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ENGINEERING MATHEMATICS

Application of partial differential equations

Today’s Target

» Complex Fourier transform
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Fourier Transform
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Fourier Transform

Wplex Fourier Transform

\/2./ Fourier sine Transform
\}./l-'ourier cosine Transform

/ Convolution theorem

M.’»Application of Fourier transform to solve partial differential equation
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Complex Fourier transform

defined as

FF(x)} = f(p) = [_ F(x)e'" dx

Where p is a parameter and p> 0

Inverse Fourier transform

&

Let F(x) defined for all real values, then complex Fourier transform of F(x) is denoted by F{F(x)} o and

\// F<S>

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

FUf ) =F(x) == [ f(p)e P dp %




7 Some Important Points and Formulae /)
“g(‘i 1. Even and Odd Function : ’ Example “g{‘f__
(i) Even Function : A function is said be even if (1) f{x)=cos x
f(-x) = fix) (2) fix) = x*
JM//e./Graph of even function is symmetrical about Y-axis
fix) = x* \( f(x) = cos x
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/)
W (ii) Odd Function : A function is said be Odd if

f(-x) = -f(x)

Example
(a) f(x) = sin x
(b) f(x) = sin® x

(c) fix) = x

Note: The graph f(x) of an odd function is symmetrical about origin and in opposite quadrant.

fix)=x

)

N

fix) = sinx
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Also Remember
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(i) Even function x Even function = Even function
(ii) Odd functionxOdd function = Even function
(iii) Even function X Odd function = Odd function

(iv) Odd functionxEven function = Odd function

@ An important Property of Definite integral

ffa flx)dx = 2 f: flx) dx If f(x)is an even function

=0 If f(x)is an odd function
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@ Q.1. Find the Fourier Transform of F(x) = {: :; ||:|| ><;1 p o @
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ﬁ Q.2 . Final the complex Fourier transform of f(x) = e—ax* , (a > 0). Hence find the Fourier transform of
=

== Ofw=er)

Fn) = e_ML
By Fouvicy fwmfgoym
Ip) = | Fov ™
T~ 2
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(ii) F(x) = e~*'/2

i) =

w—a(nz—-fﬁ‘

I(p) = J e
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7)) Q.3. Find the Fourier transform of 7 )
F(x) = {(1) iiff :;: ;: (UPTU-2016, 2014 & 2010)
Hence evaluate (i) f = (Slnas:os”) ds. (ii) f (Slm) Ly
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1-x% iflx|<1 X cos x —sin x

o X 7 )
and use it to Evaluate fo ( o ) cos3 dx. gy

ﬁ Q.4 Find the Fourier transform of {

&= | - 0, if x| >1 &

— N —[ LN (UPTU-2015)
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Topic : Complex Fourier transform

X if x| <a

0.1. Find the Fourier Transform of F(x) = { 0 if |x| > a

().2. Find the Fourier Transform of f(x) = e~

().3. Find the Fourier transform of F(x) = {(1) :;: ; i} hence avaluate fo°° s‘:xd (GBTU-2011)
(). 4. Find the Fourier transform of Block function f(t) of height 1 and duration a defined by (AKTU-2016)

f(0) = {1, for|t| < -2-}

0, otherwise
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