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a Find PCT 5 É at exponential

b Find PLT 131T 8 ét
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Ltime
sects Commulative Distribution Function CDF

The CDF of a RV X is P X E x The survival
function is P X x

The CDF or survival function uniquely determine a
distribution survival

function

IÉÉÉÉ me

T time until Lstsuccess arrival

m
esspropertsgttgyt.net ibutios

i T a a
proved in appendix ofnotes

That the Geometricdistribution
is theonly discrete distribution
withvalues 133 having the memoryless property

Only 2 distributions are

memory less

For discrete 8 1,33 Geometric

For Continua T20 Exponential Proof is
similar to
geom

fÉÉ ion and variance of Erra
Gamma distribution
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var T EGG ELIE 32 I
Interpretation of X

g oneover average arrival time

This makes sense since the

instantaneous rate of success is constant
by the memoryless property of Exp

d

so if it takes on avg 5 min to have
a success ten D Yo

ez Lett waiting time min until a blue
Honda enters a toll gate starting at noon
Thewaiting time is on average 2 minutes
Find PCT 3
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GammaDistribution
A gamma distribution Trw Gamma rt
a 0 is a sum of r iid Exp d

I W Wet at Wr Wi n Exp a

Tf time of the nth arrival of a

Poisson Process Poi at

I time when the nth lightbulb dies

picture
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are independent
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RevierPoissonfrocess a.k.a PRS

Ne n Poi at

Ny arrivals in time t where the
rate of arrivals is t

Pla n EMEI
Lett waiting time min until a blue

Honda enters a toll gate starting at noon
The waiting time is on average 2 minutes
Find the probabity 3 blue Hondas
arrive in 8 minutes am 4

t 8 Ng n Poi Es
1 42

PIN 3 éI






































































































































Back to gamma distribution's In Gamma Bd

Let Nen Pods Xt
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arrivals

affeldt l arrival in at

PCT Edt means to It pfocusotdt
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If re zit define T r r D where

r is called thegammafunction
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1k variable
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This allows us to define
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Let In Gamma r 4,1 2

Find f E
flee y't
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is the definition of the gamma
function
You can show that PG G D
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Now
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Let In Gamma Cat

P I t En Is Eds

Yen
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I r i arrivals here
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Find PLT 7
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Annence
First we show that PA x E

s an equivalent defnot Geometric on 1,33
let X r Geom p where

X trials untill your first success

P Ek qup
recall P X K P X KH PA AZ t

qkp q p t

qkp I q Et c
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In The Geometric distribution
is the only discrete distribution
with values 133 having the

memory less property
PATTED P A k

Proof

Let X or Geom P 8 82,3

P x as I X 5
P

Y Ij

9É qk






































































































































P X K

Conversely

For positive integers K j
Suppose PA KII X J P x K

FEET
P x ka P x 5 PA K

let EPA 1

show that p x j qt
for 5 1 2,3 by induction
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Ef.to
IpgYvatanceotexponent.hEflA

Ie
at density

ECT IFtettdt
I recommend using the tabular method
for integration by parts This works well
when the function you are integrating
is the product of two expressions where
the nth derivative of one expression is
zero

ez fest p good
sintet X bad

To find Ittet
E S
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