= —ao + Z (an cosw + b,, sin ?)

/ f(x coswdm

/ f(x sinmdaz



o

ag + Z (an cosnmx + by, sinnmx)

n=1

1
an:/ f(x)cosnmz dx
—1

1
bn:/ f(z)sinnmz dr
~1



Find the Fourier series for f(x) = sin® 7z for L = 1



Find the Fourier series for f(x) = sin® 7z for L = 1

o
. 9 1 .
sin” 72 = 5 ao + g (an cosnmx + by, sinnmx)
n=1

1

_ £ 2

ayn = / sin” mx cosnmx dx
—1

1
b, = / sin? 7wz sin nwx dx
1



f(x) = sin®(7x) is an even function

f(—z) = sin®*(—7zx)
— (sin(—mz))”
— (—sin(mz))”

= sin?(7x)

= f(x)



o
2 1 -
T = —ag + E (an cosnmx + by, sinnmx)

sin
2

n=1

1

_ s a2

a, = / sin” mx cosnmx dx
—1

1
= 2 / sin® mx cos nx dx
0

1
b, = / sin? 7 sin nwrx de = 0
—1



1
_ 2
an = 2 / sin“ mx cos nmx dx
0



Use Euler’s formula on e/(®t8) = @i we get:
cos(a+ ) = cosacos B — sin asin 8
Use Euler’s formula on e/(®=8) = @8 we get:

cos(a — ) = cos a.cos B + sin a:sin 3



cos(a — ) = cos a.cos B + sin asin 3
cos(a + ) = cosa.cos B — sin a:sin 3

If we add, we get:
cos(a — ) + cos(a+ ) = 2cosacos
If we subtract, we get:

cos(a — ) — cos(a + ) = 2sinasin 3



1
_ 2
an = 2 / sin“ mx cos nmx dx
0

So,
1
ap = 2/ sin? 7 da
0

Substitute o« = mx and § = 7z into
cos(a — ) — cos(a + B) = 2sinasin 3

1 — cos 2 = 2sin’ nx



1
ap = 2/ sin? 7 dx
0
1
:/ (1 — cos27x) dx
0

[ sin 27?:13] !
p— T —
0

2T
=1



Calculate for n > 1:
1
Ap = 2 / sin? 7wz cos nrx dx
0
We already know that 2sin® 7z = 1 — cos 27z

1
Uy = / (1 — cos2mx)(cosnrmx) dx
0



1
Ay, = / (1 — cos2mx)(cosnmx) dx
0
1 1
— / cosnmx dxr — / cos 2mx cosnmx dx
0 0

1
== / Ccos 2mx cos nwx dx
0



Substitute o = 272 and § = nrx into

cos(a — ) + cos(a + B) = 2 cos acos

cos(2mx —nmx)+cos(2mx+nmx) = 2 cos 2wxr cOs NTE

cos((2 —n)mx) + cos((2 + n)mx) = 2 cos 2wx cosnwx



Ccos 2mx cos nwx dx

— —/0 %(COS((Q —n)wx) + cos((2 + n)mx))
1
2

sin((2 — n)rz)  sin((2 4+ n)rz) ]
| [ C_wr | Cram |,

(assuming n # 2)



If n = 2 then:
1
Ay = — / COS 2T cosSNTx dx
0
(cos((2 — n)mx) 4+ cos((2 + n)wx)) dx

1

2

"1
:—/ —(1 4 cosdrzx) dx

0 2



DO |

o0

1
sin? o = §a0 + Q. COSNTI
n=1
1
az = —3 a, = 0 (for all other n’s)



sin“mx = —ag + ay cos lmx + ay cos2wx + agzcos3mx + - - -

1
°1+O-COS].7TCIZ—§COS27T33—|—O-COSS7TZIJ—|—---
1

N = DN =D

— cos2mx
2



) 11

sin“7mx = — — 5 COS 27X

More generally,

1 1
sinf = -~ — 500529



