Brief Notes #3
Random Variables: Continuous Distributions

* Continuous distributions

* Cumulative distribution function (CDF)

F(x) =P[X <x]
Plx, <X <x,}]=F(x,) - Fy(x))

* Average probabilitv density in an interval [x}, x2]

Plx, < X<x.]  FK(x.)-Fd(x)

X=X, X.—X,

* Probabilitv density function (PDF)

<
£ (x,)= lim PIx, <X<x,]_ dFy |
X2 X, —- X, dxl

x

J':z fx(*)dx = Px, <X < x,]=F(x;) - F(x,)

* Properties of the PDF

L f,(x)20

2. [ ftodx =1

3. [ £ (dx = Fe(u)



0.10

0.05

Example of PDF and corresponding CDF of a continuous random variable: steel-yield-stress.
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(a) Probability density function; (b) cumulative distribution function.

* Examples of continuous probability distributions

* Uniform distribution

fx(x) = c, where c=constant,a <x <b
=0, otherwise.
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» Exponential distribution
Let T = time to first arrival in a Poisson point process
Ft)=P[T<t] =1-P[T>t]

= 1 — P[no occurrence in [0, t]]
=1-e

fM=2, 20

PDF and CDF of the exponential distribution.






