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Check if f(—z) = f(z) (even) or f(—z) = —f(x) (odd)

. 2 . . —
Even functions: |z|, e, sin? z, zsinz and e~ *l

Odd functions: x cosx

10.4.9| We are to determine if f(z) given by

f(z) =23 for —mw/2<x<3n/2, f(z+27m)=f(z)

are even (symmetric about the y-axis) or odd (symmetric about origo), or none.

When we draw the function on —27 < & < 27, we see that it is neither.

10.4.15| We are to find the Fourier series of the 2rw-periodic function f(x) = 22/2, -7 <
x < m. Since f(x) is even, this is the Fourier cosine series:

1 [T 22 72
= — 7d [
a0 71'/0 9 O 6
2 T .2
a, = / x—cos nxdx
™ Jo 2

Use then Rottmann page 144 formula 124:

172 2 —n2z? | " 2cosnw (=)™
ap = — | —5LCOSNT — ————SINNT| = 3 =2
T (n n 0 n

Then the Fourier cosine series are:

flz) = l—i-Qi (—nlz)” cos n

n=1
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10.4.18| We are to show that Y " | 1 = %2.

From excercis 15:

3

CoS NI
Since f(m) = m2/2 we have
2 2 o0 n 2 00
™ ™ (-1) 1
f(ﬂ):?:E+22 3 cosmr:——i-Qzﬁ
n=1 n=1
and then is
ii_ﬁQ/Z—ﬁ2/6 L
n2 2 6
n=1

10.4.23 | We are to find the cosine and the sine series of the function f(z) = 7 — =,
O<z <.

1 /7 1 -1 T T
ao W/o (m—z)dz ) |(m — )% 9

and by partial integration:

2 [T 2 i T T si 2(1—
an = / (m —x)cosnxdr = — [ (m—x) el +/ o nxdx] = (1 — cosna) gos nz)
T Jo T no 0 n n?m
When n is even cosnm = 1 and a, = 0. When n is odd cosnm = —1 and a, =
4/(n*r). Then we have the series:
fa) T, 4 L1 3+1 —_— 7T+4ico (2k — 1)z
x) = — 4+ — [ cosx + —5cos3x + —cosdx =—4—
2 32 52 2 — (2k —1)2
For the sine series, we get:
2 [ 2 ™ T 2
bn:/ (m — ) sinnzxdr = — —‘(Tr—x)cosnx —/ CPNT qo| = =
T Jo T n lo 0 n i
—_——

10.5.5| Look at lfovhs.pdf...

10.5.7| Look at Ifov5s.pdf...
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10.6.4| We are to find a general solution of the differential equation 4 + w?y = r(t) with

r(t) = cosat + cosft  w? # a?, 3?

We know that this solution has the form y = y;, + yp, where yy, is a general solution
of §j + w?y = 0 and y, is a particular solution of § + w?y = r(t).

The caracteristic equation for §j + w?y = 0 is A2 + w? = 0 with roots A = +iw. Then
we know that:

yp, = Cp coswt + Co sin wt

A particular solution of §j + w?j = r(t) has the form (Method of undetermined
coefficients, Kreyszig p. 105):

yp = Aq cosat 4+ Bgcos Bt 4+ Cy sinat 4+ Dgsin 5t

Then we insert y = y,, into § + w?y = r(t):

—a?A, cosat — ﬂQBg cos [t —
a’Cysinat — B2D5 sin Bt +
w?Ag cosat + w2Bg cos Ot +
w?Cy sin at + wQDg sin Ot —

=cosa + cos 3

We look at the coefficients before cos at, cos ft, sin at and sin 8t and find that:

(—Oz2 +w2)Aa =1=A4, =
(-5 +A)By =12 By =

(—a?+uwHCy=0=>C, =
(-8 +w?)Dy = 0= Dy =
Then the general solution is

1
Y=Yn+Yp = Clcoswt+Cgsinwt+27

F— s Bt
CoS & coS
w? —a? w2 — 32

10.6.5| Look at lfovhe.pdf...
10.7.7| Look at lfov5y.pdf...

10.7.12 | Look at lfov5s.pdf...
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