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Recall: Distribution Function of Random Variable
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Mean values and expectations 
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Variance 
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Returning to the Gaussian Distribution

( )
:ondistributi Gaussian  thedescribing notation The

2 ⎞⎛ ( )
2

exp
2

1)( 2

2

2 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −−

π
=

xx
X

xxxf
σσ

clear.benow  should

fX(x)

~2σx

xx



ECE594I notes, M. Rodwell, copyrighted 

Variance vs Expectation of the Square
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Example of Expectation:  Mean Kinetic Energy 
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Example of Expectation:  Shot Noise (Bernoulli Trial)
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Example of Expectation:  Quantization "Noise"
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Pairs of Random Variables
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Pairs of Random Variables
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Statistical Independence 
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Conditional Densities
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Conditional Densities (II)
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Expectations of a pair of random variables
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Correlation between random variables
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Correlation versus Covariance
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Correlation Coefficient
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Sum of TWO Random Variables
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Uncorrelated Variables.
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Summing of Noise (Random) Voltages
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Shot Noise as a Random Variable
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Thermal Noise as a Random Variable
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Distribution of SumsDistribution of Sums
andand

Jointly Gaussian RV'sy
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Distribution of a Sum of 2 Independent Random Variables
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Example: Digital Transmission
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Example  of Convolution of 2 Distributions: Communication
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Distribution of a Sum of Many  Independent RV's
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Distribution of a Sum of a Few Random Variables
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Pairs of Jointly Gaussian Random Variables 
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Linear Operations on JGRV's 
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Probability distribution after a Linear Operation on JGRV's
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Jointly Gaussian Random Variables in N Dimensions
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Why are JGRV's Important ?
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Linear Filtering Operations

)( points at time samples itsby  determineduniquely 
iswaveformdbandlimitea theorem,sampling sNyquist' From

⋅n τ

 timediscrete infilter linear a  analyze  thereforecan We

: vectorsas signals  the writeWe
...)2()1()0()( 210 +⋅−+⋅−+⋅−= inininout tVatVatVatV τττ

],...,,[...

],...,,[)](),...,1(),0([

,21

21

in

out

V

V

==

=⋅⋅⋅=
T

Nininin

T
outNoutout

T
outNoutout

VVV

VVVnVVV τττ

ns.nsformatiolinear tra  areFiltersvectors.are waveformsTime
  window, timefinite some in Hence inout MVV =



ECE594I notes, M. Rodwell, copyrighted 

Linear Filtering Operations
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EstimationEstimation
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Conditional Densities Again
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