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White Noise
N Gaussian random variables

Definition

SNN(ω) =
N0

2

RNN(τ) =
N0

2
δ (τ)
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Thermal Noise
N Gaussian random variables

Definition

1
2π

∞∫
−∞

SNN(ω)dω = ∞

SNN(ω) =
(N0/2)(α|ω|/T )

eα|ω|/T −1
δ (τ)
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Discrete Time Noise
N Gaussian random variables

Definition

RXX [k] = σ
2
Xδ [k]

SYY (e
jΩ) = σ

2
X
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Band Limited Noise
N Gaussian random variables

Definition

SNN(ω) =

{
Pπ

W −W < ω <+W
0 otherwise

RNN(τ) = P
sin(W τ)

W τ

Young W Lim Noise Definition



Band Pass Noise
N Gaussian random variables

Definition

SNN(ω) =

{
Pπ

W ω0− (W /2)< |ω|< ω0+(W /2)
0 otherwise

RNN(τ) = P
sin(W τ/2)
W τ/2

cos(ω0τ)
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Product Device Response
N Gaussian random variables

Definition

Y (t) = X (t)A0 cos(ω0t)

RYY (t, t+ τ) = E [Y (t)Y (t+ τ)]

= E
[
A2
0X (t)X (t+ τ)cos(ωot)cos(ωot+ωoτ)

]
=

A2
0
2
RXX (t, t+ τ) [cos(ωoτ)+cos(2ωot+ωoτ)]
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WSS Product Device Response
N Gaussian random variables

Definition

Y (t) = X (t)A0 cos(ω0t)

RYY (t, t+ τ) = E [Y (t)Y (t+ τ)]

=
A2
0
2
RXX (t, t+ τ) [cos(ωoτ)+cos(2ωot+ωoτ)]

A [RYY (t, t+ τ)] =
A2
0
2
RXX (t, t+ τ)cos(ωoτ)

SYY (ω) =
A2
0
4

[SXX (ω−ω0)+SXX (ω−ω0)]
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