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RANDOM VARIABLES
SYNOPSIS

Let S be a simple space of a random experimergalvalued function

X: S -- > R is called a random variable.

Let S be a sample space and XS R be a randoabla The function

F: R » R denoted by F(x) = P& x), is called proligbdistribution function
of the random variable X.

A set E is said to be countable, if there existe@ - one correspondence
between E and the set of Natural numbers N

If a sample space is countable then it is calldberete. sample space. A real
valued function defined on a discrete sample sggacalled a discrete random
variable.

If X: S » R is a discrete random variable with rafg;, x,, X3, .... } then rzl P
X=x)=1

E(X) = Zn:xiP(x = xi)

i=1
var(x) = x? Px.=x,)=(mear)’
i.e., 0 = EOO)=[EX)]?
In a poisson distribution the variance is m. Boen of the terms in the odd
places of the distribution is"eos hm.

In the above case the sum of the terms in tha places of the distribution is
e sin hm.
Bernoulli experiment

A random experiment in which the probability aicarrence of any event is a

constant is called a Bernoulli experiment.
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Binomial Distribution

If a Bernoulli experiment is conducted n timdwert probability of obtaining x
successes is P(x)=_ . P, x=0,1,2,........ , N

Mean of Binomial distribution = np.
Variance of Binomial distribution = npq.
Poisson Distribution

Binomial distribution tends to Poisson distriloutif

(i) The number of trials n is very large.

(if) Probability of success p is very small satth
np = a constant

The probability function is given by

e M\

X!

P(x) x=0,1,2,.....

Mean of Poisson distributionx

Variance of Poisson distribution’=
Standard deviation A

If the mean of a binomialdistributionAsthen standard deviation lies in the interval
[0, VA).

Maximum variance of binomial distribution is n/4.

In a binomial distribution mean > variance.

If (n+1)p is not an integer, then mode of bindmiatribution is [(n+1)p].
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