Chapter 8. Linear Systems with Random Inputs
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8.2 Random signal response of linear systems
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8.2 Random signal response of linear systems

X(t) --w.s.s. random input Y(t)= J: &YX ([ —-&E)dE
EY (0= El[ WX -&)dE1= [ hEELX (-E)ldé

=X ji WEYdE =T
R, (t.t+7)=E[Y()Y(t+7)]

= E[[” &)X (=£)dé [ hE)X(1+7-5)dE,]
= [ [T ELX (=&)Xt +7-&)E)NE, ) dEde,
=77 Ry e +&-E)nE)NE)dE dg,

X(t) wss. = Y(f) ws.s.

8.2 Random signal response of linear systems

Ry@) =" [[" Ry (& - £)(E)AEINE, ),

Let J._ZRXX(T'F‘;:I —E)(E)dE, =gt +&) =R (t+&)*xh(t+&)

= Ry (r) = g(r+&)N(E)dE = g(z)* h(-7)
= Ry (1) = Ry (2) *h(z) * h(-7)

EY1)'1= Ry (0) = [ [ Ry (& =E)MEINE,)dE dE,

Example 8.2-1: white noise X (¢) Ry (1) =(N,/2)5(7)
BY@1= [ [T (N, /28(& ~E)MEWNE, )dE dé,

=(N, /2| &) deé,




8.2 Random signal response of linear systems

Ry (L1+7) = ELX(OY (t+2)] = ELX() [ W& X (t+7 - E)dE]
= [ ELX()X (t+7 - E)h(E)dE

= [ Ro(e=O(&)dE
=R (1) *h(r) =R, ()
Ry (1) = Ry (=7) = Ry (=1) ¥ h(=7) = Ry () % h(~7)
= [ Ru (e =&n(=£)dé
X(@) wss. = X(t) & Y(t) jointly w.s.s.

Ry (7) = Ry (7) * h(=7) = Ry (7) * h(7)

8.2 Random signal response of linear systems
Example 8.2-2: white noise X (¢) R, (t)=(N,/2)d(7)

Ry (1) = Ry (1) ¥h(1) = [ Ry (= E)h(E)de

= " (N, 12)8(x = EHh(E)dE = (N, / 2)h(r)

Ry (7) =R,y (-7)=(N,/2)h(-7)




8.4 Spectral characteristics of system response

R, (t)=R,, (7)*h(r) Sy(@)=S,(0)H ()

Ry (1) = Ry (1) *h(-7) Sy (@) = Sy (@) H(-0) = S (0) H(@)’

Ryy (7) = Ry (7) * (=) = Ry (7) * I(7) * h(=7)

Sy (@) =S, (@) H (@) =S (0)H(@)H(0) =S, (0)|H ()|

h(r) <« H(w)

h(r) real = h(-1) <> H(-0)=H®)

8.4 Spectral characteristics of system response

average power  p = i J: S,y (@)dow = iﬁo Sy (a))|H (a))|2 do

Example 8.4-1: Find the average Power at the output, P,
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8.4 Spectral characteristics of system response
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