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MemoryMemory--less Systemsless Systems
Derivative of Random ProcessesDerivative of Random Processes
Mean and AutocorrelationMean and Autocorrelation
Random Linear Differential Random Linear Differential 
EquationsEquations
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Transformation of Stochastic ProcessTransformation of Stochastic Process
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System is deterministic if T operates on System is deterministic if T operates on 
t.t.

if                         thenif                         then
System is stochastic if T operates on t System is stochastic if T operates on t 
and and ξ.ξ.

responses to identical inputs differ.responses to identical inputs differ.
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11stst Order DensityOrder Density

MeanMean
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AutocorrelationAutocorrelation
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AutocorrelationAutocorrelation

MeanMean

Cross Correlation X & X’Cross Correlation X & X’
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Time DerivativeTime Derivative
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For X(t) stationary For X(t) stationary 

Mean SquareMean Square
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Mean of YMean of Y
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Taking expected value of diff Taking expected value of diff eqneqn and and I.C.’sI.C.’s
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Cross Correlation Cross Correlation 
of Y and Xof Y and X
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Multiply ICs by X(tMultiply ICs by X(t11) & taking expected value:) & taking expected value:
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Write X(tWrite X(t11), multiply Y(t), multiply Y(t22), take expected value), take expected value
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Note: Note: Y(tY(t) is non) is non--stationarystationary
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Concluding RemarksConcluding Remarks
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Random Linear Differential Random Linear Differential 
EquationsEquations
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