
OOOO OOOO 
OOOO OOOO 

OOOO OOOO restart;
with inttrans :
_EnvUseHeavisideAsUnitStepd true :

    

                                   Fourier Transforms 

                                         g(ν) = F{f(t)} ≡
KN

N

f t $e
Ki 2 π ν t

 dt

                                  

                                         f(t) =F-1{g(ν)} ≡ 
KN

N

g ν $e
i 2 π ν t

 dν

                     

                           Using Maple's Fourier Transforms 

                     g(w) = F{f(t)} = fourier(f(t), t, ω) ≡ 
KN

N

f t $e
Ki ω t

 dt

                                  

                    f(t) =F-1{g(ω)} = invfourier(g(ω), ω, t) ≡ 1
2 π

 
KN

N

g ω $e
i t ω

 dω

                                                                     since ω = 2πν



OOOO OOOO 

                       Symmetrical function f(t) = cos 6 ππππ$$$$t $$$$e
KKKKππππ$$$$t2

f d t/cos  6 π$t $eKπ$t
2

: 'f t '= f t ;
plot f t , t =K2 ..2, thickness = 2, axes = frame, gridlines = true, tickmarks = 10, 5 ;   

f t = cos 6 π t  eKπ t
2
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OOOO OOOO 

                     Fourier transform F f t

 gd ν/fourier f t , t, 2 π$ν : 'F f t '= g ν ; 'g ν '= g ν ;
plot g ν , thickness = 2,  tickmarks = 10, 3;

F f t = cosh 6 π ν  eK9 πKπ ν2

g ν = cosh 6 π ν  eK9 πKπ ν2

ν
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OOOO OOOO 

         Inverse Fourier Transform FFFFKKKK1 g ν  

zd t/2 π$invfourier g ν , ν, 2 π$t :
 'InvF g ν ' = z t ;  'f t ' = z t ; 
plot z t , t =K2 ..2, thickness = 2, axes = frame, gridlines = true, tickmarks = 10, 3 ;  

InvF g ν = cos 6 π t  eKπ t
2

f t = cos 6 π t  eKπ t
2
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OOOO OOOO 

 
       Triangle function Λ(t)

f d t/piecewise t % 1, 1K t : 'f t '= f t ;
 plot f t , t =K4 ..4, thickness = 2, tickmarks = 10, 5; 
   

f t =
1K t t % 1

0 otherwise
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OOOO OOOO 

     Fourier Transform of the  Triangle function Λ(t)

g d ν/fourier f t , t, 2 π$ν : 'F f t '= g ν ; 'g ν '= g ν ;
plot g ν , ν =K4 ..4, thickness = 2,  tickmarks = 10, 3; 

F f t =
sin π ν

2

π

2
 ν

2

g ν =
sin π ν

2

π

2
 ν

2
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OOOO OOOO 

         Inverse Fourier Transform FFFFKKKK1 g ν  

zd t/2 π$invfourier g ν , ν, 2 π$t :
 'InvF g ν ' =simplify convert z t, piecewise ;  
plot z t , t =K4 ..4, thickness = 2, tickmarks = 10, 3; 

InvF g ν =

0 t %K1

1Ct t % 0

1Kt t % 1

0 1! t
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OOOO OOOO 

       #1     The Box function Π(t)  

f d t/piecewise t % 1, 1 : 'f t '= f t ;
 plot f t , t =K4 ..4, thickness = 2, tickmarks = 10, 5;

f t =
1 t % 1

0 otherwise
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OOOO OOOO 

        Fourier Transform of the Box function Π(t)  
g d ν/fourier f t , t, 2 π$ν : 'F f t '= g ν ; 'g ν '= g ν ;
plot g ν , ν =K4 ..4, thickness = 2,  tickmarks = 10, 3;  

F f t =
sin 2 π ν

π ν

g ν =
sin 2 π ν

π ν

ν

K4 K3 K2 K1 0 1 2 3 4

1

2



OOOO OOOO 

         Inverse Fourier Transform FFFFKKKK1 g ν  

zd t/2 π$invfourier g ν , ν, 2 π$t :
 'InvF g ν ' =simplify convert z t, piecewise ;  
plot z t , t =K4 ..4, thickness = 2, tickmarks = 10, 3; 

InvF g ν =

0 t %K1

1 t % 1

0 1! t
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OOOO OOOO 

       #2    The Box function Π(t)  

                     compare the widths of f(t) and FFFF{f(t)}

f d t/piecewise t % 2, 1 : 'f t '= f t ;
 plot f t , t =K4 ..4, thickness = 2, tickmarks = 10, 5;

f t =
1 t % 2

0 otherwise
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OOOO OOOO 

       Fourier Transform of the Box function Π(t)  
 gd ν/fourier f t , t, 2 π$ν : 'F f t '= g ν ; 'g ν '= g ν ;
plot g ν , ν =K4 ..4, thickness = 2,  tickmarks = 10, 3; 

F f t =
sin 4 π ν

π ν

g ν =
sin 4 π ν

π ν
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OOOO OOOO 

       Inverse Fourier Transform FFFFKKKK1 g ν  

zd t/2 π$invfourier g ν , ν, 2 π$t :
 'InvF g ν ' =simplify convert z t, piecewise ;  
plot z t , t =K4 ..4, thickness = 2, tickmarks = 10, 3; 

InvF g ν =

0 t %K2

1 t % 2

0 2! t
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OOOO OOOO 

        Two Gaussian functions    e

KKKK
x2

a2

  

f1d t/e
K

t2

4 : 'f1 t '= f1 t ;    #̀  `a= 2
plot f1 t , thickness = 2, tickmarks = 10, 5;
   

f1 t = e
K

1
4

 t2
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OOOO OOOO 

      Fourier Transform of  Gaussian functions    e
KKKK

x2

4

 g1d ν/fourier f1 t , t, 2 π$ν : 'F f1 t '= g1 ν ; 'g1 ν '= g1 ν ;
plot g1 ν , ν =K1 ..1, thickness = 2,  tickmarks = 10, 3; 

F f1 t = 2 eK4 π2 ν2 π

g1 ν = 2 eK4 π2 ν2 π

ν
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OOOO OOOO 

      Gaussian functions    e
KKKK

x2

9

f2d t/e
K

t2

9 : 'f2 t '= f2 t ;   #̀  `a = 3
plot f2 t , thickness = 2, tickmarks = 10, 3;
    

f2 t = e
K

1
9

 t2
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OOOO OOOO 

      Fourier Transform of  Gaussian functions    e
KKKK

x2

9

g2d ν/fourier f2 t , t, 2 π$ν : 'F f2 t '= g2 ν ; 'g2 ν '= g2 ν ;
plot g2 ν , ν =K1 ..1, thickness = 2,  tickmarks = 10, 3;  

F f2 t = 3 eK9 π2 ν2 π

g2 ν = 3 eK9 π2 ν2 π

ν
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OOOO OOOO 

          
                  Convolution of two Gaussian
        f1(x) )))) f2(x) = FFFF{f1(x)}×FFFF{f2(x)} = g1(ν)×g2(ν)
                           h(ν) = g1(ν)×g2(ν)

h d ν/g1 ν $g2 ν :  'h ν '= h ν ;
plot h ν , ν =K1 ..1, thickness = 2,  tickmarks = 10, 3;  

h ν = 6 eK4 π2 ν2 π eK9 π2 ν2

ν
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OOOO OOOO 

          
                      f3(x) = FFFF-1{h(ν)}

f3d t/simplify 2 π$ invfourier h ν , ν, 2 π$t :'f3 t '= f3 t ;
 plot f3 t , thickness = 2,  tickmarks = 10, 5;

f3 t =
6
13

 π  e
K

1
13

 t2

 13
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OOOO OOOO 

  

         Unsymmetrical function f(t) = sin 6 ππππ t  e
KKKKππππ t2

f d t/sin  6 π$t $eKπ$t
2

: 'f t '= f t ; 
plot f t , t =K2 ..2, thickness = 2, axes = frame, gridlines = true, tickmarks = 10, 5 ;    

f t = sin 6 π t  eKπ t
2

t
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OOOO OOOO 

       
       Fourier Transform of  f(t) is complex

g d ν/fourier f t , t, 2 π$ν :
 'F f t '= g ν ; 'g ν '= g ν ;
 plot I g ν , thickness = 2,  tickmarks = 10, 5;  #` p̀lottting the imaginary part

F f t =KI sinh 6 π ν  eK9 πKπ ν2

g ν =KI sinh 6 π ν  eK9 πKπ ν2
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OOOO OOOO 

        Plotting ssssg(ν)ssss = g νννν $$$$g νννν

*

 plot g ν $conjugate gν , thickness = 2,  tickmarks = 10, 5; 
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OOOO OOOO zd t/2 π$invfourier g ν , ν, 2 π$t :
 'InvF g ν ' = z t ;  'f t ' = z t ; 
plot z t , t =K2 ..2, thickness = 2, axes = frame, gridlines = true, tickmarks = 10, 3 ;  

InvF g ν = sin 6 π t  eKπ t
2

f t = sin 6 π t  eKπ t
2
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OOOO OOOO 

      Unsymmetrical function f(t) 

f d t/piecewiseK4 % t !0,K1, 0% t !4, 1, 0 : 'f t '= f t ;
 plot f t , thickness = 2, tickmarks = 10, 5; 

f t =

K1 K4 % t and t ! 0

1 0% t and t !4

0 otherwise
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OOOO OOOO 

        Fourier Transform of  f(t) is complex
g d ν/fourier f t , t, 2 π$ν :
 'F f t '= g ν ; 'g ν '= g ν ;
 plot I g ν , ν =K4 ..4, thickness = 2, axes = frame, gridlines = true, tickmarks = 10, 5 ;  

#` p̀lottting the imaginary part

F f t =K
2 I sin 4 π ν

2

π ν

g ν =K
2 I sin 4 π ν

2

π ν
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OOOO OOOO 

         Plotting ssssg(ν)ssss = g νννν $$$$g νννν

*

 plot g ν $conjugate gν , ν =K4 ..4, axes = frame, gridlines = true, thickness = 2,  tickmarks = 10,

5 ; 
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OOOO OOOO zd t/2 π$invfourier g ν , ν, 2 π$t :
 'InvF g ν ' =convert z t, piecewise;  
plot z t , thickness = 2, tickmarks = 10, 3; 

InvF g ν =

0 t %K4

K1 t % 0

1 t % 4

0 4! t
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