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In[441]:=

ClearAll@"Global`∗"D;
<< Graphics`Graphics`
<< Graphics`Colors`
H∗<<Graphics`Legend`∗L
<< Statistics`ContinuousDistributions`

In[445]:=

sinc@u_D := If@u m 0, 1, Sin@π uDêHπ uLD

In[446]:=

plotsinc = Plot@sinc@uD, 8u, −5, 5<, PlotRange → 8−0.5, 1<,
PlotStyle → 8Red, Thickness@.005D<, Frame → False, GridLines → Automatic,
AxesLabel → 8"u", "sincHuL"<, TextStyle → 8FontSize → 16<D;
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In[447]:=

H∗ impulso rect, es. variare τ, A e verifica teor. Rayleigh ∗L
A := 1
τ := 1
x@t_D := If @Abs@tD < τê2, A, 0D
X@f_D := A τ sinc@f τD

Xnum@f_D := ‡
−∞

∞

x@tD Exp@−Ç 2 π f tD Åt

Energy = ‡
−∞

+∞

Abs@x@tDD^2 Åt

‡
−∞

+∞

Abs@X@fDD^2 Åf H∗ per verifica teor. Rayleigh ∗L

plotx = Plot@x@tD, 8t, −5 τ, 5 τ<, PlotRange → 80, A<,
PlotStyle → 8Red, Thickness@.005D<, Frame → False, GridLines → Automatic,
AxesLabel → 8"t", "xHtL"<, TextStyle → 8FontSize → 16<D;

plotX = Plot@8X@fD, Xnum@fD<, 8f, −5 êτ, 5 ê τ<, PlotRange → 8−0.5 A τ, A τ<,
PlotStyle → 88Blue, Thickness@.01D<, 8Green, Thickness@.005D<<,
Frame → False, GridLines → Automatic,
AxesLabel → 8"f", "XHfL,XnumHfL"<, TextStyle → 8FontSize → 16<D;
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In[456]:=

H∗ impulso rect, es. variare τ, A e verifica teor. Rayleigh ∗L
A := 1
τ := 10
x@t_D := If @Abs@tD < τê2, A, 0D
X@f_D := A τ sinc@f τD

Xnum@f_D := ‡
−∞

∞

x@tD Exp@−Ç 2 π f tD Åt

Energy = ‡
−∞

+∞

Abs@x@tDD^2 Åt

‡
−∞

+∞

Abs@X@fDD^2 Åf H∗ per verifica teor. Rayleigh ∗L

plotx = Plot@x@tD, 8t, −5 τ, 5 τ<, PlotRange → 80, A<,
PlotStyle → 8Red, Thickness@.005D<, Frame → False, GridLines → Automatic,
AxesLabel → 8"t", "xHtL"<, TextStyle → 8FontSize → 16<D;

plotX = Plot@8X@fD, Xnum@fD<, 8f, −5 êτ, 5 ê τ<, PlotRange → 8−0.5 A τ, A τ<,
PlotStyle → 88Blue, Thickness@.01D<, 8Green, Thickness@.005D<<,
Frame → False, GridLines → Automatic,
AxesLabel → 8"f", "XHfL,XnumHfL"<, TextStyle → 8FontSize → 16<D;
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In[465]:=

H∗ esponenziale bilatera, es. variare τ, A e verifica teor. Rayleigh ∗L
A := 1
τ := 0.1
x@t_D := Exp@−Abs@tDê τD
X@f_D := 2 A τ ê H1 + H2 π f τL^2L

Energy = ‡
−∞

+∞

Abs@x@tDD^2 Åt

‡
−∞

+∞

Abs@X@fDD^2 Åf H∗ per verifica teor. Rayleigh ∗L

plotx = Plot@x@tD, 8t, −5 , 5 <, PlotRange → 80, A<,
PlotStyle → 8Red, Thickness@.005D<, Frame → False, GridLines → Automatic,
AxesLabel → 8"t", "xHtL"<, TextStyle → 8FontSize → 16<D;

plotX = Plot@8X@fD<, 8f, −5, 5<, PlotRange → 80, 2 A τ<,
PlotStyle → 88Blue, Thickness@.01D<<, Frame → False, GridLines → Automatic,
AxesLabel → 8"f", "XHfL"<, TextStyle → 8FontSize → 16<D;
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In[473]:=

H∗ esponenziale bilatera, es. variare τ, A e verifica teor. Rayleigh ∗L
A := 1
τ := 1
x@t_D := Exp@−Abs@tDê τD
X@f_D := 2 A τ ê H1 + H2 π f τL^2L

Energy = ‡
−∞

+∞

Abs@x@tDD^2 Åt

‡
−∞

+∞

Abs@X@fDD^2 Åf H∗ per verifica teor. Rayleigh ∗L

plotx = Plot@x@tD, 8t, −5 τ, 5 τ<, PlotRange → 80, A<,
PlotStyle → 8Red, Thickness@.005D<, Frame → False, GridLines → Automatic,
AxesLabel → 8"t", "xHtL"<, TextStyle → 8FontSize → 16<D;

plotX = Plot@8X@fD<, 8f, −5 ê τ, 5ê τ<, PlotRange → 80, 2 A τ<,
PlotStyle → 88Blue, Thickness@.01D<<, Frame → False, GridLines → Automatic,
AxesLabel → 8"f", "XHfL"<, TextStyle → 8FontSize → 16<D;
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In[481]:=

H∗ esponenziale monolatera, es. variare τ, A e verifica teor. Rayleigh ∗L
A := 1
τ := 0.1
x@t_D := If@t < 0, 0, Exp@−têτDD
X@f_D := A τ ê H1 + Ç 2 π f τL
Xamplitude@f_D := A τ ë è!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

1 + H2 π f τL^2

Xphase@f_D := −ArcTan@2 π f τD

Energy = ‡
−∞

+∞

Abs@x@tDD^2 Åt

‡
−∞

+∞

Abs@X@fDD^2 Åf H∗ per verifica teor. Rayleigh ∗L

plotx = Plot@x@tD, 8t, −5 , 5 <, PlotRange → 80, A<,
PlotStyle → 8Red, Thickness@.005D<, Frame → False, GridLines → Automatic,
AxesLabel → 8"t", "xHtL"<, TextStyle → 8FontSize → 16<D;

plotXamp = Plot@8Xamplitude@fD<, 8f, −5, 5<, PlotRange → 80, A τ<,
PlotStyle → 88Blue, Thickness@.01D<<, Frame → False, GridLines → Automatic,
AxesLabel → 8"f", "»XHfL»"<, TextStyle → 8FontSize → 16<D;

plotXphase = Plot@8Xphase@fD<, 8f, −5, 5<, PlotRange → 8−π ê2, π ê2<,
PlotStyle → 88Green, Thickness@.01D<<, Frame → False, GridLines → Automatic,
AxesLabel → 8"f", "arg XHfL"<, TextStyle → 8FontSize → 16<D;
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In[492]:=

H∗ esponenziale monolatera, es. variare τ, A e verifica teor. Rayleigh ∗L
A := 1
τ := 1
x@t_D := If@t < 0, 0, Exp@−têτDD
X@f_D := A τ ê H1 + Ç 2 π f τL
Xamplitude@f_D := A τ ë è!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

1 + H2 π f τL^2

Xphase@f_D := −ArcTan@2 π f τD

Energy = ‡
−∞

+∞

Abs@x@tDD^2 Åt

‡
−∞

+∞

Abs@X@fDD^2 Åf H∗ per verifica teor. Rayleigh ∗L

plotx = Plot@x@tD, 8t, −5 , 5 <, PlotRange → 80, A<,
PlotStyle → 8Red, Thickness@.005D<, Frame → False, GridLines → Automatic,
AxesLabel → 8"t", "xHtL"<, TextStyle → 8FontSize → 16<D;

plotXamp = Plot@8Xamplitude@fD<, 8f, −5, 5<, PlotRange → 80, A τ<,
PlotStyle → 88Blue, Thickness@.01D<<, Frame → False, GridLines → Automatic,
AxesLabel → 8"f", "»X»HfL"<, TextStyle → 8FontSize → 16<D;

plotXphase = Plot@8Xphase@fD<, 8f, −5, 5<, PlotRange → 8−π ê2, π ê2<,
PlotStyle → 88Green, Thickness@.01D<<, Frame → False, GridLines → Automatic,
AxesLabel → 8"f", "arg XHfL"<, TextStyle → 8FontSize → 16<D;
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In[503]:=

H∗ Convoluzione ∗L
A := 1
B := 1
T := 1
x@t_D := If@Abs@tD < Tê 2, A, 0D
y@t_D := If@Abs@tD < Tê 2, BêT Ht + Tê2L, 0D

z@t_D := ‡
−∞

∞

x@ξD y@t − ξD Åξ

plotconv = Plot@8x@tD, y@tD, z@tD<, 8t, −2 T, 2 T<, PlotRange → 80, A B T<, PlotStyle →

88Blue, Thickness@.005D<, 8Red, Thickness@.005D<, 8Green, Thickness@.005D<<,
Frame → False, GridLines → Automatic, AxesLabel → 8"t", "xHtL,yHtL,zHtL"<,
TextStyle → 8FontSize → 16<D;
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In[510]:=

H∗ treno impulsi rect, A ampiezza, d duty cicle ∗L

A := 1
T := 1
d := 0.5
Ncoeff := 10

c@n_D := A d sinc@n dD

xappr@t_D := ‚
n=−Ncoeff

Ncoeff

c@nD Exp@Ç 2 π n têTD

plotxappr = Plot@xappr@tD, 8t, −3 T , 3 T<, PlotRange → 8−A, 2 A<,
PlotStyle → 8Red, Thickness@.005D<, Frame → False, GridLines → Automatic,
AxesLabel → 8"t", "xapprHtL"<, TextStyle → 8FontSize → 16<D;
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In[517]:=

H∗ treno impulsi rect, A ampiezza, d duty cicle ∗L

A := 1
T := 1
d := 0.5
Ncoeff := 3

c@n_D := A d sinc@n dD

xappr@t_D := ‚
n=−Ncoeff

Ncoeff

c@nD Exp@Ç 2 π n têTD

plotxappr = Plot@xappr@tD, 8t, −3 T , 3 T<, PlotRange → 8−A, 2 A<,
PlotStyle → 8Red, Thickness@.005D<, Frame → False, GridLines → Automatic,
AxesLabel → 8"t", "xapprHtL"<, TextStyle → 8FontSize → 16<D;
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In[524]:=

H∗ treno impulsi rect, A ampiezza, d duty cicle ∗L

A := 1
T := 1
d := 0.5
Ncoeff := 20

c@n_D := A d sinc@n dD

xappr@t_D := ‚
n=−Ncoeff

Ncoeff

c@nD Exp@Ç 2 π n têTD

plotxappr = Plot@xappr@tD, 8t, −3 T , 3 T<, PlotRange → 8−A, 2 A<,
PlotStyle → 8Red, Thickness@.005D<, Frame → False, GridLines → Automatic,
AxesLabel → 8"t", "xapprHtL"<, TextStyle → 8FontSize → 16<D;
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In[531]:=

H∗ sinusoide raddrizzata a semionda ∗L

A := 1
T := 1
c@n_D := If@Abs@nD m 1, A ê4, A êπ Cos@π nê2DêH1 − n^2LD
Ncoeff := 10

xappr@t_D := ‚
n=−Ncoeff

Ncoeff

c@nD Exp@Ç 2 π n têTD

plotxappr = Plot@xappr@tD, 8t, −3 T , 3 T<, PlotRange → 8−A, 2 A<,
PlotStyle → 8Red, Thickness@.005D<, Frame → False, GridLines → Automatic,
AxesLabel → 8"t", "xapprHtL"<, TextStyle → 8FontSize → 16<D;
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In[537]:=

H∗ sinusoide raddrizzata a semionda ∗L

A := 1
T := 1
c@n_D := If@Abs@nD m 1, A ê4, A êπ Cos@π nê2DêH1 − n^2LD
Ncoeff := 3

xappr@t_D := ‚
n=−Ncoeff

Ncoeff

c@nD Exp@Ç 2 π n têTD

plotxappr = Plot@xappr@tD, 8t, −3 T , 3 T<, PlotRange → 8−A, 2 A<,
PlotStyle → 8Red, Thickness@.005D<, Frame → False, GridLines → Automatic,
AxesLabel → 8"t", "xapprHtL"<, TextStyle → 8FontSize → 16<D;
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