Given a casual function f(t)=e " cos(t), t > 0, otherwise f(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 its Hilbert transform pair using complex integrals

,t t
(1) f(t){e cost t>0, f(—t){e cost t<O

0 t<0 0 t>0
1e’tcost t>0 le’tcost t>0
(=12 ()=
Ze'cost t<0 —=e'cost t<0
2 2
(2)
L

1 W2 +2-wii
(3) F{fe(t)+fo(t)}=\/5( W4+4 ) CR
1t
(@) pO=—[ ~— du ¢

Z



f(u)=u2+2= 2+u°
u*+4  (“l+u-i)(-1+u+DA+u+i)l+u—i)
_J‘ f(U)d _1

= . +j +j f (u)du}=2i " Res[f(u, + f (u,))]

dz .
—>—=lge

I
Limit] L S T
(-1+u+D)@A+u+D)@+u—i)(t—u)
Limit[ 2w . U—>-1+i]
U-1-Du-1+i)(u+1+i)(t—u)
C2+tP—it?
C2(4+tY)
Limit[ _aw _, u—t]
(-1+u—-D(-1+u+D)A+u+D)@+u-—i)
2+t
4+t
j W) gy = 1j +j +j f (u)du}=2i>" Res[ f (u, + f (u,))]
—oct u C,+C, e
_)1 mdu:Zi(ZHZ_Its)—i( 2+t )
CtC t—u 2(4+t%) (4+t")
J-OO f(U) t®
t— u (4+t4)
Hint:
o0 n 1
L f (2)dz =jp zw a, (z—w)"dz :La_l = dz
it 2+t it
_>I -1 _ it -1~ 4 Z=W+ee
T T ge 4+t

dt

it



