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Lecture 8

Example:(3) Compute the Fourier Series of the even square wave function of
period 2L

= L<t<-—2
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t)=<1 _Z<t<=
f(®) =4 SSt<3
L
\_1 ESt<L
Solution:
ap . nrt
f(t)—7 4 ancos +bnsm(T) t)

n

L
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= Z_JL f()dt

L L
ff(t)dt+ ff(t)dt+ ff(t)dt
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1 2 . 2 L
ag = Lf( 1dt + - jL(l)dt+ Lj( 1)dt
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—1j (1) (m)tdt =1,2,3

=7 f(t).cos 7 , for n=1,2,3,..
“L
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jf(t)cos tdt+ jf(t)cos tdt+ ff(t)cos )tdt
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(1) cos t dt + — j( 1) cos tdt
L
2

L
% — n—ﬂ.sin(TZ—n)tl_j+ 7f—ﬂ.sin(nl‘—n) t]:— Tf—ﬂ.sin(TZ—n)tli



nl'_n{ sin (_Tnn) + sin(—nm) + sin (nz_n) — sin (—Tmr) — sin(nm) + sin (?)}
ap = nln {sin (%) + 0 + sin (?) + sin (?) — 0 +sin (%)}

a, = % {sin (n%r) + sin (n;) + sin (ng) + sin (n;)}

a, = %{4 sin (?)} = %sin (%) , n=1273..

(Z)n
If n=3
4 3n 4
= % (3)nsm(7)_§(_1)__§
If n=4

4 41T 1
= =y sm( )—ESIH(Zﬂ)=O

If n=5



If n=6

4 61 2
= ag = sm( ) = —sin(37) =0

(6)w 37
If n=7
4 /T 4
= a; = O sin (—) = %(—1) =5

nrt
b, =~ jf(t).sin (T) tdt=0 , n=123,..

-L

f(t).sin (%)t is the product of an even function and odd function and

hence is odd, which implies by theorem page (14) part (5), that the integral is

ZEro.

(0.0)

f(t) = 70 an cos t + b,, sin (nL_n) t)
=1

S

a,=0 and b, =0

(0.0)

f(t) = s an cos (7 )t + (0) sin (nLn) )
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f() = i a, cos

f(t) ~ %cos (L) t + (0) cos (ZLH> t+ (_4) cos (3:> t + (0) cos (4%) t

31
( )cos( )t+(0)cos( >t+(;;:>cos(7L—n)t+...
f(t)“’%COS(:)t__COS(TT[) +—COS( )t—%cos(i—n)t+.-.

f(&) ~ —(COS t——cos ({)t+lcos(5:)t—;cos (7L—n)t+ )

Exercises:

1- Compute the Fourier Series of the even triangular wave function of period
2m given by:
—t —nT<t<0

o-|

t 0<t<m
AnNS:

m 4 (cos(t) cos(3t) cos(5t) cos(7t)
f()~__%< 12 T3 5z T +)



2- Compute the Fourier Series of the function
f)=t—t> from t=-mw to t=m
Ans:

7T2 © —1 n © —1 n
t—t2~?—4z( 2) cos(nt)—Zz( ) sin(nt)
n=1 n n=1

n



