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Section 8

Problems 1 to 8 i : =7 u
, hint: If you put £ in your answers ou should
y y > Yy

get the answers to
the corres 1
ponding problems gi ;
given in Section 5

1. We first sket
ch several i
periods of the functi
on to be expanded:
1, -2< |
F(x) - , x<0,
0, 0<x<e, il
f(xj
-/ | L - | — —
1 I i |
1 ] L 1 ! ' '
48 -32 ~22 -2 : - ' , '
0 £ 2¢ 32 /4% l
5%
(continued)

Now compare the sketch with Figure 8.3 of the text; we see that
they are identical. Although the basic interval used to define
f(x) is different in the two cases, the periodic functions are
the same. Since the average value of a periodic function over

a period is the same no matter which period we use, the values
of ¢ (= average of f(x)e—inx) will be the same for this problem
and the text example, and so the Fourier series are the same.

In the text, c was found as an integral from £ to 22. Here we
would naturally find c as an integral from -£ to 0. By direct

evaluation, we find

4] 0 inm
1 —inmx/4& _ 1 -inmx/L _l-e
Cn‘ﬂ]:f dx = 2 =Tan /O © g Znin

as in the text. Similarly the an’s and bn's are the same as for

the text example.







AN
Nl =e
B | AR {

—



_ \f\f A X( =)
C(\ _X,j e<e /\//& N \g/
¢ T 5

L) = e
e D
CO \\ &M @)( ﬂi\——_-(/ezr,m()
3 @ O d
P L 0y
[ c -l ¢
‘(r Y) {)ilg 71 K\—\F\\ -\]
\ |
Q. - KGM’\\




3 > 1
C(\: ‘X// S E‘*YCJC‘T A X \ Q?((COW\X fqg\mx)

(\ RNV L& ( IR
\ "oy
%(\- P 7 v Ny :)/ Q& wq)(/ﬂCdJﬂ)(\
P e S,
(4 /L\ |+ (L?'*
J 0
,E; ({’ A {
- _,\/ -C ﬂ TO _:_\l 1 G\ -
gl Y T \\ (A

\D\ 0\\ )VO 7,0* Av\’\bo‘y Co;(\:)cf’if\(}ﬁr‘ \)%‘*
Y{olo\og/ 7( \3\( %—\—ﬂ

oo v —a RAT



CO’ \ STy < ;__/\ wco((/y = :\\d&’\“\\)fi——

\ AV ANT F
Cq"\j Sinty € le
NED o ~
| 7
- SR STy Co(@n\ﬁ}( “\j }\f\?& }\f\Qq\fY
O vo o/

“C‘\(}v\ \/’\'“:ﬂx
| A
T\Q‘“Q\\

%2 ) §

e+

Ve X

—



lk\\Q\ ‘\'O 7,"* \/Obf‘ @7(‘3@\0"100 O jr\;a ”‘-"\//Uc\
\’% CX KL %\ e \.)WAY‘ Aps\ Ao chidt

Y vl o\j n*c/-w\

][Aq -\3\424%\ Qf\o\ f/’(D\.Dc/, \/Ou/\ X (3\/ 2),-%;

.~\/\ \/ouf‘ {Q.?( Pcaq-‘,or\

Cr\o\ \/auf —Qum DA g;a‘f)mo\s on = Now




ya
eUk\ ’Cf\ D* \Q/f‘"\\)()v Q\

—



——
L0
/ 4 ‘ ( RN
(7‘\‘355 FLnnt Sy
| Jo |

e h&\///

(X Losnry) s Covany ~n«gw

O
\ \ p .
= *\?(Coé'f\ﬂ;( +S F?/“ﬂf)(’
o ¢
A d 5

\
| - L B D\ - \(\)r
= ”l/ Coa N _ -‘&\
NT




C(\/:lj\ x(oc/(\{lf.
0% 0 5

[

Q( Swaty [f: ynany + nf@if:()

Aty “j Swoty
(\(\
SR - LI[ CosnNTX | = & CorNTt —|

<4 pedd

At

/Q(Y\; \ =S| (e x (oedTK -
: /9\ e !




L l¢l|= U ERaS xq me(-x\]

odd 4n.

-~y
(%) ' mx r e
O\\ e L. ; $+ \ X

) ‘) “>\ S ;lﬂ(,/:
' \ L\ 1~ odcd l
\ODXW‘ Y o “ \ | \'\)( 13 Gn OA.;\'(q,
)( <& N O& 7\ “gﬂ, anod S
\\’\L\Ur ‘&Y\We\r T_) (\7&:} v‘(.f* ’\/h\\\ \r)e cven



23, We want a Fourier sine series to represent a function given on
(0,2). We must then extend the function to be odd on (-£,2)
and continue it periodically with period 2¢, Note, however,
from text equation (9.4) that we actually use only the values
of the function on (0,2) in computing the coefficients. From
the text figure, we have

0<x<§,
f(x,0) =
—[(l-x), —§-<x<l .

Then by text equation (9.4):

t/2 £
b =2 &xsin D7X dx + —?'—h(t - x)sin 20X gy
n £ o £ z Z/ZL J3

2 £/2 L
4h ¢ < nIx nnx nnx) 4h ¢ nmx
=2 sin - =g cos == ~ T a7 S0
£2 n2n2 z 0 £ on £/2

. nmw nmx nnx
nnx cos )

L/2

= ghz (sin%z- Dzlcos %’1) - %(cos nr - cos 9271)

n‘nw !
4h . . N7, nuw nn
-7 7 \sinn7m - nn cos nn—san+TcosT
n°rw
1, n=1+4k,
=——£23h~2sin9211= ghz 0, n even,
non TN, n=3+4k.

2 £

8h mx_ 1 . 3mx, 1 . 5ux
f(x)=——(sin——— sin 5=+ 31n——~~-').
N 9 i 725 2
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