Given y(t) =z(t) * h(t), we want y(t) =3_(...)e/" 0! what is (...)?
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Consider z(t)= 3 age®0! a; is a scaler, then
k=—0c0
o0 o0
y(t)=xz(t) xh(t)= ( Z akejkwnt) *h(t) = Z ak(ejkwot «h(t)).
k=—o00 k=—o00

For single e%0t x h(t), we have

eIkt x h(t) = / h(T)ejk“’O(t_T)dT = ejk“’ot/ h(7)e~Ikwordr,
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Let H(jwi) = [ h(7)e *07dr, then

o0 o

y(t)= Z a(eheot « h(t)) = Z arH (jwy) Tkt

k=—00 k=—00

For a given h(t), H(jwy) is easy to calculate.
So the problem becomes: when there is a x(t), how to find its aj for each ef*®ot?

Consider multiplying z(t) by e~"*! we have

o0 o0
x(t)e—jnwot: Z akejkwote—jnwot: Z akej (k—n)wgt.
k=—00 k=—00
Then
x(t)e~IMotd :/ ape? \FTWOE = ak[/ eI \F—mto dt].
0 0 k=—c0 k=—o00 0
For single fg el (k=mwolqs e have
T T T =
el k=muwolqr — [ cos((k —n)wot)dt+j [ sin((k—n)wot)dt = T, k=n
0 0 0 0, k#n

Thus,

T T ~
/ z(t)e I"0tdt = Ta, = a, = l/ z(t)e IMwotdt = | q), = L / x(t)e~Ikwotdt |
0 TJo T)r
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Now ay and H (jwy,) are both computable, then we can find y(t) by S apH (jwy)eFot,

k=—00



When z(t) is real,

When z(¢) is odd,

So

When x(t) is even,

So

ap=a*} |

Z ay ekt = qq 4 22|ak| cos(kwot + arg(ag)).

k=—00 k=1
T/2
—l / ejkwot dt
T T/2
~T/2
_1 ! x(—t") e Iheot’ g (—¢
T )72
T/2
_ 1 ! x(t") e Tkwot’ ¢/
T [ 1)
= —akg.
Re(ar) =Re(a—g) =0.
T/2
:l / ejkwot dt
T T/2
—T/2
:l / x(ft’) e—jkw()t/d(,t
T )72
_l T/2 —kaot dt’
T T/2
= ak.

Im(ak) = Im(a_k) =0.
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CT DT
angular freq wo = /g, Qo="2"y,
o0 o0
FS rep of = x(t)= Z apelkwot n|= Z ajedkSon
k=—o00 k=—00
o0 o0
FS rep of y y(t) = apH (jwy)erot ynl= > apH (jwy)eH o
k=—c0 k—foo
0 .
FS response H(jwk):/ h(7)e~IkoTdr H(jwy) = Z h[n]e~7kSbon
> n=—o0

coefficients of =

ap= %Ax(t)e‘jkwotdt

]e*ijon
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== zn
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coefficients of y

b= apH (jwy)

b = apH (jwy)

Table 1. Summary & Comparision




