Fourier series of function f(x)
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ap + Z(an cosnx + b, sinnx)
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where fourier coefficients
ag = 2L J.:Tf(x)dx

an = f(x) cos nxdx
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13. ap = z—lﬂjfﬂf(x)dx = %J‘? ldx = %J‘g ldx = + - £ =1
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an = + I_” flx)cosnxdx = L+ [ 2 cosnxdx = 2 j()z cos nxdx
2

b K f(x)sinnxdx = L * sinnxdx = 0
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hence, f(x)~ao + Y, (ancosnx + bysinnx) = + + 3" (% « +sin Z=) cosnx

=142 _ 1 1 — L cosTx+ ceeee-
= 5 + 7 (cosx — 5 cos3x + < cos Sx — 5 cos Tx + )

16. ag = if;f(x)dx = if xdx = 0, since x is even function.
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a, = L I_ﬂf(x) cosnxdx since xcosnx is even function.
= %J._lecosnxdx =0
2
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by = L[ flx)sinnxdx since xsinnx is even function.
-
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= = I_ xsinnxdx = = Io xsinnxdx = =« = Io xd(cosnx)
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= T (7 Ccos T) + o s1nnx|0
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= T COS 5F + ——sin F
hence, f(x)~aq + Z:Zl(a” cosnx + b, sinnx) = 2::1(‘71 cos - + ﬁ sin ) sin nx

19. ap = 5 Ifﬂf(x)dx = o IZ xdx + - I?n[—(x +m)]dx =0
a, =+ .[:Tf(x) cosnxdx = + ngcos nxdx + L J.ir [—(x + 7)] cos nxdx

b4 0 0
=1 Io xcosnxdx + L f —xcosnxdx + L f —1 cos nxdx
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0
£ ijcos nxdx + (—1) .[_” cosnxdx
=2.1 f;xd(sinnx) + (51) sinnxl9,
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= Zxsinnxlf + 52 Io sinnxdx + 0
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= 7+ - cosnxlf = ——(cosnm — 1)

b, =1 Ifﬂf(x) sinnxdx = + ngsin nxdx + + f: [—(x + 7)] sinnxdx

a o . 0 .
=1 -[o xsinnxdx + + j —xsinnxdx + + I —7 sinnxdx
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=1 f: IxIsinnxdx + (-1) I(jﬂ sin nxdx

Lcosnxl?, = L(1 - cosnr)

hence, f(x)~aq + 2:;1 (an,cosnx + b, sinnx)
= Zle[ﬁ(cos nr — 1)cosnx + L (1 — cosnr) sinnx]

22. f(x) = x> (0 < x<2nm)
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21 I() f(X)dX T2 I() x*dx = 2 " ?X3|0” ~ 2 "3 (27[)3
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a, = %Io f(x) cosnxdx = %J‘o x2cosnxdx = L« %J‘o x2d(sinnx)
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X2 sinnxl§" — o7 jo sinnxd(x?)
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__2 . _ 2
= —= Io xsinnxdx = —- Io xd(cos nx)
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= L xcosnxlg® — = [ cosnxdx
n-m n°mw 40

= =227 - 0) — =3 sinnxlf”
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b, =1 Io f(x)sinnxdx = + Io x2sinnxdx = + =L Io x2d(cos nx)
2r
= 2Lx2cosnxd + -k jo cos nxd(x?)
2n
==L2n)?2+ 2 Io xcos nxdx
2r
_ An 2 J’ ;
e el N xd(sinnx)
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= =2 4 2ysinndly — 2 [ sinnxdx
n<mw ncmw J0

= SF + == cosnxlgt = S

hence, f(x)~ao + Y, (ancosnx + b, sinnx)

=44 2 (5 cosnx + SE sinnx)

= 47”2 + [4(cosx + é0052x+ %cos3x+ ------ )
—4n(sinx + L sin2x + +-sin3x+ -+ )]

24.f(x)={_4x’ if —Tr<x<0

ap = 2|7 fode = + [ dxde = 4 [Txdx = 4 -

a, = + I:f(x) cosnxdx = = Ig dxcosnxdx = & . L Ig xd(sin nx)



. T .
= S xsinmf — & Io sinnxdx
_ _8 T _8 _
——cosnxly = ——(cosnm — 1)

L I; f(x) sinnxdx = 0

hence, f(x)~aq + 2:;1 (a,cosnx + b, sinnx)
=2+, ——(cosnm — 1) cos nx

Fourier series of function f(x)

ao+2ancos ATy + b, sin L

where fourier coefficients

ﬁjld Sx)dx
anp = LI f(x)cos AT ydx

by =7 J- f(x) sin 22 xdx
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1. fix) =-1(2<x<0), fixy=10<x<2), p=4

a) = - IL fx)dx = + IZ flx)dx = 0 since f(x) is odd function.

Lj flx) cos Hxdx = 5 I fx) cos Zrxdx = 0
since f(x) cos %-x is odd function.

bn = + IL S(x) sin 22 xdx = 7[ A(x)sin %x X
= I sin 2 xdx = 7 cos 2xlF = 7= (cosnm — 1)

= -2 (1 - cosnr)

”_

hence, f(x)~ao + Y, ancos 2x + b, sin 2 x
= 2:;1 %(1 — cosnm) sin - x

3. flx)=x2 (-1<x<1), p=2
L 1 . . .
= o7 | fdx = | x2dx  since x? is even function.
1
= foxzdx =13 =1
L . . .
= % I_Lf(x) cos “F-xdx since x2 cosnrx is even function.
1 1
= j_ x%cosnmxdx = ZI x% cos nmxdx

- LI x2d(sinnrx) = -&x2sinnzxl) + Wf sinnmxd(x?)

nm

= %onsmnnxdx = =5 joxd(cosnnx)
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xcosnaxly + =% Io cos nmxdx



= n271'2 (cosmr)

b

L , . : . .

+ ] fo)sin#xdx  since x2sinnzx is odd function.
ro,

= I_lxz sinnzxdx = 0

hence, f(x)~ag + Z: ancos 2= x + b, sin 2= x

= 4+ 2 = (cosnm)cosnmx

7. f(x) =l (-1<x<1), p=2
0= z—lefo(x)dx = %jillxldx since Ixl is even function.

1
= — 1,211 _ L
—foxdx— X7 ly = 3

L . . .
a, = % I_Lf(x) cos “F-xdx since lxlcosnrx is even function.

1 1
I . Ixlcosnmxdx = 2 -[o xcosnmxdx

1 . . 5 rl .
= -z foxd(51nnnx) = Zxsinnxxl) + 3% Io sinnmxdx

_ 2 | _ 2
= — cosnaxly = ——(cosnm — 1)

S
3
Il
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1 I_Lf(x) sin 2 xdx since IxIsinnzx is odd function.

1 .
I 1lesmmrxalx =0

hence,f(x)~a0 + Z ay, Cos —x + b, sin 2=
=5+ 2,,:1 —-(cosnm — l)cos X

10. fix) =0 (2<x<0), fr)y)=x 0O<x<?2), p=4

L 2 2 0
a) = - I_Lf(x)dx =1 I_Zf(x)dx =+ foxdx + 4 I_z Odlx
2|(2) — 22 — %

:Lul l.l
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ap

fx) cos HExdx = f f(x) cos - xdx

L,
!

1,2
xcos Zexdx = |+ 5z I xd(sin 24-x)

= 2n xsin 2= xI3 + —f sin 2 xdx

_ =l 2
= —-Wcos 2Z xlg

2nr

= 21 - (cosnm — 1)
by, = LI S(x) sin £ xdx = 4j f(x) sin %= xdx

= 1| xsinxdx = L . 32 xd(cos x)
f :

= sxcos Zxl3 + 2#.[ cos & xdx

= 5L (200SI’l7T) + = sin 2 xI3

= (cosmr)



hence, f(x)~aq + 2:;1 ancos 22 x + b, sin 2= x
=2+ [ (cosnm — 1) cos 4-x + 7 (cos n) sin 2-x]

17. Using Prob.3. show that

S ST B BT = 1L 72
-3 +5 -4+ 2"

Proof:by Prob.3.

D —-5 (cosnm) cos nrx

setting x = 0, we have
_ 1 4 o (D"
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