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8.2 Random signal response of linear systems
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8.2 Random signal response of linear systems
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8.2 Random signal response of linear systems

Example 8.2-1:   white noise ( )X t 0
( ) ( / 2) ( )

XX
R Nτ δ τ=

2

0 1 2 1 2 1 2

2

0 2 2

[ ( ) ] ( / 2) ( ) ( ) ( )

( / 2) ( )

E Y t N h h d d

N h d

δ ξ ξ ξ ξ ξ ξ

ξ ξ

∞ ∞

−∞ −∞

∞

−∞

= −

=

∫ ∫

∫

1 2 1 1 2 2
( ) [ ( ) ( ) ] ( )

YY XX
R R h d h dτ τ ξ ξ ξ ξ ξ ξ

∞ ∞

−∞ −∞

= + −∫ ∫

2

1 2 1 2 1 2
[ ( ) ] (0) ( ) ( ) ( )

YY XX
E Y t R R h h d dξ ξ ξ ξ ξ ξ

∞ ∞

−∞ −∞

= = −∫ ∫

1 2 2 2 1 1 1
Let ( ) ( ) ( ) ( ) ( )

XX XX
R h d g R hτ ξ ξ ξ ξ τ ξ τ ξ τ ξ

∞

−∞

+ − = + = + ∗ +∫
1 1 1

( ) ( ) ( ) ( ) ( )
YY

R g h d g hτ τ ξ ξ ξ τ τ
∞

−∞

⇒ = + = ∗ −∫
( ) ( ) ( ) ( )

YY XX
R R h hτ τ τ τ⇒ = ∗ ∗ −

4



3

8.2 Random signal response of linear systems
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8.2 Random signal response of linear systems

Example 8.2-2:   white noise ( )X t 0
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8.4 Spectral characteristics of system response
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8.4 Spectral characteristics of system response
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8.4 Spectral characteristics of system response
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