Last lecture

Poisson process (Ch 3.5)
* Motivation
* Bernoulli process to Poisson process
e Definition
* Properties



Agenda

Poisson process (Ch 3.5) Examples
Erlang Distribution (Ch 3.5.3) Definition

Linear Scaling (Ch 3.6.1)
 Equation and derivation
« Examples

Gaussian (normal) Distribution (Ch 3.6.2)
 Motivation and Definition



Example

Calls arrive to a support center at rate A = 2 calls per minute.
Let N; denotes the number of calls until time t (mins)
* Ny~ Por (X=21) -6’%(2‘(&)‘&
* Py, (k) = ) |
* P{No calls arrive in the first 3.5 minutes }
e /'P{ The third call arrives after time t = 3.}
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Erlang Distribution



Definition

Let T,- denotes the time of t"* count of a Poisson process
* T =2i=1U;, Uy ~ Exp(2)
« Fr (D)= P{;Fr > t} : “At most r — 1 count by time t”
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* Intuitively — Exactly Y-| arrival before time t, and the Sl ot
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Linear Scaling
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Let Y = aX -I@ where X,Y are RV and a, b are constants
1
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 Example-X ~ Uniform(0,1) 'FX (V)“’—l OLV‘l
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Example

Consider the temperature in Champaign
X denotes the temperature in C (Celcius)
« Y denotesitin F (Fahrenheit)
e Y =(1.8)X+ 32 ‘F 5-32) [
A=1.& bz=32 ’CYCE‘*) =T\ T

* Express fy in terms of fy
* Find fy if X ~ Uniform(li_z.g) 3C>< = L 1$<X < 20
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Example

Let X ~ Uniform(a, b). Find the pdf of standardized RV X;”X
w— X
* Recall the variance of Uniform(0,1) is i@ -1 Yol
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Gaussian (Normal) Distribution



Definition

A normal distribution is defined by py and o7, Let X ~ N(u, 02)

1 (x—.u)z) 7CD“M w/g ﬂ(i}{/l\kmf/}‘é

° f(X) :WQXD(— 252

 Usage — model “Sum of many small independent events”
 E.g. Sum of many binomial distributions
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