| Fourier  Series. — Coefficients — Calculakien. . . e

Comment: V_,.w;,_.qrrly. __&e.-fo((ow\uj tools s Find Fourier doefficients

tool: We _ean = shift a periodic Function so that W 3. .

. Centered at -H\(e .origin. ax-x) = hx)

,,,,, 9(x) R

i L
Ay - - / B i
T —y X X —>p *
= A A
ﬂ(?c\ = Y\ x) 3(x~x°)= e (x-0)

Now we can Find +the Fourier Jeries FHor 3(=c—xo) =hlx) :
. and . _Shift  back +t0 _the om‘sinql . coordinates latergon.

+ools I+ a ASfunction is even ; then
The coefficients of sin +erms ip Fourier series
. ”
are  zero: h (x)=h (-x) =» jIlxd= S a,VTt <t Tnfx

A=0

_bp=0 Frall a.

Lr: For +the exan/a/c above this tesl apgplies
'éo A[Z);

+oolt T4 a function s odd, then the coefficients of.

col terms in Ue Foyrier series qre zero :

. h(X) = —hx) = h)= E:o bVof aim arnfx .

X odd  Function
wrth  am ,.SuferimPOSeal

P
J—— e . . .
A
~ >
<\ ‘-
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- Ca\tu\q‘k,‘\or\

Fourier Series — Coeffitients A Ceent)._.. . . . i i,
.. PN . . P . - - N ) . - k. k - - "_1\—
we $id - - - : okt Jor a fune o .
- .Purier . . A Srom ianer produtts. .

h = 2 ap 12 conemafa +bnVef 4 2mafx

A0

e B
@Ry = (k,.'izf cor Thnfxc) = { h VzZF sse anfx Ax
-4
: : S L
- t 4
b, = (h, YZF am 2Tnfx) = I h2f cuzmnfx Ax
-4 :
z 4

~where h _ has Feri«w\ \/5.

+ool - We can Scale the = axis +to make the
Fem'oal. of a Function e;uq( te 1. Then we
can <compute the Fourier serie$ of tAi3  function
and scale +the result %o 3et Rurier
coefficients for The om:’inal HFunction.

hz) = h(x) = s&) . e
I ,
h(=) 8(x)
- /X‘\/ ‘
] ;Z /47&
L - ,
Hy €3 : 3
0 - ) .
o0 h= 2 a2f waennin k(g;_) =38= & wu, 2§ zt2unx
N0 AZO
+ b, V2T aur 2Wnfr x By R w200k

Bedause  magnitudes must agree, we must have
+he }o"ou}uy...rtlﬂ:’cﬁeﬂ:k)p Sor h and 8.

. ani2f = x,77 , . e
An = %In .

Now  shift the . origin back . £o ks _Orijinql. position. .
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+o0 [ :

+ool:

Fourier . Series.

— Calcufation

—_Coefficients * (emt.)

€ool: We can. .often manipulate Lntegrals o the . L
'fouowina ways to  simplify them:
1) Elip -the M-(:ejra\’:ea( funétion along. the x axig..  _ _ .
2) Shift the .. " " oo )
3) AalJus-l: +the mttyrq-(:con Limrts 3¢ as +o
constant
keep Athe area under +he curve being m{:z:,ra'l:ea(.
This Froéealure. “amountd o Hn.e_ observation +that
an ‘m—team(. is e area under a Jynction lbetween
4wo .Fobrf.'s _alon] the x-axis. -
So (on} as we Keef the area under the curve
the Same, we can manipulate the /'mé?ml
N any wey we wisq.
k3.3
$(x). ‘ and
2 A\ 1 Sip 5 e
between O and Y2
¥ VARG - ,L , — X 0 and ~¥
z 2 2 2
J?: e -F(('Preal doS = —¢as
dy = [ s 1T e arnae dx
¢
= 2[ 2% 1}? (- we zwnx) 4dx
BT A j . X el TMAX A%
We  can ] Com pute +he c\feq under a
S}'MMG‘&I‘I.C' curve b)’ daqb(}nj the c‘n'ée.‘?rql
for one  Side, Cas in the abwe example)
dhang e
- We

¢an 4 variables
use  +two

‘o simplify integrmals. we .
gteps

1) Mulkiply by factors +o make all variables (ook the Same
2) We change  the

Gmits of iﬂ'ﬁEjmffan Sor the
variable,

new
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— Calculation

| Fourier_ Series. —_ CoefFicients Camt )

e CeenkY R
= - ‘-Hr—‘ j' X tor TMAX Ax .

Vs
= = 4T fo L 2TN%_tgr T A(ZUnx) .. . . .

r———

TN .. 2ERn

= -t(-f"‘ f Wnx zow 2Wnx d=Tnx .
Gm)>

Define  y= 2wnx dy = 2Tn = dy= zwn dx = demnx
Az’
Limits: x=0 D y e 2WA0 =0 L
) x-_-%, P ys ?.1“1-_% = Mn.. e

L1
e 4 y ey dy

(_m_”z

Faom [ -table [yevy = zoy+yaoy
’ Un
dn = _-‘f_ff_ <m)’ +7”:"7\\
(ﬁ'{'ﬂ)z O}
(ewm (e mmoy- GreY] o

(=wn) *

-z Y(l*"\""o) -(\-ro\l =0 . _h_even
(Gwn)*

dh“u = §f_‘ .y even = 0 . B,
Q’&'tm)"

Nouwsr scale +the x—axis back +o the ariy,‘nq(

An odd T X nodad Opn even = O
=
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s

— Calculation

~Fourier _ Series_=~__Coefficients " (cot.) .- e

v Now. _shift__ origin._ badk o _-;__a,:.:“.yinql .pasition

+ool:

+ool:

o4
2

£

We _ want __swmusoid . Centered  at 0 o  shift 4 xo.
Thus, we -~ want tke....qrgumen'{: oFf +he sinusoid o _
be zers. at x,:. . .
 lbedore shift after shift .
an 12f . e 2xnfx_ . —> an{2F ' zov 2rnf (x-x4)
b,,\/-sz—_' aon ZrnfFax — . baVeF T am 2wnF (2-2o)

Sinusoid g

shifted lback +o ortj'm'ql. origln .

Ase -’cri3cnomcbr‘|c identities +5  rewrite
after they are
tr (A-B) = zet A 2o B + awn A o B

win (A~B) = winA WL B - e A au B

mte: A, ttms FS‘,qvemyc value oFf glx) .

-%&:(woé) bejore identit,

after identity
an 2Ff 250 2Wnfx dn 2WnF X
+ anV2f i 2Mafie 4aun 2 f x,

apVzF toz eWnf (-2,) —>

in,,.\/"#-T.F1 am 2enfle-2z) — b,,(?ni«.zn-ﬁx oL 2Whf 2,

~ baV2f zer 2Mafxc ain 2WAfR
- W3mg  previous(y derived . values for 4qn and by and
qives the  fFinal (we had by ot torss)

reéom bihinj terms qngwer:

e _ S
B .9(x)= 2 AN i Tmafx + ByV2F ain 2mnfx
naO
Ap= B8R | vzt wmanfx, n odd , =0 " even #0
(zxn)" V¥ =1 . n=0
2
B, = 8J2 s 2 Aun TR, A edd , =0 n__@en
_(?Tfn)v".._@
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