
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Wednesday, 1216-1

The Passon distribution .

Recall :

suppose a certain event happens, on average,
↑ times in each interval of a certain extent .
Let X be the number of times the event

actually happens in such an interval.

Then for 17:0 1 , 2, 3...., we haveS

k =X
P(X = k) = X 2 O

!

We say that X has a passon distribution
of type X, or simply "X is P(X)."

Example 1 .
In 1911, Ernest Rutherford et al . observed

that, on average
lover several hours)

,
asample

of polonum emitted X = 3
. 8715 X-rays

every
7
. 5 seconds .

Let X be the number of rays
emitted in

a random 7.S second period . Find P(X=K)
for OSKS.

Solution .
We have

- X
P(X = k) = x* 2 = 3

.

87/5k2- 3.8715
2

T! k !

E-
g .



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②

P(X=0) = 3
.

8715° - 3 . 8715 = 2

=
3.8715

= 0.0208.
o !

And so on :

k P(X = k) = 3
.

8715%-
3 .8715k !

O 0
.0208

0 . 0806
0 . 1561· 0 . 2014

0 . 1950
5 0

. 1510

Here's a picture
:

Note that the mean appears
to be somewhere

between 3 and 4 . This is because :
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P(X=k)
Poisson distribution, λ=10


