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Given a casual functionf (t) =cos[t] , t> 0, otherwisef (t) =0
(1) Please find f. (t) and f, (t)

(2) Plot f¢ (t) and F, (t)
(3) Please find its Fourier transform
(4) Check itsHilbert transformpair using complex inegrals

Sol :
(1)

cos[t] t>0
To={"5 " t2o

0 t>0
LY ={cos[t] t<0

4 cos[t] t>0

1
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fe= — (F(t) +F (-t
€ 2( (O +T(-0) > cos[t] t=<O0

n
——

1 < cos[t] t>0
fo= 5 (F(O) +T(-1) ={ 3
- cos[t] tx 0
Cos[t] Cos[t]
F ]
Cos[t] -Cos|[t]
2 2 ]
z3[t_] :=1F[t >0, Cos[t], O]
gl =Plot[zl[t], {t, -3x, 3w}, PlotStyle » {RGBColor[1l, 0.7, 0], Thickness[0.008]},
AxesLabel - {"'t", "f,[t]"}, PlotRange » {{2x, -2x}, {-0.7, 0.7}}]

g2 = Plot[z2[t], {t, -3 7w, 37}, PlotStyle » {RGBColor[1l, O, 1], Thickness[0.008]},
AxesLabel -» {""t", "f.[t]"}, PlotRange » {{2x, -2 7}, {-0.7, 0.7}}]

g3 =Plot[z3[t], {t, -3x, 37}, PlotStyle - {RGBColor[0, 1, 1], Thickness[0.008]},
AxesLabel » {"'t", "f[t]"}, PlotRange » {{2nx, -27x}, {-1.3, 1.3}}]

z1[t_] := If[t>0,

z2[t_] := If[t>0,

To[t]
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