
Given a casual function f HtL = cos@tD , t > 0, otherwise f HtL = 0
H1L Please find fe HtL and fo HtL
H2L Plot fe HtL and fo HtL
H3L Please find its Fourier transform
H4L Check its Hilbert transform pair using complex inegrals
Sol :
H1L

f HtL = 9 cos@tD t > 0
0 t ≤ 0

f H−tL = 9 0 t > 0
cos@tD t ≤ 0

fe =
1

2
 Hf HtL + f H−tLL = 9

1
2

 cos@tD t > 0
1
2

 cos@tD t ≤ 0

fo =
1

2
 Hf HtL + f H−tLL = 9

1
2

 cos@tD t > 0
−1
2

 cos@tD t ≤ 0

z1@t_D := IfAt > 0,
Cos@tD

2
,

Cos@tD
2

E

z2@t_D := IfAt > 0,
Cos@tD

2
,

−Cos@tD
2

E
z3@t_D := If@t > 0, Cos@tD, 0D
g1 = Plot@z1@tD, 8t, −3 π, 3 π<, PlotStyle → 8RGBColor@1, 0.7, 0D, Thickness@0.008D<,
AxesLabel → 8"t", "fo@tD"<, PlotRange → 882 π, −2 π<, 8−0.7, 0.7<<D
g2 = Plot@z2@tD, 8t, −3 π, 3 π<, PlotStyle → 8RGBColor@1, 0, 1D, Thickness@0.008D<,
AxesLabel → 8"t", "fe@tD"<, PlotRange → 882 π, −2 π<, 8−0.7, 0.7<<D
g3 = Plot@z3@tD, 8t, −3 π, 3 π<, PlotStyle → 8RGBColor@0, 1, 1D, Thickness@0.008D<,
AxesLabel → 8"t", "f@tD"<, PlotRange → 882 π, −2 π<, 8−1.3, 1.3<<D
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