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RANDOM PPOCECSES

* The meaning of “random”.

Universe
. Identical prior
to the
occurence of
an event
Universe
S2

Event occurs 1n S1 and §2

If S1 and S2 remain identical
after the occurence of the event
then the event is "deterministic”
If S1 and S2 differ then the event

15 “random”

~

In practice, we use the idea of “randomness” (i.e., we use “random” or “proba-
bilistic” models) when we don’t know all the factors which might determine the
outcome of an experiment. If all the factors are known or assumed known we

use deterministic models.

A Random process is simply a mapping from the sample space S to the set
of functions defined on T Cyo.«neb WNC)

The set of functions that correspond to elementsin S is termed the ensemble of the process.

The members of the ensemble represent the possible outcomes which we may observe

when we perform the underlying experiment. They are termed the sample functions

or realizations e 0xd)

G - q R I'S‘
ensemble of
sample functxons X 3&)
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t e t { ts { 2
Stochastic Processes may be broadly divided to two classes based on T. If T is countable

(i.e., T = N) then we say that { X,er} is a discrete random process. If T is continuous

then the { X.cr) is acontinuous stochastic process (i.e.. for T = R)
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g CHARACTERIZATION OF A RAMDOM PROCESS |
RAMDOM PROCESS
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STATIONARITY
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THE BERNOULLI PROCESS.
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THE RANDOM WALK PROCESS
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Concequently, ny(n) = 0, Ry(n,m) = min(rn,m) = C,(n,m) and since we cannot

write min(n,m) as a funetion of (n — m), the random walk process is not WSS as
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