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UNIT-2 : Application of partial differential equations and
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Fourier Transform

\)./Complex Fourier Transform
\/2./ Fourier sine Transform

3. Fourier cosine Transform
4. Convolution theorem

5. Application of Fourier transform to solve partial differential equation



&

7
W

Complex Fourier transform
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Let F(x) defined for all real values, then complex Fourier transform of F(x) is denoted by F{F(x)} or f(p)

and defined as

Where p is a parameter and p> 0

If F{F(x)} = f(p) is the Fourier transform of F(x) then F(x) is called inverse Fourier transform and

defined as

F(F(x)} = f(p) = |_, F(x)e'P*dx

Inverse Fourier transform

FUf(p)} =F(x) =55 [7, f(p)eP*dp
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</ Fourier sine transform </

Let F(x) defined in the interval (0, ), then Fourier sine transform of F(x) is denoted by F {F(x)} or f(p)
and defined as

E{(F(x)} = f,(p) = ], F(x)sinpxdx

Where p is a parameter and p> 0

Inverse Fourier sine transform
If F{F(x)} = f.(p) is the Fourier transform of F(x) then F(x) is called inverse Fourier sine transform and
defined as

Fo =F7Uf,m)) =3 7 () sinpxd}




Some Important Points and Formulae
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Two Important results

(i) [ e** sinbxdx = % (a sin bx — b cos bx) +c

(ii) [ e*™ cosbxdx = a—f:x? (a cos bx + b sin bx) +c¢

Trigonometric Identities
(1) 2sin A cos A = sin 2A
(2) 2sin A cos B =sin (A+B) + sin (A-B)
(3) 2 cos A sin B =sin (A+B) - sin (A-B)
(4) 2 cos A cos B =cos (A+B) + cos (A-B)

(5) 2sin A sin B = cos (A-B) - cos (A + B)
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@ Q.1. Find the Fourier sine transform of F(x) = e 3% + e~ *
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GW a.2.Find the Fourier sine transform of e”*l. Hence evaluate [, ——— dx.
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@v Q.3. Find Fourier sine transform of eT a > 0. Hence find the Fourier sine transform of i- @
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Topic : Fourier sine transform
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(.1. Find Fourier sine transform of =

(). 2. Find the Fourier sine transform of Block function f(t) of height 1 and duration a defined by

£(t) = {si(r)t'x, 0 :;Z a}

Q.3. Find F;1 (?) and hence evaluate F;! (%) . (AKTU-2016)
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