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8.2. DISCRETE UNIFORM DISTRIBUTION |

Definition. A r.v. X is said to have a discrete uniform distribution over the range [1, n] if
its panf. is expressed as follows :

%‘forx=1, 2,..,n

_ ... (8:1)
0, otherwise

Hx:g:[

L

Here # is known as the parameter of the distribution and lies in the set of all
- positive integers. Equation (8-1) is also called a discrete rectangular distribution.

Such distributions can be conceived in practice if under the given experimental
conditions, the different values of the random variable become equally likely. Thus for
a die experiment, and for an experiment with a deck of cards such distribution is

appropriate.
8.2.1. Moments. E(X) = ;1;21 = "_21-1-‘}_:; X? =% y ;2= {nt 126(211 +1)
i=1 i=1
V(X) = E) - [EQOR = 2=
" t 1- nt
2 The m.gfof Xis:  Mx(f) =E (etX) = ’1—1 E,lefx = %((1___:,)—)

8.3. BERNOULLI DISTRIBUTION \/

Definition. A r.v. X is said to have a Bernoulli distribution with parameter p if its p.m.f. is !
given by :

_|pra-pt=, forx=0,1
P(X=x)= [ 0 ,  otherwise ... (82)

The parameter p satisfies 0 € p < 1. Often (1 - p) is denoted as 4.

A random experiment whose outcomes are of two types, success S and failure F,
occurring with probabilities p and g respectively, is called a Bernoulli trial. If for this
experiment, a r.o. X is defined such that it takes value 1 when S occurs and 0 if F
oceurs. then X follow~ a Bernoulli distribution. :
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/ BINOMIAL DISTRIBUTION

" Binomial distribution was discovered by James B'ernoulli (1654—1795) in the year
1700 and was first published posthumously in 1713, e1g'hfc years .after his deatl.l. Let 5
random experiment be performed repeatedly, each repitition bemg called a trial ang
let the occurrence of an event in a trial be called a success and 1ts.n.on-c.)ccurrence a
failure. Consider a set of n independent Bernoullian trials (71 b.emg finite) in which the
probability ‘p’ of success in any trial is constant for each trial, then 4 =1 - p, is the
probability of failure in any trial. '

The probability of x successes and consequently (n — x) failures in 1 independent
trials, in a specified order (say) SSFSFFFS...FSF (where S represents success and F
represents failure).is given by the compound probability theorem by the expression :

P (SSFSFFES...FSF) = P(S)P(S) P(E) P(S) P(F) (F) P(F) P(S) x ... x P(F) P(S) P(F)

=P-P-q:p-949-9.p.-..9.p.q
=p-p-P..P . 4.9.4...... q =p‘,‘q’f‘x \
{x factors) {(n —x) factors})

But x successes in 1 trials can occur in( z) ways and the probability for each of

these ways is same, viz., p*¢"-*. Hence the probability of x successes in 1 trials in any

order is given by the addition theorem of probability by the expression( z) ol

Th.e probabillit_y distribution of the number of successes, so obtained is called the
optial probability distribution, for the obvious reason that the

0,1,2, ..., n successes, viz., gn, ( '11) q1p, (g) qn2 p2, .
the binomial expansion (g + p)".

Bin probabilities of

.., p", are the successive terms of

Definitior.l. A random variable X is said to follow binomial distribution if it assunies only
non-negative values and its probability mass function is glven by : .
: n
P(X =x) = p(x):[ (x) PFrq"*;x=0,1,2,...n ;g=1-p .. (83)
0 , Otherwise

. The two independent constants n
parameters of the distribution.
binomial distribution.

tant and p in the distribution are known as the
n'1s also sometimes, known as the degree of the

Binomial distribution is a discrete distribution as X can take only the integral

values,‘vi'z., 0,12 ees 1 Any random variable which follows binomial distribution is
known as binomial variate.
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