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Analysis of Linaar Syshems ¢ersen

Deterministic Systems
L: deterministic linear differential operator

LY (t)= X(t)] [FO=av©7rda-..-0

h(t) : Impulse Response

Lh(t)= o) [h0)=.-=0]
h(t)=L;*5(t)
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Responsa of Linar Systemg Cisen

Response

)= [ "X (@)t - o)z = [ X(z) st - r)dz

X@®)=h(t)=0fort<0

|Y(t):'|‘_+:h(t—r)x (r)drlﬂ][$
|v<t)= [7hiz)x (t—r)dflm Y(t)=[ hit-)X ()dz
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Stationairy asponse Analysls ecisen

Systems Function | H(w)=H(iw) = _rwh(t)e‘i“‘ dtl

J~+°°h(t — z-)X (Z’)d T = f:h(f)x (t _ r)d .

—00

h(t)=0fort<0

|Y(t) = L: ht—7)X(c)dr= J: Ooh(r)X(t ~7)dr
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Stationary flasponse Analysls ecisen

Response Mean

P

et = HeIEDo—ele=n, [ Hele = HO

Second Order Statistics

Ryx (T) = f:Rxx (T - a)h(a)da =Ry (T)* h(T)

Ry (7)= f:RYX (r +a)h(a)da = J.j:va (r—a)h(-a)a
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Stationary Masponss Analysis Civksen

Ryy (T) = Ryy (T)* h(T)

Systein ldaniification “aen

Ryx (T) = 5(7) Ryx (T) = h(T)

Impulse Response

EN(t+ )X ()~ i [Y+ o)Xt~ R, (7)
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Spectral Rasponse S

System Function

H (@)= "h(-

re ' dr = rwh(r)ei“’td T

—00

Impulse Response Function

‘h(t): i r:e“"‘H(a))da)\
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Spectral asponse S
Sy (@) = S (@)H (@)
S0y (©)= S (@0)H ()

Svv (@)= S (@)H (@)] §S 4 (@) = Sy (@)H " (@)

151 (@)= 5, (@)H ()
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Spectral

H@@ﬁ@[ﬁ]@ﬁlips Clarkson

Given

Expected Value

E{¥}=HQO)E{X}=E{X}/a,

Power Spectrum
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Syy (a’) =Sy« (a)]H (a’x
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Brownian Motion of a Particle

dv
IR

Response Power Spectrum

|5W(a>)=\H(w)fsm(w)\ Ho)= 10
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Examples Langayin's Equation Cteen Brownlzn Motion S

Response Power Spectrum
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Autocorrelation and power spectrum of particle velocity
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