354  Fourier Series and Transforms

Reition B Dirichlet Conditions « 355

imple 2. We can now find the

evaluation of coefficients. For example, consider

-1, —-mr<z<0,
(5.13) 9(z) = 1, O0<z<w.

Fourier series for some other functions without

1, E(ﬂ?(‘ﬂ'.

Could you use Problem 3 to solve Problem 4 without computation?

™
4 flz)= {—1' _fr(m( 2!

0, -r<z<O,

: o Sl b fim={-1 O<z<Z,
Sketch this and verify that g(z) = 2f(z)—1, where f(z) is the funetion in g g g2

Then from (5.12), the Fourier series for glz) is
4
(5.14) g(z} = —

Similarly, verify that h(z) =

it), and its Fourier series is

i %

since sin(z + 7/2) = cosz, sin(z + 37/2) = — cos 3z, etc.

ROBLEMS, SECTION 5

In each of the following problems you are given.n {unction_ on the irfterval
Sketch several periods of the corresponding periodic function of period 2.
periodic function in a sine-cosine Fourier series.

1. fl@)= {;

Your answer for the series is: f{z) = 3 = 1 o 5
Can you use the idess

0, —Tt<z<0,

T

2. f($)= 11 D<zr< EI
0, ;—r<z<1r.

Answer: f(z) = %+

w
0, -T<T<y3,

& f(z)={1, %(m(ﬂ.

1

Answer: f(z)= T

—-nr<z<,
0<e <.

In this case the sketch is: ¥ .
1
L8 . .
I

T
o, —§<:r<0, and Z<z<m.

sing sin3z  sinbz )
iy | #
( T a5

flz + w/2) is Fig. 5.1 shifted /2 to the left (
(replace z in (5.12) by = + 7/2}

1, - A7 T,

0, —w<z<0;
' T}= b ]
f() {:ﬂ, 0<s<m,

2 fcosz cos3xz cosdz X : gl st coe3z | cosbz
+_( 222 + 2% .,,..) Answer: f(z) = 2 Fleset =+ —F—+--
+(sinz_sin?2x+si1;3::_“_).

b flz)=14z, -w<z<m

. |
—r e Answer: f(z) = 1+2(amx-— §s|n2a:+%sin3:r— %sin%.‘-...).

-, —W<m<0,
x, 0<z<n.

L f(.'r):{

4
Answer: f(z) = %— = (cosz+%eos3:c+%c055::+...).

i L ol

T+z, —rw<x<0
-2 - - F i f(.'l:):{ p x )

T =, 0z

1 2 fsinz sin3:+Mm).

i f(.r):{ 'Oa -r<z<0,
sinz, O<z<m.

of Example 2 to find this result without computatl

T g 2 {fcos2x  cosdr  cosbx
Answer: =4 = -= -

fE) = taana o (22—1 F-iTe_1t )
14 Show that in (5.2) the average values of sin mz sin nz and of COB I CO8NE, M # n,
nre zero (over a period), by using the complex exponential forms for the sines and
rodines as in (5.3).

1 (cosa: 0033&'_'_0085:5_“)

=3 1 3 5 ‘ 18 Write out the details of the derivation of equation (5.10).
1 /sinz 2sin2z , sin3z  sinbz
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we have a series, but there are still some questions that we ought to get
wrrod._ Does it converge, and if so, does it converge to the values of f {z)? You
| flnd, if you try, that for most values of z the series in (5.12) does not respond

08 5T .
1 (cosn: 0083.1:+c )

== 3 3 sy of the tests for convergence that we discussed in Chapter 1. What is the
(i ke Al 1 sinfc _ 2sinbr i of the series at = 0 where f{z) jumps from 0 to 1?7 You can see from the
= ( T W | +—3 3 6 (6.12) that the sum at « =0 is 1, but what does this have to do with f{z)?




