Fourier series expansion of period 2L

Some Important Integration Results:-
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Example — 1.Expand in Fourier series f(x) =x + x%, (— T < x < m),
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Ans:-The Fourier Series expansion of f(x) with period 2 7 in the interval - m <
x < mis given by
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Put the value of a,, a,, b, in equation (1), we get
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EXERCISE 2.1

1. Find the smallest positive period of the following function.
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2. Find the Fourier series expansion of the following functions which is
assumed to have the period 2.
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(c) f(x)=x7 (—m < x < m) ,and hence show that
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3. Find the Fourier series expansion of f(x)of the (-r < x < )
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Fourier series in an Arbitrary (period) Interval:-

Let f(x) be the periodic function with period 2rt consider as arbitrary period 2L
then the Fourier series expansion with period 2L is given by
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Where a,, a, ,b,are fourier Coef fieients .

Here

ao = 1/L [ f(x).dx

an = /L%, fG0).cosEdx Euler’s form of Fourier coefficient with arbitrary period

bp = 1/L ffn f(x).sin%dx
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Example — 2.Find the Fourier series for f(x) = 1 — x? in(—1 < x < 1)

The Fourier series expansion of f(x) is given by

f(x) =ay+ Z (an cosnLﬂ + b, sinnLﬂ) , Here 2L =2 =L=1
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Therefore the required series is
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Exercise 2.2

1. Find the Fourier series expansion of the following function which are
assumed to the arbitrary period 2L.

(1 if-1<x<0
a)f(x)_{—lifo<x<1

(b) f(x) =|x]| ,(-2<x<2)
(c) f(x) = 3x"2 (-1<x<1)

(d) f(x) =msintx (0 <x<1)

(e) f(x) =— (1<x<1)



