FOURIER SERIES
PART-3

12.8 (a) EVEN FUNCTION
A function f(x) is said to be even (or symmetric) function if, f(—x) = f(x)

The graph of such a function is symmetrical with respect to y-axis [f (x) axis]. Here y-axis
is a mirror for the reflection of the curve.
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The area under such a curve from — 7 to 7 is double the area from 0 to .

T

j_ﬂn foyde=2 [ foydx

o

(b) Odd Function b
A .

A function f(x) is called odd (or skew symmetric) function if
f(=x) = —fx)

Here the area under the curve from — @ to m is zero.
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Expansion of an even function:
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As f(x) and cos nx are both even functions .
~ The product of f(x). cos nxis also an even function.
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b, = p I_‘ f(x)sinnxdx = 0

As sin nxis an odd function so f(x). sin nxis also an odd function. We need not to calculate
b,. It saves our labour a lot.

The series of the even function will contain only cosine terms.
Expansion of an odd function :
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[f (x). sin nxis even function.]

The series of the odd function will contain only sine terms.

The function shown below is neither odd nor even so it contains both sine and cosine terms
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Example 8. Find the Fourier series expansion of the periodic function of period 2 n
flx) =x% —-n=<x=<nm

Hence, find the sum of the series % - é + % - % +...
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(AM.LE.TE., Winter 1996, Madras 1997, Mangalore 1997, Warangal 1996)

Solution. flx) = ¥, -n<x<mn

This is an even function. .. b, = 0
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Fourier series is  f(x) = S +a1C0SX+aCOS2X+a3C083 X+ ...+ @, COSNX+ ...
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Example 9. Obtain a Fourier expression for
fxy=x for —m<x<m
Solution. f(x) = x* is an odd function.
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The given function is defined in the interval (0, m) and it is immaterial whatever the
function may be outside the interval (0, ). To get the series of cosines only we assume that
f(x) is an even function in the interval ( —m,m).
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To expand f(x) as a sine series we extend the function in the interval ( —m, m) as an odd
function.

2 n
b,=;f fx)sinnxdx and a, =0
0

Example 10. Represent the following function by a Fourier sine series :
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Example 11. Find the Fourier sine series for the function

fix) =€ for O<x<m
where a is constant.
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Solution. j ™ sin by dx [ sin bx — b cos bx]
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Exercise 12.3
1. Find the Fourier cosine series for the function ; fix)
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2. Find a series of cosine of multples of x which will represent f (x) in (0, 1) where
flx)=0 for 0 <x < %
f(.r):% for %w::.{ﬂ:
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3. Expressf(x) = xasasine seriesin 0 <x <.
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4. Find the cosine sernies for f(x) = m — x in the interval 0 < x < .
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6. Obtain the half-range cosine series for f(x) = ¥ in0<x<m.
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7. Find (i) sine series and (i7) cosine series for the function

f(x) =€ for O<x<m
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8. If f(x) = x+ 1, for 0 < x <. find its Fourier (i) sine series (i) cosine series. Hence deduce that
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9. Find the Fourier series expansion of the function
fix)y =cos (sx), m<x<n
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