4.2 FOURIER SINE AND COSINE TRANSFORMS

X, for 0<x<1
Find the Fourier cosine and sine transform of f(x)=92-x, forl<x<2.
Solution: 0, for x> 2

X, for 0O<x<1
Given f(x)=42-x, forl<x<?2

0, for x>2
The Fourier Cosine transform of f(x) is

F[f(X)]=F.(s) =\/%T f (x) cos sxdx .
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The Fourier sine transform of f(x) is

F[f()]=F(s)= \/z]o f (x)sin sx dx.
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Find Fourier transform of e_a‘x‘ and hence deduce that
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The Fourier transform of f(x) is

F[f(0]=F(s)= % T F (x)edx .
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Deduction (a):
By inverse Fourier transform of F(s) is

f(x)= \/_ jF(s)e"Sde
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Deduction (b):
By Property
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Find the Fourier sine and cosine transform of e ®,a > 0 and deduce that
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Solution:
The Fourier sine transform of f(x) is

F[f(X)]=F(s)= \/%T f (x)sin sx dx.
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The Fourier cosine transform of f(x) is

F[f(X)]=F.(s) =\/%T f (x) cos sxdx .
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The inverse Fourier sine transform of F(S) is

f(x)= \/%.T f (x)sin sxdx
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The inverse Fourier Cosine transform of F_(s) is

f(x)= \/ET f (x) cos sx dx
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Find the Fourier sine and cosine transform of e *,a> 0 and hence find F, [xe‘“] and F, [xe

Solution:
The Fourier sine transform f(x) is

F[f(X)]=F(s)= \/%T f (x)sin sx dx.
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The Fourier cosine transform f(x) is

F[f()]=F.(5) =\/%T f (x)cossxdx .

= \/Z.[eax cos sx dx
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Solution:
The Fourier sine transform of f(x) is

Ff()]=F.(s)= \/%T f (x)sin sx dx
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Taking diff. on both sides w.r.to s
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Integrating on on both sides w.r.to s
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Find the Fourier cosine transform of ——,a >0 and hence find F,

Solution:

—ax
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The Fourier cosine transform f(x) is

F[f()]=F.(s)= \/%T f (x) cos sx dx
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Taking diff. on both sides w.r.to s
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Integrating on on both sides w.r.to s
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Using Parseval’s identity evaluate the following integrals.
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Solution:
Assume f(x)=e™
The Fourier sine transform f(x) is
F[f(X)]=F(s)= \/zj f (x)sin sx dx.
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The Fourier cosine transform f(x) is

F[f()]=F.(5) =\/%T f (x) cos sxdx .
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(i) The Parseval’s identity for Fourier cosine transform is

T|FC (s) ds= T| f (x)| 2dx
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Put s=x we get
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(ii) The Parseval’s identity for Fourier sine transform is

T| F.(s)[ ds= T| f (x)| 2dx
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