
Çàäà÷à 10(a). Íåîáõîäèìî ðàçëîæèòü ôóíêöèþ f(x) â ðÿä Ôóðüå íà èíòåðâàëå
[−π;π]:

f(x) =

{
−1, −π < x ≤ 0
x, 0 < x ≤ π

Ïðèìåíèì ôîðìóëû (ñìîòðèòå òåîðèþ ïî ðÿäàì Ôóðüå):

a0 =
1

π

∫ π

−π

f(x)dx, an =
1

π

∫ π

−π

f(x) · cos(nx)dx, bn =
1

π

∫ π

−π

f(x) · sin(nx)dx.

Ïîëó÷àåì:

a0 =
1

π

∫ π

−π

f(x)dx =
1

π

∫ 0

−π

(−1)dx+
1

π

∫ π

0

xdx = − x

π

∣∣∣ 0
−π

+
x2

2π

∣∣∣∣π
0

=
π

2
− 1,

an =
1

π

∫ π

−π

f(x) · cos(nx)dx =
1

π

∫ 0

−π

(−1) · cos(nx)dx+
1

π

∫ π

0

x · cos(nx)dx =

=

∣∣∣∣ Ïðèìåíèì ôîðìóëó èíòåãðèðîâàíèÿ ïî ÷àñòÿì:
U = x, dV = cos(nx)dx ⇒ dU = dx, V = 1

n
sin(nx)

∣∣∣∣ =
=

x

πn
sin(nx)

∣∣∣π
0
− 1

πn

∫ π

0

sin(nx)dx =
1

πn2
cos(nx)

∣∣∣∣π
0

=

=
1

πn2
(cos(πn)− cos 0) =

1

πn2
((−1)n − 1) .

Àíàëîãè÷íî ìîæíî ïîêàçàòü, ÷òî

bn =
1 + (−1)n + π(−1)n+1

πn
.

Â ðåçóëüòàòå ïîëó÷àåì:

f(x) =
π − 2

4
+

∞∑
n=1

(
1

πn2
((−1)n − 1) cos(nx) +

1 + (−1)n + π(−1)n+1

πn
sin(nx)

)

Îòâåò:

f(x) =
π − 2

4
+

∞∑
n=1

(
1

πn2
((−1)n − 1) cos(nx) +

1 + (−1)n + π(−1)n+1

πn
sin(nx)

)
.
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