FOURIER SERIES
PART-4

12.10 CHANGE OF INTERVAL AND FUNCTIONS HAVING ARBITRARY PERIOD

In electrical engineering problems, the period of the function is not always 2m but T or
2¢. This period must be converted to the length 2 . The independent variable x is also to be
changed proportionally.

Let the function f(x) be defined in the interval (- ¢, ¢). Now we want to change the
function to the period of 2 7 so that we can use the formulae of a,. b, as discussed in article
12.6.
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Thus the function f(x) of period 2¢ is transformed to the function

f[%} or F(z)of period 2 7.

F (z) can be expanded in the Fourier series.
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Cor. Half range series [Interval (0, )]
Cosine series:
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Example 12. A periodic function of period 4 is defined as

fx)=]x], —2<x<2
Find its Fourier series expansion.
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b, = 0 as fix) is even function.

Fourier series is
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Example 13. Find Fourier half-range even expansion of the function,
fx) = (—x)+1, 0<x<I.
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Example 14. Find the Fourier half-range cosine series of the function
fin =21, 0<it<1
=2(2-n, I <t <2 (Kuvempu 1996, AM.LET.E Summer 1997 1996)
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Example 15. Obtain the Fourier cosine series expansion of the periodic function defined by
fin = .s-.-'n[ﬂTI}, 0<r <l

Solution. f = sin[ RTI ] L0 <t
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Example 16. Find the Fourier series expansion of the periodic function of period 1
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Fourier series is
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Example 18. Find the Fourier series corresponding to the function f (x) defined in
(=2, 2) as follows
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Example 19. Expand f(x) = ' in a cosine series over (0, 1).
Solution. fx)=¢" and ¢ =1
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Exercise 12.4
1. Find the Fourier series to represent (¥}, where
flx)=-a -—c<x<0

=a 0<x<v¢
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b8 c 3 « 5 s

2 Find the half-range sine series for the function
fx)y =2x-1 0=<x< .
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T 2 3

3. Express f(x) = xas acosine, half range series in 0 < x < 2.
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Find the Fourier series to represent

fl)y =x* -2 from -2 <x< 2.
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- { ——sin——— = sin . (Hamirpur 1996, Mysore 1994)
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A sinusodial voltage E sin @ 7 is passed through a half wave rectifier which clips the negative portion of
the wave. Develop the resulting portion of the function

u(n) =10 when —%-c.fc:(}
i
= Esinwm¢t when O{I{I ‘Tzz—ﬂw
2 w {(Mangalore 1997)
l
Ans. f+§sinmf—% [l—gcos2mt+%ms4mi‘+$cos 6mr+...}
A periodic square wave has a period 4. The function generating the square is
flin =0 for -2 =f<-1
=k for -1l <<
=0 for l <t <?2
Find the Fourier series of the function. As. f() = k N 2k cos &1 1 cos 3nrs .
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Find a Fourier series to represent 1 in the interval (=1 1). (Nagpur 1997)
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