3.2.1. For the following functions, sketch the Fourier series of f(z) (on the interval —L <

z < L). Compare f(z) to its Fourier series: X I
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3.2.2. For the following functions, sketch the Fourier series of f(z) (on the interval —L <
x < L) and determine the Fourier coefficients:
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L=pi

a0=1/(2*L)*(exp(L)-exp(-L))
a(n)=(1/L)*(-1)"n*(exp(L)-exp(-L))/(1+n"2*pi~2/L"2)
b(n)=n*pi/L*a(n)
g(x,N)=a0+sum(a(n)*cos(n*pi*x/L)+b(n)*sin(n*pi*x/L) for n=1:N)

Xs=-L:0.1:L

using Plots
plot(xs, (x->g(x,10)).(xs),label="g(x)")
plot!(xs,exp.(-xs),label="exp(-x)")
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function a(n)
if n%2==0
return 0
else
return 1/(n*pi)*(-1)"~((n-1)=2)
end
end
#a(n)=1/(n*pi)*sin(n*pi/2)
function b(n)
r=1/(n*pi)*(-1)"n
if n%2==0
return r-1/(n*pi)*(-1)"~(n=2)
else
return r
end
end
Tb(n)=-1/(n*pi)*(cos(n*pi/2)-cos(n*pi))
function f(x)
if x<L/2
return 1
else
return 0
end
end
g(x,N)=a0+sum(a(n)*cos(n*pi*x/L)+b(n)*sin(n*pi*x/L) for n=1:N)
xs=-L:0.1:L

using Plots
plot(xs, (x->g(x,10)).(xs),label="g(x)")
plot!(xs,f.(xs),label="f(x)")
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3.3.1. For the following functions, sketch f(z), the Fourier series of f(z), the Fourier sine

series of f(z), and the Fourier cosine series of f(x):
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For the following functions, sketch the Fourier sine series of f(z) and determine its

3.3.2.
Fourier coefficients: P
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L=pi
function b(n)
r=-2*L/(n*pi)*(-1)"n
if n%2==0
return r+L/(n*pi)*(-1)~(n=2)
else
return r-2*L/(n"2*pi”~2)*(-1)"((n-1)=2)
; end
lend
| function f(x)
5 if x<L/2
return 0
else
return x

| (x,N)=sum(b(n)*sin(n*pi*x/L) for n=1:N)

éusing Plots -
Iplot(xs, (x->g(x,10)).(xs),label="g(x)") 3|
gplotﬂ(xs,f.(xs),label:"f(x)")
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3.3.7. Show tlmt e’ is the sum of an even and an odd function.
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3.4.1. The integration-by-parts formula
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is known to be valid for functions u(z) and v(z), which are continuous and have
continuous first derivatives. However, we will assume that u, v, du/dz, and dv/dx
are continuous only for a <z < ¢ and ¢ < 2 < b; we assume that all quantities may
have a jump discontinuity at x = c.
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(b) Show that this reduces to the integration-by-parts formula if u and v are con-
tinuous across x = ¢. It is not necessary for du/dx and dv/dx to be continuous
at x = c.
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3.5.1. Consider -
1? ~ Y bysin % (3.5.12)
n=1
£ (a) Determine b, from (3.3.11), (3.3.12), and (3.5.6).
3 (b) For what values of z is (3.5.12) an equality?
P*(c) Derive the Fourier cosine series for z° from (3.5.12). For what values of z will
this be an equality?

@ Recalll
= nmw
z=Y " B,sin 22 L<z<L. 3.3.11
ti n; sin — x ( )
adre.
' L 9L
By, = %/0 f(r)sm? dx = %/o x sm? dx = mr(fl)"“H‘ (3.3.12)

L 33 53

22 L 4L% [ mx  sin3mx/L  sinbmaz/L
5%~ — (sin T+ + +ee ).

Sﬂh‘nh‘(\&\‘m% (’%-’-\ ) it 356D %cd&y

Amx 4;_1 X% | %'m:.,,_l_ e
"““?}H"‘%KL Lsu 8 U Tt

L {u (:\)"H 1 gt anx
2 - — sﬁ“ l.x - L geln
~ — N L
Nze nx k n? E‘d
1 AN ﬂﬂ 1 i “'7[_9-( 4]} Qm‘mx
=%Z nq“';.‘-i'z ng“n..“-,Z‘n L
n odd neved R® 1 odd
AT
L’ -«~_~ )'i' L U ~s‘m -
= 'z"(' ﬂ nnd n “Z

1%(""““1%;\;) Yoo m oAA

..2%'-\& ‘-vr m e

@) S tua edd exlevsion & x> is smoottl, esvuyedng
except =L  Atun G5aL) 1§ gn Q%“QGF‘ ® [o,1),

0b =L W acll cwouge to Hhe oweage OEL¥ < £



@) the Founier cmbme Rantes Mowy e chiodned
7dhﬁmﬁﬂﬁmb~a. +eowm . Touns. %

Haore a%aIV\

L“: V' R’n)

el
217“

9 '\mv\: B)vud., raine

0, -{z (s-ED - T %

Do
Mxd e = Z -bpL MRS
n=\ nw - o
20 ©
"\3 = z‘?ﬂ!-—' & ~bal ‘]\(({
n=\ Z 'f(m
~2bnl
Cta ‘Y’\‘ﬂ Flfl "> 90
foe m odd
bor m v

nc,m
- = I
T :Z\;o('\atm Z(:.lm O
NEOR
zﬁt\‘ = ‘9'53-\-% "z"_-\' —é-\-lr{'—ﬂ.
N 12
omd | 1
(2
—_ - |+ 24 1 = .'K_q.
quw\" P et AT 9%



0 aeon by Mople (Wb Apha alto qEoen Sowe)

> sum(1/n”2*(-1)~(n+l),n=1..infinity);
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> sum(1/(2*k+1)"~4,k=0..infinity);
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