| > restart
[ > with(inttrans) :
(> _EnvUseHeavisideAsUnitStep true:

Fourier Transforms
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-i2nvt
o) = O} = f(1)-e
0 =rYo) =[ g(v)-e”"

Using Maple's Fourier Transforms

g(w) =5{f()} = fourier(f(), t, ©) = | (1) e
i) = g(w)} = inviourier(g(o), o, ) == | gl(o) e do
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sincan = 2rv
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Symmetrical function f(t) =coq 6m-t)-€ t

2
> f:=t—coq 6mt)-e ™" f(t)=f(t);
plot( f(t), t=-2..2, thickness =2, axes =frame, gridlines =true, tick®a[ 10, 5);

f(t) =coq 6rnt) e_’tt2
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Fourier transform F{f(t)}

> g := v—fourier( f(t),t,2m-v) ' F{f(t)}'=g(v);'g(v)'=g(v);
plot(g(v), thickness =2, tickmarksE 10]3;

F{f(t)}=cosH 6rv) e_g"_“"2

2
g(v) =cosi{ 6rv) e "™
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Inverse Fourier Transform & ~{g(v) }

S 7=t n-invfourier( g(v), v, 2r-t) :

InvAg(v) }' =z(t); f(t)' =z(1);
plot(z(t), t=-2..2, thickness = 2, axes =frame, gridlines =true, ticksa[ 10, 3);

vz {g(v)} =cog ért) e ™"
f(t) =coq 6rt) e
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Triangle function A(t)

> fi=topiecewis€lt] <1, 1—[t]) : F(t)'=f (1)
plot( f(t), t=-4..4, thickness =2, tickmarks[= 10])5

1-—1 It <1
0 otherwise




Fourier Transform of the Triangle function A(t)
:> g := v—fourier( f(t),t,2m-v) :'F{f(t)}'=g(v);'g(v)'=g(v);
plot(g(v), v =-4..4, thickness =2, tickmarks[= 10})3

sin(nv)?
FEO)y =




i Inverse Fourier Transform¥ ~*{g(v) }
> z:=t—2mn-invfourier( g(v), v, 27-t) :

Inv.#{g(v) }' =simplify( convert ¢ }, piecewise);
plot(z(t), t=-4..4, thickness = 2, tickmarks[= 10])3

0 t<-1
1+t t<0
Inv.7 V)=
{g(v)} —t t<1
0 1<t
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#1 The Box functionTI(t)

> f:=t—piecewisg|t <1,1):'f(t)'=f(t);
plot( f(t), t=-4..4, thickness =2, tickmarks[= 10])5

1 <1
f(t) = .
0 otherwise
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[ Fourier Transform of the Box functionII(t)
> g:=v-fourier( f(t),t,2n-v) :'F{f(t)}'=g(v);'9(v)'=g(v);
plot(g(v), v =-4..4, thickness =2, tickmarks[= 10})3

FiH) = sin(2nv)
TV
o(v) = sin(2mv)
TV
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i Inverse Fourier Transform& ~1{g(v)}
> z:=t—2mn-invfourier( g(v), v, 27-t) :

Inv.#{g(v) }' =simplify( convert ¢ }, piecewise);
plot(z(t), t=-4..4, thickness = 2, tickmarks[= 10])3

0 t<-1
Inv7{g(v)}=11 t<1
0 1<t
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#2 The Box functiodI(t)
compare the widths of f(t) andF{f(t)}

> fi=topiecewis€lt < 2, 1) : f(t)'=f(1);
plot( f(t), t=-4..4, thickness =2, tickmarks[= 10])5

1 It <2
f(t) = .
0 otherwise
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L Fourier Transform of the Box function II(t)
> g:=v—fourier( f(t),t,2nv) :'F{f(t)}'=g(v);g(v)'=9(v);
plot(g(v), v =-4..4, thickness =2, tickmarks[= 10})3

FLE)) = sin(n4vrcv)

a(v) = sin(4nv)
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_ Inverse Fourier Transform¥ "} g(v) }
> z:=t—2mn-invfourier( g(v), v, 27-t) :

Inv.#{g(v) }' =simplify( convert ¢ }, piecewise);
plot(z(t), t=-4..4, thickness = 2, tickmarks[= 10])3

0 t<£-2
Inv7{g(v)}=11 t<2
0 2<t
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Two Gaussian functions e

e

> fli=toe 4 f(Y)=f(); # a= 2
plot( f1(t), thickness =2, tickmarksE 10]5
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Fourier Transform of Gaussian functions e

:> gl:= v—fourier( f1(t),t, 2m-v) :'F{f1(t)}'=gl(v);'gl(v)'=gl(v);
plot(gl(v),v=-1..1, thickness =2, tickmarks[= 10})3

Ff(ny =26 7
gl(v) =2 e_“zvzﬁ
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Gaussian functions e
t2

> fR2=toe °:f2(1)'=f2t); #a=3
plot( f2(t), thickness =2, tickmarks E 10]8
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Fourier Transform of Gaussian functions e

:> g2 := v—fourier( f2(t),t, 27-v) :'F{f2(1) }'=g2(v); '92(v) '=92(v);
plot(g2(v),v=-1..1, thickness =2, tickmarks[= 10})3

Ty =36 1
g2(v) =3 e_g,@VZ\/F
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Convolution of two Gaussian
f1(x)* f2(x) = F{fL)x F{F2(X)} = g1(v)xg2(v)
v = g1{)*xg2(v)

> hi=vogl(v)-g2(v) - h(v)'=h(v):
plot(h(v),v=-1..1, thickness =2, tickmarks[= 10]3

h(v) =6 e““‘z"zn e?
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f3(x) F{h(v)}

> f3i= t— simplify( 2 &- invfourier( h(v), v, 2x-t) ) *3(t) '=f3(1);
plot(f3(t), thickness =2, tickmarksgE 10]5
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Unsymmetrical function f(t) = sin(6xt) e

> f:=t-sin( 6n-t) et f(t)'=f(1);
plot( f(t), t=-2..2, thickness =2, axes =frame, gridlines =true, tick®a[ 10, 5);

f(t) =sin(6mt) e
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_ Fourier Transform of f(t) is complex
> g:= v—fourier( f(t),t,27n-v) :
F{ty=g(v);'9(v)'=g(v);
plot((g(v) ), thickness =2, tickmarksE 10]5 # ‘plottting the imaginary part

F{f(t)y=-1sinh( 6mVv) e_g’t_"V2

—91‘C—TCV2

g(v) =-lIsinh(6nv) e
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Plotting llgw)Il = g(v)-a(v)’

> pIot<\/ g(v)-conjugatd dv)) , thickness =2, tickmarksE 10}?6;
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> z:=t—2mn-invfourier( g(v), v, 2m-t) :

InvA{g(v) } =z(t); (1) =z(t);
plot(z(t), t=-2..2, thickness = 2, axes =frame, gridlines =true, ticksa[ 10, 3);

Inv7 {g(v) ) =sin( 6xt) ™

f(t) =sin(6nt) €™
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Unsymmetrical function f(t)

> f:=topiecewise-4 <t <0,-1,0<t <4,1,0 :F(t)=Ff(t);
plot( f(t), thickness =2, tickmarksE 105

-1 -4 <tandt<O
f(y=4 1 O0<tandt<4
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L Fourier Transform of f(t) is complex
> g:= v—fourier( f(t),t,27n-v) :
FLEMY=9(v)ig(v)=g(v);
plot(3(g(v)), v =-4.4, thickness =2, axes =frame, gridlines =true, tick®ma [ 10, 5);
# ‘plottting the imaginary part
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PlottingllgW)ll =/ g(v)-g(v)

> plot(\/ g(v)-conjugatd qv)) ,v=-4..4, axes =frame, gridlines =true, thickness =2, tiakm =[ 10,
51);
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> z:=t—2mn-invfourier( g(v), v, 27-t) :

Inv.#{g(v) }' =convert % 1}, piecewisg;
plot(z(t), thickness =2, tickmarks E 10]8

Inv.7{g(v) } =
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