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Random Variable 

& 

Special Probability Distribution 



Illustration



Definition

R.V say X is a function defined over a sample

space S, that associates a real number, X(e)=x,

with each possible outcome e in S
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4321

4321

over  4,over  3,over  2,over   1

  valuehas  other word j)(i, pairs the

contain S of B,B,B,B events  theofeach 

4max(4,3) 3,max(3,2) 2,max(2,2) 1,max(1,1)

BxBxBxBx

X





A random variable is a function or rule that assigns a 

number to each outcome of an experiment. Basically it is 

just a symbol that represents the outcome of an experiment



example…

• X = number of heads when the experiment is flipping 

a coin 20 times.

• C = the daily change in a stock price. 

• R = the number of miles per gallon you get on your 

auto during a family vacation.

• Y = the amount of medication in a blood pressure pill.

• V = the speed of an auto registered on a radar 

detector used on I-20

 An experiments involving a sequence of 5 tosses of

a coin, the number of Heads in the sequence is a

random variable

What of X value, if X={sum of H}



7.5

Two Types of Random Variables… 

• Discrete Random Variable – usually count data [Number of]

one that takes on a countable number of values – this means you 
can list all possible outcomes without missing any, although it might 
take you an infinite amount of time.

• X = values on the roll of two dice: X has to be either 2, 3, 4, …12.

• Y = number of accidents on the UNS campus during a week: Y 
has to be 0, 1, 2, 3, 4, 5, 6, 7, 8, ……………

• Continuous Random Variable – usually measurement data 
[time, weight, distance, etc]  * one that takes on an uncountable 
number of values – this means you can never list all possible 
outcomes even if you had an infinite amount of time.

• X =  time it takes you to drive home from class: X > 0, might be 
30.1 minutes measured to the nearest tenth but in reality the 
actual time is 30.10000001…………………. minutes?)

• Exercise:

try to list all possible numbers between 0 and 1.



7.6

Probability Distributions…

• A probability distribution (density function) is a 

table, formula, or graph that describes the values of a 

random variable and the probability associated with 

these values.

– Discrete Probability Distribution, notation P(X=x)

example,  X = outcome of rolling one die

– Continuous Probability 

Distribution

X 1 2 3 4 5 6

P(X) 1/6 1/6 1/6 1/6 1/6 1/6



Def. Bain : 1997

If the set of all possible values of a random variable, X, is a countable set,

x1, x2, x3,… then X is called a discrete random variable. The function :

f(x)=P[X=x], x=x1, x2,…

That assigns the probability to each possible value x will be called the discrete

Probability density function (discrete pdf)

theorem



Example 1

1. The experiment consist of two independent 

tosses of a fair coin, let X be the number of 

heads obtained, then the pdf/pmf of X is :

2. If 

then find c !
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Cummulative Density Function

Definition



Theorem

A function F(x) is a CDF for some R.V X if 

and only if it satisfies the following 

properties :
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Definition

A RV X is called a continuous RV if there is a function 

f(x) called the probability density function (pdf) of X such 

that the CDF can be represented as

Properties :
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Continuous Probability Distribution

Ex. In a similar experiment shot-putter were asked to aim

at a line 10 m away. They threw the shot 200 times and

throws were measured within 2m either side of the line.

The result were as shown below.

Unless u know the total sample size, u cannt put

a scale on the y-axis



We ‘ll find the function of x

Since it crosses the x-axis at 2, these are roots 

of the equation. The function therefore of the 

form                      with A=constant

a. Find A 

b. Find f(x)
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solution

a.

b. 



Example 1 Th. 2.2.2 Bain : 59























2,1

20,7.0

02,2.0

2,0

)(

x

x

x

x

xF



EXERCISE



Exercise


