Answer on Question #57661 — Math — Calculus
Q.1

Find the Fourier series of f(x) =2 —x%on (-2 < x < 2)

Solution
We have
e C ~ knx
F(x) = > Z (ax cos— + by sm—)
k=1
where
l
1 kmx
=7 ff(x)cosde,
21
1
1 kmx
Tff(x)sianx.
21
In our case
l=2.
Because
f(=x)=2—-(-x)?=2-x*=f(x)
then
bk = 0,
2
kmx
ay = jf(x) cosde.
0
Thus
2 2 8 4
= dx = 2 — -=—;
o ]f(x)x j( * 33
0 0
g k 2 ‘ kmx
X
a, = J(Z —x2) cosde = EI(Z — xz)d(sinT) =
0 5 0 )
B ) 5 _knx2+4j _knxd_ 8Jd kmx
n( x“) sin i x sin > x = e x d(cos 2)_
0
2
8 kmx|? 8 kmx 16 16 a1
= Tz XS . + 2 f cosde =~ 72,2 C0s kr = 22 (1)
0
And finally
@ kmx 2 16~ (1) knx
F(x)=?+2akcosT=§+F 2 cos ——.
k=1 k=1
Answer:

2, 16 (=) ke
3" 12 k2 %73

k=1




Q.2

Find the Fourier series of f(x) = |x| on [—m; ]

Solution:
We have
F(x) = 70 Z (ay cos kx + by, sin kx)
k=1
where
ay = ff(x) cos kx dx,
b [4
s
1
bk=; jf(x)sinkxdx.
—TT
Because
f(=x) = |=x| = |x| = f(x)
then
bk = 0,
s
2
ay = gff(x) cos kx dx.
0
Thus
2 d_z”d_zxz”_
ao—Eff(x) x—;fx Xx=_—| =m
s 0 Vi 0 OTL'
2 2 2 _
=—]f(x)coskxdx =—choskxdx =—fxd(smkx) =
s s km
0 0
2
= —xsin kx|j +—f sinkx dx =
km
= ———coskx|§ = — i-(coslm—l)——— (-DF =1
k2w k?m '
So
* k=2n+1
ar =1C2n+1)2x’ = T
0, k=2n
And finally
F(x) = +Zak coskx = —+ Z Zn cos(2n+ Dx.
Answer:

N|=|

4 (0]
;2(2 1) cos(2n + 1)x
n:
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