Poisson Distribution

The distribution of the number of events in a “random process”.

Examples:

Random Process

Fvent

Telephonce calis in a fixed time interval

Number of wrong calls in an hour
(Time dependent)

Accident in a factery

Number of Accident in a day
(Time dependent)

Flawy in a glass Panel

Number of flaws per square ¢
(Arca dependent)

Bacteria in Milk

Number of bacteria per 2 liter
(Volume dependent)

o An event is as likely to oceur in one given interval as it is in another.

s Events occur uniformly is proportional to the size of the time interval, area, or

voiume.

The Poisson distribution formula:
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where g=Af and x =0, 1,23,

The Poisson Notation:

| X ~ Pu(lty: The random variable x has a poisson distribution with parameter Af .

Where A s 3 rate per unit and tis a time interval.

e Xis the number of evenl in a time interval of length t with rate A per unit time

Fxpected Value and Variance of the Poisson Distribution

E(x)=pu and Var(x) ,/1
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a.  Two faults.

h, At least two fal.t.ll{s_.

,x) A radiodctive source emils pmudw at an average rate of one cvery 12 seconds. Iind the.

pl{)bdblf]i\’ hd‘a at most 5 particles are emitted i, one mmuic

Ex) A typist finds that they make twd mistakes, on average, every three pages. Assmm];gfﬂqe;}
the number of errors per page follows a poisson distribution, what are the chances that there will

be 2 mistakes in the nexst page they type?




Continuous Probability Density Fucotions

A continuous probability density functions (PDE) is a function [{x) such that f(x) =2 0 enagiven
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The Properties:

1) themo

j = ‘ X ; ‘ /’>a' § " ‘ - -i
2) The median m is'the solution for m of equation J_/ (x)dx = 5
3) The mean is defines as J.xf(x')dx =u
I R e
4) 1 The variance is defined as J&xzf(x)abc -1 = var{x)

J—O_Zx(x ~h)y U=x<bh

d _ is a probability density [unction.
| 0 elvewhere

Ex) /(x) =

ay Find b.

w4

¢)  Find the variance and the standard




Practice) £ o’ (= € <x<5
Practice) _f{x):{”‘ (x—0) 0=x<5

15 a probability density function.

0 elsewhere

a) Iind k.

b) Find the mode

I'ind the variance and the standard deviation.

The Normal Distribution {Distribution for a continucus random variable)

Manu naturally occurring phenomena have a distribution that is normal or close to normal (a

Bell-shaped distribution).

The Standard Normal Curve
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' f(z)y=s==e 7 (for —w<z<w) and where z = ST (standardized variable)
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