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Frequency Domain Filter Relationships

Time Domain：Y(t) = X(t)h(t)
Frequency Domain : W(f) = V(f)H(f)  

where V(f) = F{X(t)},
W(f) = F{Y(t)}, and
H(f) = F{h(t)}.
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Theorem 7.5
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Example 7.8

process? stochasticoutput   theofpower  average  theisWhat 
  ).(output filter   theofation autocorrel anddensity  spectral

power   the),( and )( find ,/1 and 0 Assume

 ,
otherwise.0

,0)1(
)(

response impulseh filter wit RCan  input to  theis  )( 

function ation autocorrel with )( process stochastic A WSS

tY
RfSRCbb

te/RC
th

eR

tX

YY

-t/RC

b
X



 




 



 

Sol：
RCb

RCtYE
bfRCf

RCbfSAns Y /1
/1)]([  ,

])2][()/1()2[(
)/1(2)(: 2

2222

2











6

Example 7.9
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Theorem 7.6
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I/O Correlation and Spectral Density Functions
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h(-t)
h-n

RX()

RX[k]

RXY()

RXY[k]

RY()

RY[k]

H(f)
H()

H*(f)
H*()

SX(f)

SX()

SXY(f)

SXY()

SY(f)

SY()

Time Domain

Frequency Domain


