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Outline

» Memory-less Systems

» Derivative of Random Processes

» Mean and Autocorrelation

» Random Linear Differential
Equations

» Evaluation of Mean and
autocorrelation of Response
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Memory-lass Systems ceeen

Transformation of Stochastic Process

Y(t,8)=TIX (&)l
X)) T ) Ye)
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Memory-lass Systems ceekeen

System is deterministic if T operates on

t

) if Y(,&)=Y(n&,)then x(1,&)= X(.&,)
System is stochastic if T operates on t
and &.

nng> responses to identical inputs differ.

ME 529 - Stochastics G. Ahmadi




Memory-less Systems Cersen
Y(r)= g[x(t)]

1t Order Density |/, ()=

Mean | DI:>| (x)fy (x; 2)edx |

Autocorrelation

fX(xi;t)

I I xz fX X113 Xg3 by, tz)dxldxz
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Derivativa o3 indoin Procesg e

For X(t) stationary R (6.7,) = Ry (1, —1,)

—

Deivalive 3 i Progesg cksee

Time Derivative  [x()-%" %X(f+€g) ~X(0)
Mean D> [ofer) -y

d, dr,

Cross Correlation X & X°
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d’R,,(z
R )= - Rax)
Mean Square E{X ()P )= R (0)=- dzgfé ©
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Random L Uit Equations  ¢1ossson

MeanofY |7,()

Taking expected value of diff\\eqn and I1.C.’s /f:

Y Y
dt dr"t
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Random L Uit Equations - <ioesson

Cross Correlation X(e )L, ¥(t,)=X(z,)
of Y and X

LtzRXY(tl’tZ): RXX(tl’tZ)
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Random L Uit Equations  ¢1ossson

Write X(t,), multiply Y(t,), take expected value

Lleyy(tlitz)z RXY(tl’tZ)

Note: Y(t) is non-stationary
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Concluding Remarks
Memory-less Systems
Derivative of a Random Process
Statistics of Derivative
Random Linear Differential
Equations

Response Mean and
Autocorrelation
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Thanik youl

Questions?
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