
1

G. AhmadiME 529 - Stochastics G. AhmadiME 529 - Stochastics

OutlineOutline
Definition of a Random VariableDefinition of a Random Variable
Probability Distribution Function Probability Distribution Function 

-- Important PropertiesImportant Properties
Probability Density Function Probability Density Function 

-- Important PropertiesImportant Properties
Common Density FunctionsCommon Density Functions

G. AhmadiME 529 - Stochastics

Given a random experiment Given a random experiment ℑℑ: (S, F, P), a real : (S, F, P), a real 
valued function X(valued function X(ξξ) defined on the ) defined on the 
probability space is called a random variable.  probability space is called a random variable.  
A random variable  is subject to the following A random variable  is subject to the following 
requirement:requirement:

1.1. For every real number x, the set      For every real number x, the set      
{{ξξ: X(: X(ξξ) ) ≤≤ x} is an event in F.x} is an event in F.

2.2. P(xP(x = = ∞∞) = 0, P(x = ) = 0, P(x = -- ∞∞) = 0.) = 0.
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( ) ( ){ }xXPxFX ≤= ξ +∞≤≤∞− x

Probability Distribution Function of a Probability Distribution Function of a 
random variable  random variable  X(X(ξξ) is defines as) is defines as
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Important PropertiesImportant Properties
1.1. F(F(-- ∞∞) = 0, F( + ) = 0, F( + ∞∞) = 1) = 1
2.2. F(x) is nonF(x) is non--decreasing decreasing 
3.3. F(x) is continuous from the rightF(x) is continuous from the right
4.4. If F(xIf F(x00) = 0, F(x) = 0 for every x ) = 0, F(x) = 0 for every x ≤≤ xx00

5.5. P{X(P{X(ξξ) > x} = 1 ) > x} = 1 –– F(x)F(x)
6.6. P{xP{x11 < X < X ≤≤ xx22} = F(x} = F(x22) ) –– F(xF(x11))
7.7. P{X = x} = F(x) P{X = x} = F(x) –– F(xF(x --))
8.8. P{xP{x11 < X < X ≤≤ xx22} = F(x} = F(x22) ) –– F(xF(x11

--))
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Density Function Density Function -- Continuous X(Continuous X(ξξ))

( ) ( )
dx

xdFxf X
X =

Density Function Density Function -- Discrete X(Discrete X(ξξ))

( ) ( )∑ −=
i

ii xxPxf δ { }ii xxPP ==
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Important PropertiesImportant Properties
1.1.

2.2.

3.3.

4.4.

5.5. Continuous                                                      Continuous                                                      
Random                                                 Random                                                 
VariableVariable
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NormalNormal

LaplaceLaplace
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RaleighRaleigh

MaxwellMaxwell
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CauchyCauchy

WeibullWeibull
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PoissonPoisson
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BinomialBinomial
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ErlangErlang
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