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Sum of two random processes
N Gaussian random variables

Definition

W (t) = X (t) +Y (t)

RWW (t, t + τ) = E [W (t)W (t + τ)]

= E [{X (t) +Y (t)}{X (t + τ) +Y (t + τ)}]

= RXX (t, t + τ) +RYY (t, t + τ) +RXY (t, t + τ) +RYX (t, t + τ)
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Sum of two random processes
N Gaussian random variables

Definition

W (t) = X (t) +Y (t)

RWW (t, t + τ) = E [W (t)W (t + τ)]

= RXX (t, t + τ) +RYY (t, t + τ) +RXY (t, t + τ) +RYX (t, t + τ)

SWW (ω) = SWW (ω) +SYY (ω)

+F {A [RXY (t, t + τ)]}+F {A [RYX (t, t + τ)]}
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Truncated Ensemble Members
N Gaussian random variables

Definition

xT (t) =

{
x(t) −T < t < +T
0 elsewhere

yT (t) =

{
y(t) −T < t < +T
0 elsewhere

xT (t)⇐⇒ XT (ω)

yT (t)⇐⇒ YT (ω)
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Cross Power
N Gaussian random variables

Definition

PXY (T ) =
1
2T

∫ +T

−T
xT (t)yT (t)dt

=
1
2T

∫ +T

−T
x(t)y(t)dt

=
1
2π

∫ +∞

−∞

1
2T

X ∗T (ω)YT (ω)dω
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Average and Total Average Cross Power
N Gaussian random variables

Definition

PXY (T ) =
1
2T

∫ +T

−T
RXX (t, t)dt

=
1
2π

∫ +∞

−∞

1
2T

E [X ∗T (ω)YT (ω)]dω

PXY = lim
T→∞

1
2T

∫ +T

−T
RXX (t, t)dt

=
1
2π

∫ +∞

−∞

lim
T→∞

1
2T

E [X ∗T (ω)YT (ω)]dω
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Cross Power Density Spectrum
N Gaussian random variables

Definition

SXY (ω) = lim
T→∞

1
2T

E [X ∗T (ω)YT (ω)]

PXY =
1
2π

∫ +∞

−∞

SXY (ω)dω

SYX (ω) = lim
T→∞

1
2T

E [Y ∗T (ω)XT (ω)]

PYX =
1
2π

∫ +∞

−∞

SYX (ω)dω
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Cross Power Density Spectrum
N Gaussian random variables

1 SXY (ω) = SYX (−ω) = S∗YX (ω)

2 ℜ [SXY (ω)]and ℜ [SYX (ω)]are even function of ω

3 ℑ [SXY (ω)]and ℑ [SYX (ω)]are odd function of ω

4 SXY (ω) = 0and SYX (ω) = 0 if X (t) andY (t) are orthogonal
5 if X (t) andY (t) are uncorrelated and have constant mean X

and Y , then SXY (ω) = SYX (ω) = 2πXY δ (ω)

6 A [RXY (t, t + τ)]⇐⇒ SXY (ω)

7 A [RYX (t, t + τ)]⇐⇒ SYX (ω)
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for jointly wide-sense stationary processes
N Gaussian random variables

Definition

SXY (ω) =
∫ +∞

−∞

RXY (τ)e−jωτdτ

SYX (ω) =
∫ +∞

−∞

RYX (τ)e−jωτdτ

RXY (τ) =
1
2π

∫ +∞

−∞

SXY (ω)e+jωτdω

RYX (τ) =
1
2π

∫ +∞

−∞

SYX (ω)e+jωτdω
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for jointly wide-sense stationary processes -DT
N Gaussian random variables

Definition

SXY (e jΩ) =
+∞

∑
k=−∞

RXY [k]e−jΩk

RXY [k] =
1
2π

∫ +π

−π

SXY (e jΩ)e+jΩkdΩ
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