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Lecture 7

Example:(2) Compute the Fourier Series of the odd square wave function of

period 2L
-1 —L<t<O0
-]
1 0<t<L
Solution:
_ 0 ey
f() = > Z ancos t+bn51n(L)t)

L
1
= - t)dt =0
L[ ro
“L
(J 3l G slana) A3 8 Ally oo f(E) DA Y gy = 0 4ad
L
—1f () (m)tdt = 1,23
=7 f(t).cos 7 , n=1,.405,..
“L

a, =0

A padl A f(1). cos( )t Ny n=123,.. 28X g, =0 48

L

—1J (t). i (nn)tdt = 1,23

=7 f(t).sin I , n=1273,..
-L

Y



jf(t) sin tdt+ Jf(t) sin 7T)tdt

j( 1). sm tdt+ f(+1) sin (nn)tdt

~[cos ()]~ [ cos (25) t]L

= Jeos (%) (@) — eos (°1) (~13] = - [eos (°1) () —cos (*7) 0)]

= % [1 — CoS (nL—ﬂ) (—L)] — % [cos (nL—ﬂ) (L) — 1]

= i [1 — cos(—nm)] — i [cos(nm) — 1]
nm nm

= i [1 — cos(nm)] — i [cos(nm) — 1]
nim nm

1 cos(nm) cos(nm)

nm nm nm nm
2 2
= — — —cos(nm)
nm nm



= i (1 — cos(nm))
nm

2
by = — (1= (=)

-1 if n isodd
such that, (D" =
1 if n iseven

if n iseven (-1)" =1
2
= b,=—0-1)=0
nm
if n isodd (-1)" =-1

2 2 4
= b=—1-(-D)=—0+D=—
nm nm nm

f(t) = 70 i an cos t + b, sin (1’2_71) t)

a,=0, a,=0 , b, =— , nisodd

0 nm . /mm
f(t) = 5 + nZl ((0) cos (T) t + b, sin (T) t)

- . nn .
f(t) = Z b,, sin (T) t n is odd
n=



. (T . (3m . (5T
f(t)=b151n(z)t+b3sm< )t+b551n<T>t+--.

L
®) 4 (ﬂ)t+4 , (3n)t+4 , (5n>t+
f 7TSIH L 37_[Sln I 57rsm T

f(t) ~ %(sin (%)t +%sin (%)t +%sin (%T)t + )



