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Last time we showed that if X and Y are independent

with pdf's fx and fy the pdf of Z Xtc is

f tyH fy Ct f ffs f Ct s ds
the convolution off and fy

Furthermore if X Expldi and kneepad
are independent then the pdf of their sum is
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This generalizes by induction see Ross5.2.47 to
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By induction one can show
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Proposition If X Xn are independent exponential r v s

with common rated then II Xi n Tcn d That is its

density is
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Receive The
mean and variance of the

Gamma

distribution
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When u increases mean variance increase

When X increases wean variance decrease
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By considering a sum of i i d exponential r n's welic

obtain a first description of a Poisson process



II.ThePoissonprocessf
we will see 2 equivalent definitions the

1st one will

follow from the use of exponential variables to define arrival

times the 2nd will put emphasis on its key property as a

counting process ie a stochastic process Nets that

represents the total of events by time t

First definition A Poisson process with rated is a counting

that the truce between 2 events is Exped
process Nlt

such

ii e min ft NCH ntl win ft Nlt nb Expo Tn

The time for n events to occur i.e win ft Nlt n in

a Poisson process of rated is therefore Xi where the

Xi's are n i i d Exp d The Xi's represent inter arrival times
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Examples job completion in a busy queue o earthquakes pizza
orders a cars passing counter on ahighway customersvisiting bank

etc

Reinard d represents the rate ofjob completion

Average job takes minutes Lamingob

The rate of job completion
is Edpbshuin



For a counting process NHS jobs completed by true tzo
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Problein far N Poisson Process d and great what is the
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EstRuuaI Intuition tells us that we should have
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Solution For n 1 Nlt 2h X t X Et
or

at leastn nfujobcompletedby
jobs bytimet time t

From the previous section
we know that Kat tXnnT n d
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