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Uniform Distribution

The "classical model" or "combinatorial model" is used to describe
discrete probability experiments which have equally likely outcomes.
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Uniform Distribution

The "classical model" or "combinatorial model" is used to describe
discrete probability experiments which have equally likely outcomes.

If the experiment is dealing a 5-card poker hand, each of the 5,C’
possible hands is considered equally likely.

If the experiment is dealing a 13-card bridge hand, each of the 55C';3
possible hands is considered to be equally likely.
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Probability Density Function

If X is a random variable with the uniform distribution, its probability
density function (pdf) is:

@ = {1 fose<i
T} 0 otherwise
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If X is a random variable with the uniform distribution, its probability
density function (pdf) is:

fx(z) = 1 fo<zx<l1
T} 0 otherwise
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Cumulative Distribution Function

The cumulative distribution function for the uniform distribution is

Fx(x) = P(X <z) = /Owldt = x
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Moments

The expected value of a uniform random variable is

! 1
E(X) = /0 r-ldr = 5

The expected value of its square is
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Role in Computer Simulations

The uniform distribution plays an important role in computer
simulations or Monte Carlo experiments.

Most software packages, calculators, and spreadsheets have a built-in
function, often called RAN D(), that returns a uniform random variate.

One technigue for producing a random variate with cumulative
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Congruential Generators

A very common technique for generating psuedorandom numbers with

a uniform distribution is based on a sequence of nonnegative integers
{x,,} defined by a recursive formula, say

Tpi1 = k-x, (modulo(m)), n=01,...

A result from number theory states that it is possible to choose k£ and
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Congruential Generators

If we generate a recursive sequence

Tpny1 = k-x, (modulo(m)), n=0,1,...

and divide each entry by m, we obtain a sequence of numbers in the
interval [0, 1] that may be a reasonable approximation to the outcome
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Congruential Generators

If we generate a recursive sequence

Tpny1 = k-x, (modulo(m)), n=0,1,...

and divide each entry by m, we obtain a sequence of numbers in the
interval [0, 1] that may be a reasonable approximation to the outcome
of the following experiment:
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