Chapter V

Discrete and Continuous Random Variables

D. 5. 1. (Probability Function)
If X is a discrete random variable, then the function

p(x) = P(X =X)
defined on the outcomes &f is called theprobability function of the discrete random

variableX .
If X has the outcomes,i = 1,2,...,n, then we can write:

X, %, X, X,
p=P(X=x)=f(x)| p P, P,
Ex.5. 1. (see Ex. 4. 1))
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0 for x<x
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i=1
1 for x>x

Ex. 5. 2.
A die will be thrown. Let

X :  ,the number appearing above*.



Probability function

1) in tabular form:

|1 2 3 4 5 6
bt 11 1 1 1
6 6 6 6 6 6
2) in graphical form:
p
A
1 * * * * *
6
0 1 2 3 5 &
Distribution function
1) in analytic form:
0 when eo<x<1
% when 1<x<g 2
2
E when 2<x< 3
_ 13
F(x)= s when 3<x< 4
4
E when 4<x< 5
5
E when 5b<x< 6
1 when 6<X<+wx




2) intabular form:

X F(x)
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3) in graphical form:

. 4



D. 5. 3. (Density Function)
Let F(x) be a differentiable distribution function of a tiomous random variabbé . The

function
f(x):=F (x)
is called thegrobability) density function of X .

T.5. 3. (Important Properties of a Density Function)

1.

F(X)=P(X <Xx)

= P(-0 < X <X)
= [f(t)ct .

2.

P(as X <b)=F(b)-F(a)

= f(xdx.

3.

P(-00 < X < +0) = Tf(x)dx =1.
Ex.5. 3.

The following graph represents the probability digrfsinction of a random variabbé :

f(x\

|



Determinef (0) = ¢

Find the analytical representation b{x).
Find F(x).

CalculateP 15< X <3).

Interpret the above results geometrically.
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Solution:

y=0 = x:-E:—E:B
a a
c
a=-—.
3
1.
c
=f(x)=-=x+c
y=1f(x) 3
+o0 3
[f()dx =] f(x)dx =1
—co 0
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([~ Exec]ax { gbcx}
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2.
2
__3 2
f(x)=-=[k+=
(X) 3 3
2
f(x)——§D<+—, xO[o, 3
3.

F(x) = if(t)dt - j( St " 3jdt _{ g[}zi+§t}
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