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Motivation for Learning Probability in CCN
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Basic Definitions

e Think of probability as modeling an experiment.

e T he set of all possible outcomes of the experiment is

the sample space S.

e Classic “experiment”: Tossing a die.
S =41,2,3,4,5,6}
e Any subset A of S is an event, e.d.

A = {the outcome is even} = {2,4,6}

CCN, ECSE-4670: Performance I: Probability, August 11, 1998, © K.S. Vastola, RPI 4
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Random Variable as a Measurement (cont.)

e Thus a random variable can be thought of as a mea-

surement on an experiment.

, / — [ - -
/7
I
\
\
1
/
/
' ' )
. SampleSpace S ¢ < X(S
\ - _7
~ -
--- ~-- M easurement Space
CCN, ECSE-4670: Performance I: Probability, August 11, 1998, © K.S. Vastola, RPI 13

Probability Mass Function for a Random Variable

e The probability mass function (PMF) for a (discrete-

valued) random variable X is
Px(z) = P(X =2) = P({s € 5 | X(s) = «})

e Note that Px(z) > 0 for —c < = < oo.

e Also for a (discrete-valued) random variable X

> Py(a) =1

rT=—00

CCN, ECSE-4670: Performance I: Probability, August 11, 1998, © K.S. Vastola, RPI 14




Cumulative Distribution Function

e The cumulative distribution function (CDF) for a ran-

dom variable X is
Fx(z) = P(X <z) = P({s € S| X(5) < x})
e Note that Fy(z) is non-decreasing in z, i.e.
r1 <2 = Fx(z1) < Fx(22)
e Also

lim Fxy(x) =0 and lim Fx(z)=1
T——00 LT—00

CCN, ECSE-4670: Performance I: Probability, August 11, 1998, © K.S. Vastola, RPI 15

PMF and CDF for the 3 Coin Toss Example

F(x)
1.0y .ﬁ
7/8 —
CDF |
\PX - PMF |
48 —_—
38 |
1/8 | 1/8 f——0
> >
0 1 2 3 X 0 1 2 3 X

CCN, ECSE-4670: Performance I: Probability, August 11, 1998, © K.S. Vastola, RPI 16
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