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Sum of two random processes

N Gaussian random variables

W(t) = X(t)+ Y(t)
Rww (t,t+1)=E[W(t)W(t+ )]

=E[{X(@)+Y(t)}H{X(t+1)+Y(t+1)}]
= Rxx(t, t+T)+ Ryy(t, 1.'+’L') - ny(t,t+T) o Ryx(t,t+T)
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Sum Of two random processes
N Gaussian random variables

W(t) = X(t)+ Y(t)
Rww (t,t+1)=E[W(t)W(t+1)]
= Rxx(t,t+7)+ Ryy(t,t+7)+ Rxy(t,t+ ) + Ryx(t, t + 1)
Sww(®) = Sww (@) + Syy (@)
+Z {A[Rxy(t,t+ 1)} + ZF {A[Ryx(t,t+7)]}
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Sum of two random processes

N Gaussian random variables

W(t) = X(t)+ Y(t)
Rww (t,t+1)=E[W(t)W(t+ )]

=E[{X(@)+Y(t)}H{X(t+1)+Y(t+1)}]
= Rxx(t, t+T)+ Ryy(t, 1.'+’L') - ny(t,t+T) o Ryx(t,t+T)
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Truncated Ensemble Members
N Gaussian random variables

x(t) —T<t<+T
() = { 0 elsewhere
0] —T<t<+T
yr(t) = { 0 elsewhere
x7(t) <= X7(0)
y71(t) <= Y7(0)
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Cross Power
N Gaussian random variables

+T
tdt
XY 27[/ YT )

-2 fx( )y (e)dt

:1/+°° L X:(0) Yr(0)do

2T ) 2T
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Average and Total Average Cross Power

N Gaussian random variables

_ 1 T
PXY(T):ﬁ[T Rxx(t,t)dt
_ 1 /+°° L EX2(0)Yr(0)]do

21w 2T

+T
Pxy = I R t t)dt
Xy = |m 2T/ XX )

_ /+°° lim — E [X2(0) Y ()] do

21 o T—ee2T
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Cross Power Density Spectrum
N Gaussian random variables

Sxv (@) = lim S E[X}(0)Yr(0)]

1 [+
Pxy = %/_w Sxy(®)dw

Syx(a)): lim i

lim o E[Y7(@)Xr(w)]

Pox =~ [ sux(@)d
YX—E/ﬂO Yx(w) ()
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Cross Power Density Spectrum
N Gaussian random variables

Sxy((i)) = Syx(—(i)) = S;‘,X(a))

R[Sxy(w)]and R[Syx(w)]are even function of @

3 [Sxy(®)]and 3 [Syx(w)]are odd function of @

Sxy(®) = 0and Syx(w) =0 if X(t) andY'(t) are orthogonal

if X(t) andY(t) are uncorrelated and have constant mean X
and V, then Sxy((D) = Syx((l)) = 27TXY5((D)

A[ny(t,t+f)] <= Sxy(w)
A[Ryx(t,t-i-f)] < Syx(a))

00000
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for jointly wide-sense stationary processes

N Gaussian random variables

o0 .
Sxy((l)):/i ny(T)e_JwTdT

+eo .
Syx(w) = Ryx(t)e/**dt

—oo

1 [t

27 -

N :
Ryx(7) = - /7 Syx(®)eH9dw

ny(’L'): Sxy(a))eJrijd(D
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for jointly wide-sense stationary processes -DT
N Gaussian random variables

Definition

. D .
Sxy (€)=Y Rxylkle 7
k:—oo

1 +7 . 7
ny[k] = %/n Sxy(e]Q)e+JdeQ
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