y
=

y + 2

y3(y − 1)
. (1)

Ýòî ëèíåéíîå óðàâíåíèå îòíîñèòåëüíî ôóíêöèè x(y) .
Ïóñòü x(y) = u · v . Òîãäà x′ = u′v + uv′ . Ïîäñòàâèì â (1):

u′v + uv′ +
3uv

y
=

y + 2

y3(y − 1)
.

Ðàçîáüåì ïîëó÷åííîå óðàâíåíèå íà 2 ÷àñòè:

u′v +
3uv

y
= 0; (2)

uv′ =
y + 2

y3(y − 1)
. (3)

Íàéäåì ÷àñòíîå ðåøåíèå óðàâíåíèÿ (2). Ýòî óðàâíåíèå ñ ðàçäåëÿþùèìèñÿ ïåðåìåí-
íûìè:

du

dy
= −3u

y∫
du

u
= −

∫
3dy

y

ln |u| = −3 ln |y|

u =
1

y3

Ïîäñòàâèì íàéäåííóþ ôóíêöèþ â (3):

1

y3
v′ =

y + 2

y3(y + 1)

v′ =
y + 2

y + 1

Íàõîäèì:

v =

∫
y + 2

y + 1
dy =

∫ (
1 +

1

y + 1

)
dy = y + ln |y + 1|+ C.
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Ïîëó÷àåì îáùåå ðåøåíèå èñõîäíîãî óðàâíåíèÿ:

x =
1

y3
(y + ln |y + 1|+ C).

á) Íàéòè ÷àñòíîå ðåøåíèå äèôôåðåíöèàëüíîãî óðàâíåíèÿ y′ + xy = (x − 1)exy2 ,
óäîâëåòâîðÿþùåå íà÷àëüíîìó óñëîâèþ y(0) = 1 .

ÐÅØÅÍÈÅ.

Ýòî óðàâíåíèå Áåðíóëëè. Ðåøåíèå èùåì â âèäå y(x) = u · v . Òîãäà y′ = u′v + uv′ .
Ïîäñòàâèì ýòî âûðàæåíèå â óðàâíåíèå:

u′v + uv′ + xuv = (x− 1)exy2.

Ðàçîáüåì ïîëó÷åííîå óðàâíåíèå íà äâå ÷àñòè:

u′v + xuv = 0; (4)

uv′ = (x− 1)exu2v2. (5)

Íàéäåì ÷àñòíîå ðåøåíèå óðàâíåíèÿ (4). Ýòî óðàâíåíèå â ðàçäåëÿþùèìèñÿ ïåðåìåí-
íûìè:

du

dx
= −xu∫

du

u
= −

∫
x dx

ln |u| = −x2

2

u = e−x2/2

Ïîäñòàâèì íàéäåííóþ ôóíêöèþ â (5):

v′ = (x− 1)exe−x2/2v2.

Òîãäà

dv

dx
= (x− 1)ex−x2

2 v2∫
dv

v2
=

∫
(x− 1)ex−x2

2 dx

− 1

v2
= −

∫
ex−x2

2 d

(
x− x2

2

)
= −ex−x2

2 − C

Îòñþäà

v2 =
1

C + ex−x2

2

.

Ïîëó÷àåì îáùèé èíòåãðàë èñõîäíîãî óðàâíåíèÿ

y2 =
e−x2

C + ex−x2

2

.
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Ïîäñòàâèì íà÷àëüíûå óñëîâèÿ:

1 =
1

C + 1
.

Òîãäà C = 0 .
Ïîëó÷àåì ðåøåíèå çàäà÷è Êîøè:

y2 =
e−x2

ex−x2

2

.

Èëè

y2 = e−x−x2

2 .

Îêîí÷àòåëüíî

y = e−
2x+x2

4 .

ÇÀÄÀÍÈÅ 2.

a) Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ:

y′′ ctg x + y′ = 2.

ÐÅØÅÍÈÅ.

Óðàâíåíèå íå ñîäåðæèò ïåðåìåííîé y . Ïóñòü p(x) = y′(x) . Òîãäà y′′(x) = p′(x) .
Ïîäñòàâèì â óðàâíåíèå:

p′ ctg x + p = 2.

Ýòî óðàâíåíèå ñ ðàçäåëÿþùèìèñÿ ïåðåìåííûìè. Ðåøèì åãî:

dp

dx
· cos x

sin x
= 2− p∫

dp

p− 2
= −

∫
sin x dx

cos x

ln |p− 2| =
∫

d cos x

cos x
= ln | cos x|+ ln C1

p− 2 = C1 cos x

p = C1 cos x + 2

Èòàê,
y′(x) = C1 cos x + 2.

Èíòåãðèðóÿ ýòî ðàâåíñòâî, íàõîäèì îáùåå ðåøåíèå èñõîäíîãî óðàâíåíèÿ:

y(x) = C1 sin x + 2x + C2.

á) Íàéòè ÷àñòíîå ðåøåíèå äèôôåðåíöèàëüíîãî óðàâíåíèÿ y3y′′ + 1 = 0 , óäîâëåòâî-
ðÿþùåå íà÷àëüíûì óñëîâèÿì y(1) = 1 , y′(1) = 0 .
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ÐÅØÅÍÈÅ.

Óðàâíåíèå íå ñîäåðæèò x . Ïóñòü y′ = p(y) . Òîãäà y′′ = p′p . Ïîäñòàâèì â óðàâíåíèå:

y3p′p + 1 = 0.

Ýòî óðàâíåíèå ñ ðàçäåëÿþùèìèñÿ ïåðåìåííûìè. Ïîëó÷àåì:

p
dp

dy
y3 = −1∫

p dp = −
∫

dy

y3

p2

2
=

1

2y2
+

C1

2

p2 =
1

y2
+ C1

Èòàê,

(y′)2 =
1

y2
+ C1.

Èñïîëüçóåì íà÷àëüíûå óñëîâèÿ:

02 =
1

1
+ C1.

Òîãäà C1 = −1 . Ïîëó÷àåì:

(y′)2 =
1

y2
− 1

y′ =

√
1− y2

y

Ðàçäåëèì ïåðåìåííûå: ∫
y dy√
1− y2

−
∫

dx

−1

2

∫
d(1− y2)√

1− y2
= −

√
1− y2 = x + C2

Ïîäñòàâèì íà÷àëüíûå óñëîâèÿ:

−
√

1− 1 = 1 + C2.

Òîãäà C2 = −1 . Ïîëó÷àåì:

−
√

1− y2 = −1 + x√
1− y2 = 1− x

1− y2 = (1− x)2
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Ðåøåíèå óðàâíåíèÿ:
y =

√
2x− x2.

ÇÀÄÀÍÈÅ 3.

Íàéòè ÷àñòíîå ðåøåíèå äèôôåðåíöèàëüíîãî óðàâíåíèÿ y′′ + 10y′ + 34y = −9e−5x ,
óäîâëåòâîðÿþùåå íà÷àëüíûì óñëîâèÿì y(0) = 0 , y′(0) = 6 .

ÐÅØÅÍÈÅ.

Õàðàêòåðèñòè÷åñêîå óðàâíåíèå:

λ2 + 10λ + 34 = 0.

Êîðíè ýòîãî óðàâíåíèÿ λ1,2 = −5± 3i .
Îáùåå ðåøåíèå îäíîðîäíîãî óðàâíåíèÿ èìååò âèä:

yîî = e−5x (C1 cos 3x + C2 sin 3x) .

×àñòíîå ðåøåíèå íåîäíîðîäíîãî óðàâíåíèÿ èùåì â âèäå:

y÷í = ae−5x.

Íàõîäèì:

y′
÷í

= −5ae−5x;

y′′
÷í

= 25ae−5x.

Ïîäñòàâèì ýòè âûðàæåíèÿ â óðàâíåíèå:

25ae−5x − 50ae−5x + 34ae−5x = −9e−5x.

Èëè
9ae−5x = −9e−5x.

Îòñþäà a = −1 .
Èòàê,

y÷í = −e−5x.

Òàê êàê îáùåå ðåøåíèå íåîäíîðîäíîãî óðàâíåíèÿ èìååò âèä:

yîí = yîî + y÷í,

òî â íàøåì ñëó÷àå îáùåå ðåøåíèå óðàâíåíèÿ:

y = e−5x (C1 cos 3x + C2 sin 3x)− e−5x.

Äèôôåðåíöèðóåì ýòî âûðàæåíèå:

y′ = −5e−5x (C1 cos 3x + C2 sin 3x) + e−5x (−3C1 sin 3x + 3C2 cos 3x) + 5e−5x =

= e−5x ((−5C1 + 3C2) cos 3x + (−3C1 − 5C2) sin 3x + 5) .
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Òåïåðü ïîäñòàâèì íà÷àëüíûå óñëîâèÿ:

Ñ1 − 1 = 0;

−5Ñ1 + 3Ñ2 + 5 = 6.

Îòñþäà C1 = 1 , C2 = 2 . Îêîí÷àòåëüíî, ðåøåíèå èìååò âèä:

y = e−5x (cos 3x + 2 sin 3x− 1) .

ÇÀÄÀÍÈÅ 4.

Çàïèñàòü ñ íåîïðåäåëåííûìè êîýôôèöèåíòàìè ÷àñòíûå ðåøåíèÿ íåîäíîðîäíûõ äèô-
ôåðåíöèàëüíûõ óðàâíåíèé (êîýôôèöèåíòû íå íàõîäèòü):
à) 4y′′ + 4y′ + y = (x + 2)e−x/2 .

ÐÅØÅÍÈÅ.

Õàðàêòåðèñòè÷åñêîå óðàâíåíèå:

4λ2 + 4λ + 1 = 0 =⇒ (2λ + 1)2 = 0.

Êîðåíü λ = −1

2
êðàòíîñòè 2.

Ïðàâîé ÷àñòè óðàâíåíèÿ òàêæå ñîîòâåòñòâóåò êîðåíü λ = −1

2
. Ïîýòîìó ÷àñòíîå

ðåøåíèå óðàâíåíèÿ èìååò âèä:

y÷í = x2(ax + b)e−x/2.

á) y′′ + 4y′ + 29y = e−2x(x cos 5x + x2 sin 5x) .

ÐÅØÅÍÈÅ.

Õàðàêòåðèñòè÷åñêîå óðàâíåíèå:

λ2 + 4λ + 29 = 0.

Åãî êîðíè λ1,2 = −2± 5i .
Ïðàâîé ÷àñòè óðàâíåíèÿ òàêæå ñîîòâåòñòâóåò ýòà ïàðà êîðíåé. Ïîëó÷àåì:

y÷í = xe−2x((ax2 + bx + c) cos 5x + (fx2 + gx + h) sin 5x).

ÇÀÄÀÍÈÅ 5.

Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ y′′ + 2y′ + 2y =
e−x

sin x
.

ÐÅØÅÍÈÅ.

Ïðèìåíèì ìåòîä âàðèàöèè ïîñòîÿííûõ.
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Õàðàêòåðèñòè÷åñêîå óðàâíåíèå:

λ2 + 2λ + 2 = 0.

Åãî êîðíè λ1,2 = −1± i .
Îáùåå ðåøåíèå îäíîðîäíîãî óðàâíåíèÿ èìååò âèä

yîî = C1e
−x cos x + C2e

−x sin x.

Îáùåå ðåøåíèå íåîäíîðîäíîãî óðàâíåíèÿ èùåì â âèäå

y = C1(x)e−x cos x + C2(x)e−x sin x.

Ñîãëàñíî ìåòîäó, íàõîäèì:

(e−x cos x)′ = −e−x cos x− e−x sin x = −e−x(cos x + sin x),

(e−x sin x)′ = −e−x sin x + e−x cos x = e−x(cos x− sin x)

è ñîñòàâëÿåì ñèñòåìó:

C ′
1e
−x cos x + C ′

2e
−x sin x = 0, (6)

−C ′
1e
−x(cos x + sin x) + C ′

2e
−x(cos x− sin x) =

e−x

sin x
. (7)

Èç (6) íàõîäèì:

C ′
1 = −C ′

2

sin x

cos x
.

Ïîäñòàâèì â (7):

C ′
2

sin x

cos x
e−x(cos x + sin x) + C ′

2e
−x(cos x− sin x) =

e−x

sin x
.

Òîãäà

C ′
2

(
sin2 x

cos x
+ sin x + cos x− sin x

)
=

1

sin x

C ′
2 =

cos x

sin x
.

Òîãäà

C2(x) =

∫
cos x dx

sin x
=

∫
d sin x

sin x
= ln | sin x|+ C̃2.

Òåïåðü
C ′

1 = −1.

Òîãäà
C1 = −x + C̃1.

Ïîëó÷àåì îáùåå ðåøåíèå óðàâíåíèÿ:

y = (C̃1 − x)e−x cos x + (ln | sin x|+ C̃2)e
−x sin x.
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ÇÀÄÀÍÈÅ 6.

Íàéòè îáùåå ðåøåíèå ñèñòåìû äèôôåðåíöèàëüíûõ óðàâíåíèé:{
x′t = 9x + 6y
y′t = 2x + 8y

ÐÅØÅÍÈÅ.

Èç ïåðâîãî óðàâíåíèÿ

y =
1

6
(x′ − 9x) (8)

Òîãäà

y′ =
1

6
(x′′ − 9x′)

Ïîäñòàâèì ýòè âûðàæåíèÿ âî âòîðîå óðàâíåíèå ñèñòåìû:

1

6
(x′′ − 9x′) = 2x +

8

6
(x′ − 9x).

Ïîëó÷àåì óðàâíåíèå:
x′′ − 17x′ + 60x = 0.

Õàðàêòåðèñòè÷åñêîå óðàâíåíèå:

λ2 − 17λ + 60 = 0.

Åãî êîðíè λ1 = 5 , λ2 = 12 . Òîãäà

x = C1e
5t + C2e

12t.

Íàõîäèì:
x′ = 5C1e

5t + 12C2e
12t.

Èç (8) ïîëó÷àåì

y =
1

6

(
5C1e

5t + 12C2e
12t − 9C1e

5t − 9C2e
12t
)

= −2

3
C2e

5t +
1

2
C2e

12t.

Îáùåå ðåøåíèå ñèñòåìû èìååò âèä:
x = C1e

5t + C2e
12t

y = −2

3
C2e

5t +
1

2
C2e

12t

ÐßÄÛ.

ÇÀÄÀÍÈÅ 7.

Èññëåäîâàòü ñõîäèìîñòü ÷èñëîâûõ ðÿäîâ:
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à)
∞∑

n=1

(
2n + 3

n + 1

)2n

.

ÐÅØÅÍÈÅ.

Ïðèìåíèì ðàäèêàëüíûé ïðèçíàê Êîøè:

q = lim
n→∞

n
√

an = lim
n→∞

n

√(
2n + 3

n + 1

)2n

= lim
n→∞

(
2n + 3

n + 1

)2

= 4 > 1.

Çíà÷èò, ðÿä ðàñõîäèòñÿ.

á)
∞∑

n=1

5n · n!

(2n)!
.

ÐÅØÅÍÈÅ.

Ïðèìåíèì ïðèçíàê Äàëàìáåðà:

q = lim
n→∞

an+1

an

= lim
n→∞

5n+1(n + 1)!(2n)!

(2n + 2)!5nn!
= lim

n→∞

5(n + 1)

(2n + 1)(2n + 2)
= 0 < 1.

Çíà÷èò, ðÿä ñõîäèòñÿ.

â)
∞∑

n=1

2 + n

4 + n2 − n
.

ÐÅØÅÍÈÅ.

Ïðèìåíèì èíòåãðàëüíûé ïðèçíàê Êîøè:

+∞∫
1

(2 + x) dx

x2 − x + 4
=

+∞∫
1

(
1

2
· 2x− 1

x2 − x + 4
+

5

2(x2 − x + 4)

)
dx =

= lim
b→+∞

 b∫
1

1

2
· d(x2 − x + 4)

x2 − x + 4
+

b∫
1

5 dx

2
(
(x− 1

2
)2 + 15

4

)
 =

= lim
b→+∞

(
1

2
ln(x2 − x + 4)

∣∣b
1
+

5

2
· 2√

15
arctg

2x− 1√
15

∣∣∣∣b
1

)
=

= lim
b→+∞

(
1

2
ln(b2 − b + 4)− ln 2 +

√
5

3
arctg

2b− 1√
15

−
√

5

3
arctg

1√
15

)
= ∞.

Èíòåãðàë ðàñõîäèòñÿ, ñëåäîâàòåëüíî, ðÿä òîæå ðàñõîäèòñÿ.

ÇÀÄÀÍÈÅ 8.
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Èññëåäîâàòü ðÿä íà àáñîëþòíóþ è óñëîâíóþ ñõîäèìîñòü.

∞∑
n=1

(−1)n tg
1

n
.

ÐÅØÅÍÈÅ.

Òàê êàê ïðè ìàëûõ ïîëîæèòåëüíûõ x tg x > x , òî tg
1

n
>

1

n
.

Ðÿä
∞∑

n=1

1

n
ðàñõîäèòñÿ (ãàðìîíè÷åñêèé ðÿä). Ïîýòîìó, ïî ïðèçíàêó ñðàâíåíèÿ, ðÿä

∞∑
n=1

tg
1

n
òàêæå ðàñõîäèòñÿ. Èñõîäíûé ðÿä àáñîëþòíîé ñõîäèìîñòüþ íå îáëàäàåò.

Ïðèìåíèì ïðèçíàê Ëåéáíèöà.

1) lim
n→∞

an = 0 : lim
n→∞

tg
1

n
= 0 � âåðíî.

2) an+1 6 an .

Òàê êàê
1

n + 1
6

1

n
, òî tg

1

n + 1
6 tg

1

n
� âåðíî.

Çíà÷èò, ðÿä ñõîäèòñÿ. È, ñëåäîâàòåëüíî, îí ñõîäèòñÿ óñëîâíî.

ÇÀÄÀÍÈÅ 9.

Íàéòè îáëàñòü ñõîäèìîñòè ñòåïåííîãî ðÿäà

∞∑
n=1

nn/2xn

(n + 1)!
.

ÐÅØÅÍÈÅ.

Öåíòð ðÿäà x0 = 0 . Ðàäèóñ ñõîäèìîñòè:

R = lim
n→∞

∣∣∣∣ an

an+1

∣∣∣∣ = lim
n→∞

nn/2(n + 2)!

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

n→∞

n + 2(
n+1

n

)n/2√
n + 1

=

= lim
n→∞

n + 2√
n + 1

· 1√(
1 + 1

n

)n =
1√
e

lim
n→∞

n + 2√
n + 1

= ∞.

Îáëàñòü ñõîäèìîñòè ðÿäà (−∞; +∞) .

ÇÀÄÀÍÈÅ 10.

Èñïîëüçóÿ ðàçëîæåíèå ïîäûíòåãðàëüíîé ôóíêöèè â ñòåïåííîé ðÿä, âû÷èñëèòü îïðå-
äåëåííûé èíòåãðàë ñ òî÷íîñòüþ äî 0,001.

1∫
0

e−x2/2 dx.
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ÐÅØÅÍÈÅ.

Èñïîëüçóåì ðàçëîæåíèå

et = 1 + t +
t2

2
+

t3

6
+

t4

24
+ . . . , t ∈ (−∞; +∞).

Âîçüìåì t = −x2

2
. Òîãäà

e−x2/2 = 1− x2

2
+

x4

8
− x6

48
+

x8

24 · 16
+ . . . .

Ýòî ðàçëîæåíèå èìååò ìåñòî ïðè ëþáûõ x .
Ñòåïåííîé ðÿä ìîæíî ïî÷ëåííî èíòåãðèðîâàòü âíóòðè îáëàñòè ñõîäèìîñòè.

I =

1∫
0

e−x2/2 dx =

1∫
0

(
1− x2

2
+

x4

8
− x6

48
+

x8

24 · 16
+ . . .

)
dx =

=

(
x− x3

6
+

x5

40
− x7

7 · 48
+

x9

9 · 384
+ . . .

)∣∣∣∣1
0

= 1− 1

6
+

1

40
− 1

7 · 48
+

1

9 · 384
+ . . .

Îñòàòîê ñõîäÿùåãîñÿ çíàêî÷åðåäóþùåãîñÿ ðÿäà ïî àáñîëþòíîé âåëè÷èíå íå ïðåâîñ-

õîäèò ïåðâîãî îòáðîøåííîãî ÷ëåíà. Òàê êàê
1

9 · 384
= 0,00029 < 0,001 , òî ñ çàäàííîé

òî÷íîñòüþ

I ≈ 1− 1

6
+

1

40
− 1

7 · 48
≈ 0,855.

ÇÀÄÀÍÈÅ 11.

Íàéòè ïåðâûå k = 4 îòëè÷íûõ îò íóëÿ ÷ëåíîâ ðàçëîæåíèÿ â ñòåïåííîé ðÿä ðåøåíèÿ
äèôôåðåíöèàëüíîãî óðàâíåíèÿ y′′ = ey sin y′ ïðè óñëîâèÿõ y(π) = 1 , y′(π) =

π

2
.

ÐÅØÅÍÈÅ.

Íàõîäèì:
y′′(π) = e1 sin

π

2
= e.

Äèôôåðåíöèðóÿ óðàâíåíèå, ïîëó÷èì:

y′′′(x) = eyy′ sin y′ + eyy′′ cos y′.

Òîãäà
y′′′(π) = e1π

2
sin

π

2
+ e1e cos

π

2
=

eπ

2
.

Ðàçëîæåíèå â ñòåïåííîé ðÿä èìååò âèä:

y(x) = y(π) + y′(π)(x− π) +
y′′(π)

2
(x− π)2 +

y′′′(π)

6
(x− π)3 + . . .
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Òîãäà
y(x) = 1 +

π

2
(x− π) +

e

2
(x− π)2 +

eπ

12
(x− π)3 + . . .

ÇÀÄÀÍÈÅ 12.

Ðàçëîæèòü â ðÿä Ôóðüå â èíòåðâàëå −3 < x < 3 ïåðèîäè÷åñêóþ ôóíêöèþ f(x) ñ
ïåðèîäîì ω = 2l : l = 3 ,

f(x) =

{
3, −3 < x < 0

−x, 0 < x < 3

.

ÐÅØÅÍÈÅ.

Ðÿä Ôóðüå èìååò âèä:

f(x) ∼ a0

2
+

∞∑
n=1

an cos
πnx

3
+ bn sin

πnx

3
.

Íàéäåì êîýôèöèåíòû:

a0 =
1

l

l∫
−l

f(x) dx =
1

3

 0∫
−3

3 dx +

3∫
0

−x dx

 =

=
1

3

(
3x|0−3 −

x2

2

∣∣∣∣3
0

)
=

1

3

(
9− 9

2

)
=

3

2
.

an =
1

l

l∫
−l

f(x) cos
πnx

l
dx =

1

3

 0∫
−3

3 cos
πnx

3
dx−

3∫
0

x cos
πnx

3
dx

 =

(
u = x; du = dx;

dv = cos
πnx

3
dx; v =

3

πn
sin

πnx

3
.

)

=
1

3

3 · 3

πn
sin

πnx

3

∣∣∣∣0
−3

− 3

πn
x sin

πnx

3

∣∣∣∣3
0

+
3

πn

3∫
0

sin
πnx

3
dx

 =

=
1

3

(
0− 0− 3

πn
· 3

πn
cos

πnx

3

∣∣∣∣3
0

)
= − 3

π2n2
(cos πn− cos 0) =

3(1− (−1)n)

π2n2
.
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bn =
1

l

l∫
−l

f(x) sin
πnx

l
dx =

1

3

 0∫
−3

3 sin
πnx

3
dx−

3∫
0

x sin
πnx

3
dx

 =

(
u = x; du = dx;

dv = − sin
πnx

3
dx; v =

3

πn
cos

πnx

3
.

)

1

3

−3 · 3

πn
cos

πnx

3

∣∣∣∣0
−3

+
3

πn
x cos

πnx

3

∣∣∣∣3
0

− 3

πn

3∫
0

cos
πnx

3
dx

 =

=
1

3

(
− 9

πn
+

9

πn
cos πn +

9

πn
cos πn− 3

πn
· 3

πn
sin

πnx

3

∣∣∣∣3
0

)
=

= − 3

πn
+

6

πn
(−1)n =

3(2(−1)n − 1)

πn
.

Ïîëó÷àåì ðÿä Ôóðüå:

f(x) ∼ 3

4
+

∞∑
n=1

3(1− (−1)n)

π2n2
cos

πnx

3
+

3(2(−1)n − 1)

πn
sin

πnx

3
=

=
3

4
+

6

π2
cos

πx

3
− 9

π
sin

πx

3
+

3

2π
sin

πx

2
+

2

3π2
cos πx− 3

π
sin πx + . . .
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