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Definition

Ranadom Variable Definition

inition
a real random variable
a real function over a sample space S = {s1,%,53,...,5n}

a real random variable : capital letter X
a particular value : a lowercase letter x

a sample space S = {s1,52,53,...,5n}
an element of S : s

Young W Lim The Random Variable



Definition

Ranadom Variable Example

X(Sl)le S1— X1

X(Sg) = X2 SO — X2

X(sn) = xn Sp — Xp
S={s1,%,53,...,5n} a sample space

X a random variable
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Conditions

Random Variable Conditions

@ not multivalued

o for every sample point in S,
o exactly one value of the random variable

@ the set {X < x}:

e an event for any real number x
e sample points s € S,
o for which the random variable X(s) < x

@ the probability P{X < x}

e the sum of the probabilities of the events
e corresponding to s

0 P{X=—0}=0, P{X=r40}=0
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Types

Discrete Random Variables

Definition
Discrete Random Variables
a random variable X has only discrete values x;
sample space S can
@ a discrete set

@ a continuous set

@ a mixed set
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Continuous Random Variables

Definition

Continuous Random Variables

a random variable X has a continuous range of values
sample space S must be

@ a continuous set
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Mixed Random Variables

Definition

Mixed Random Variables
a random variable X has
both a discrete values and

a continuous range of values
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