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Basics of Fourier transform
Fourier transform(F ) of f(x) (-∽<x<∽)
Fourier inverse transform (F -1) of F(w) (-∽<w<∽)
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F Fourier transforms of various 
functions are tabulated.

f(x)  ⇒ F ⇒ F(w)  ⇒ F -1 ⇒ f(x)

 
21

2

w

w
iwF






 
w

w
wF

sin2




2
)( xexf     22/

2

1 wewF 

)0(

)0()(

xe

xexf
x

x



 

)1,1(0

)11(1)(




xx

xxf 

ex)

(1)

(2)

(3-1)

Solution of A-D equation with condition 2
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Basics of Fourier transform cont.

     gbfabgaf FFF 

for any functions f(x) and g(x), constants a,b
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•linearity of Fourier transform

•Fourier transform of the derivative about x
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Basics of Fourier transform cont.

convolution of functions f(x) and g(x):
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•convolution
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inverse Fourier transform of (9)
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Solution of Diffusive equation with condition 2
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No B.C.

I.C. C(x,0)= {1-H(x)}C0  =    0  x>=0

C0 x<0
(12) (13)

Step1: as x can be expanded from – ∽to ∽, make Fourier transforms
of (12), (13) about x.

Heaviside fun.
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U(0)= F[1-H(x)] =(w)

U(t)=F[C(x,t)] is function of t and w, but w can be treated as const. for DE (14’).

(14’) (15’)

Step2: solve transformed equations (14’)(15’)
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Solution of D equation with condition 2 cont.

Step3: Inverse Fourier transforms of U(t,w) ⇒ C(x,t)
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From convolution theorem (10)
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Solution of D equation with condition 2 cont.
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Advective part can be 
included by coordinate 
transformation:
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Solution of different initial condition 

No B.C.

I.C. C(x,0)= C0  -a <x <a

=0         -a >x,  x>a (23)
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for pulse source a =>0, dw=2a
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from (25) and (26) (27)

Geo_Env by J. Takemura 8

Transport of instantaneous (pulse) source contaminant    
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normal distribution curve
(a) 1D 
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pulse source

(b) 2D direction of flow


