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43.7 Gaussian Random Process

‘The Gaussian random process makes mathematical analyss simple and ana-
Iyt results possible. Moreover, due (0 the cenual limit theorem, a Gaussian
random process is an appropriate model o describe many different physical
phenomena, such a5 noise in a communication system. A random process
X(0)is a Gausian random process i he samples X(1), X(2)... X(1) are joinuly
Gaussian random variables forall  and all choices of b, £ ... The joint pdf
of Gaussian random variablesis detemnined by the vector of means and a ovari-
ance matrx. For a Gaussian random process X(1), the joint pdf of two random
vatiables esultngfrom sampling X(0). e, X(1) X(1), s completely specifed by
the st of means mx(() and the set of autocovariance fundions Cx(ty ()

AGaussian process has some intersting properies, but they are nottrue in gen-
eral for random variables thatare not joinily Gaussian, they are as ollows:

= The Gaussian process provides a good mathematical model for many
physically-observed random phenomens.

& The Gaussian random process from which Gaussian random variablesare
derived can be completely specified,in asttstcal sense, fromallirstand
second moments only

= 1f2 Gaussian random process X()is the input 0.2 incar system, then the
output Y(1) i also a Gaussian random process, and X(1) and ¥(¢) are
jointly Gaussian processes

& Ifa Gausian random process satsfes the conditions for wide-sense
stationary, then the process i also suialy sttionary.
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= 1fa Gausian random process i staionary, then it s also ergodic.
& 1fthe set of random variables obtsined by sampling a Gaussian random

process are all uncorrelated, the set of random variables are then
suistically independent.

& If the joint pdf of the random variables resulting from sampling the

random process is Gaussian, then the resulting marginal densities and
conditional densities are al individually Gaussian

= Linear wansformation of  setof Gaussian random variables, obiined by

sampling 2 Gaussian random process, produces another set of Gaussian





