FORMULAE/REVISION HINTS FOR SECTION N

FOURIER SERIES

Fourier series

If f(X) is a periodic function of period 2z, then its Fourier series is given by:

f(x) =ao + Y (ancosnx+bysinnx)
n=1

where, for the range —zto +7
1 ¢x
ap= —| f(x)dx
° 272'-[—” 0
1cn
an = —.[ f(x)cosnxdx (n=1,2,3,..)
/4 -

b = lj” f(x)sinnxdx (n=1,23,..)
Ty

Even functions

If f(x) is even in the range —7 < x < 7z, then f(—x) = f(x) and the Fourier series has no sine terms, i.e.

e}
f(x) =ao + > ancosnx
n=1

where ag = ij”f(x)dx
790

_2¢r
an = ;jo f (x)cosnxd x

Odd functions
If f(x) is odd in the range —7 < X < 7, then f(—x) = —f(x) and the Fourier series has no constant term

and no cosine terms, i.e.

¥
f(x) = D_bn sin nx

n=1
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where b = Ej” f (x)sin nxd x
790

If f(x) is a periodic function of period L, then its Fourier series is given by:

f(x)=ao + i{an cos(Z”Lnxj+bn sin(ZE—Lnxj}

n=1

where for the range —% to +% :

a0 = _j”z f(x)dx

L/2

an = —I f(x)cos[ Lnxjdx (n=1,2,3,..)
2 . 2znx _
bn oy f(x)sm( 3 jdx (n=1,2,3,..)

L/2
For an even function, ao= —I f(x)dx

an = —_[ (ZEandx

and b, =0

For an odd function, ag =0

an=0

and bn = A f(x)sin(zmxjdx
LJo L
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Complex or exponential Fourier series

. 27rNX

f(x)=> cre’ L where ¢, = %J.
N=—o0

L/2 . 27nx

_jorEm
7L/2f(x)e L dx

2 L 27TNX
F =__| 2
or even symmetry, cp .[0 f (X) COS( jd X

2.t [ 27nx
For odd symmetry, cn-—JEIOZf(x) sm( : jdx
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