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Givenacasual functionf (t) =etcos[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)
etcos[t] t>0
fo={" , ts<0
£t 0 t>0

={etCOS[t] t=<0

; 1 Ot % etcos[t] t>0
B_E( () + (_))_{%etcos[t] t<0
1 1 etcos[t] t>0
fo== (F(O)+F(-1)) ={ 2
2 — etcos[t] t=<O0
(2)
tiC t —etxC t
z1[t_] := If[t>0, bl 203[ ] , ° *208[ ] ]
tyC t tsC t
z2[t_] := If[t>0, e 208[ ] il ;S[ ]]
z3[t ] :=1f[t >0, et«Cos[t], O]

gl =Plot[zl[t], {t, -5, 5} PlotStyle » {RGBColor[1, 0.7, 0], Thickness[0.008]},
AxesLabel -» {"'t", "f,[t]"}, PlotRange » {{5, -5}, {-0.7, 0.7}}]
g2 = Plot[z2[t], {t, -5, 5}, PlotStyle » {RGBColor[1, O, 1], Thickness[0.008]},
AxesLabel -» {"'t", "f.[t]"}, PlotRange » {{5, -5}, {-0.7, 0.7}}]
g3 =Plot[z3[t], {t, -5, 5}, PlotStyle » {RGBColor[0, 1, 1], Thickness[0.008]},
AxesLabel -» {""t", "f[t]"}, PlotRange » {{5, -5}, {-0.2, 1.3}}]
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Fe (w) = ! f(fe*e'i“t) dt
V2m J-o
1 01 ) © 1 '
= (J (— e cos[t] *e‘“’t) d1t+J (—-— e tcos[t] *e‘“’t) dlt]
V2r U-=\2 o\ 2
1 2+ w?
S N2n 4+
-iFo (w) = 1 J-w (fo*e'i“’t) dt
V2rn J-=»
1 0/ -1 . o1 '
= f (—e"COS[t]*e‘““) d1t+j (— e'tCOS[t]*e"“"t) at
V2r Ul 2 o \2
1 -1 w3
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=L+L+Lf(t)dz

f(x)= ) an(z-0)"

f(:)dl:_J an (z-w)" dr_ja_ (t-w)tde
J an P '

sett=w+eelt | dr=iecelttdt

1 . 0
Jf(t)d]t:J-a_l—,iae"tdlt=a_1iJ-d1t
o x (w+eeltt-gw) x

-1 co( 2
t=2n1 (Res (1+1) +Res (-1 +1))

=j +j +j +J-f (t) dt
o1 L1 L2 Jo

[N

+1:4]

= -mwia_j
1 2+ t? 1
a.1 = é ( )dlt
27wi (4+t4) w-T
) -(t? +2)
=Ilm L 3 57 7r
e (t—'\/EeT) (t—'\/EeT) (t—'\/ieT) ('C—'\/EQT)
w? +2
wt+4
242
J-f(t)d]t=7l'.1'1w *
o wt+ 4
Res (L+4) = - —o
(4+41) -4w
Res (-1+1) = z

(4-41) +40
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