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Rectangular or Uniform distribution

A random variable X 1s said to have a
continuous uniform distribution over an
Interval (a, b) If its probability density function

IS constant k over entire range of x.
PROBABILITY DENSITY FUNCTION

f(x) =Kk, a<x<b
=0 otherwise
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Uniform distribution

Definition: A random variable X said to have
uniform distribution over (a, b) If its density
function is given by

-

i fora<x<b

f(X)=<b-a
0 elsewhere
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Uniform distribution over any domain

Definition: A random variable X said to have
uniform distribution over a finite domain D if
Its density function is given by

1

f (x) =< Length/Area/VVolume of D

0 elsewhere

forxe D
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Uniform distribution

Distribution function (or CDF) for uniform
density function Is

0 for x < a
F(x)=42=%  fora<x<b

b—a

1 for x>Db
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Uniform Distribution

Mean of uniform distribution:

o a+b
T

b

2
a  p-—a b—a 2 2

a

2/12/2016 Dr J K Sahoo 7

BITS Pilani, K K Birla Goa Campus



Uniform Distribution

Variance of uniform distribution:

2 1 2
=—(b-a
o = (b-3)

Proof: ;
3 2 2
0 = bx2 1 i — 1 X _a +ab+Db
a  p-a b-a 3 . 3
Hence
2 2 2 A)\2
62=uz—u2=a +ab+b” (a+b) :(b a) |
3 4 12
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Uniform Distribution

Moment Generating function of uniform

distribution:
bt at

€ —€
M, (1) =
Proof: ’ ( ) t(b o a)

b b
Mx(t):jetxf(x)dx:bfajetxdx

ebt . eat

" t(b-a)
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PROBLEM 1

If Subway trains on a certain line runs
every half hour between midnight and six
In the morning. What is the probability
that a man entering the station at a
random time during this period will have
to walt at least twenty minutes?.
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PROBLEM 2

If a string of length 1 meter Is cut into 2
pleces at a random point along Its
length, find the probability that the
longer piece Is at least twice the length
of the shorter one.
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PROBLEM 3

If the random variable Y Is uniform
distributed over (0,5), find the prob.
that the root of the function

g(X) =4x°+4yx+(y+2) are real.
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PROBLEM 4

Busses arrive at a specified stop at 15
minutes intervals starting at 7AM. If a
passenger arrives at random at the
stop at a time that Is uniformly
distributed between 7 and 7.30AM,
find the probability that he waits

(a) less than 5 minutes for a bus;

(b) more than 10 minutes for a bus
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PROBLEM 5

Trains headed for destination A arrive at the
train station at 15-minute intervals starting
at 7 a.m., whereas trains headed for
destination B arrive at 15-minute Intervals
starting at 7:05a.m.

(a) If a passenger arrives at the station at a time uniformly

C
T

Istributed between 7 a.m. and 8 a.m. and then gets on
ne first train that arrives, what proportion of the time

C

oes this passenger go to destination A?
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