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Chapter one  

“Random Variables” 

1– Th concept of Random variables                                          مفهوم المتغيرات العشوائية       

       Definitions:  

              Given a random experiment with sample space 𝑺 ,  A random variable (r.v.) 
𝑋 is a function which assigns to each element  𝒘 ∈ 𝑺  a real number 𝑿(𝒘) in the 
set 𝑬  .  

Ex)    a _ Suppose that an experiment consists of tossing two fair coins :  

 SoL)    𝑆 = {𝐻𝐻, 𝐻𝑇, 𝑇𝐻, 𝑇𝑇} ____ random experiment  

𝑋 :    تمثل عدد مرات ظهور   (H)     

                     X= 0 , 1 , 2                 

𝑌 :  عدد مرات ظهور    تمثل   (T) 

Y= 0 , 1 , 2                              

𝑷(𝑿 = 𝒙)   

𝑷(𝑿 = 𝟎) =
𝟏

𝟒
   

𝑷(𝑿 = 𝟏) =
𝟐

𝟒
    

𝑷(𝑿 = 𝟐) =
𝟏

𝟒
   

 

b _  Suppose that an experiment consists of tossing three fair coins :-  

 

Random variables  

෍ 𝑷(𝑿 = 𝒙𝒊) = 𝟏 

 X   Values  

𝑯𝑯 → 𝟐 

𝑯𝑻 → 𝟏 

𝑻𝑯 → 𝟏 

𝑻𝑻 → 𝟎 
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c _  Suppose that an experiment consists of tossing a pair of unbiased dice , X be 

a random  variable indicating the sum of the two faces  :-  

 

 

 

 

 

  - :) وفق دوال وعلى النحو الاتي  .r.vويمكن تمثيل (

 

 

 

 

And    ∑ 𝑷(𝑿 = 𝒙𝒊) = 𝟏 
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  ويمكن تمثيل دالة خطية عند رمي زار مرة واحدة  

𝑺 = { 𝟏, 𝟐, 𝟑, 𝟒, 𝟓, 𝟔} 

 

 

Random Variable (r.v.) 
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2– Distribution Function (D.F.)                                               دالة التوزيع     

       Definitions:  

    If   X   is a random variable (r.v.) defined on the sample space  𝑆 , the cumulative 
distribution function  (c. d. f.) or cumulative probability function (c. p. f.) of a 
discrete random variable , denoted by 𝐹(𝑥) & is defined by :-  

                   𝐹(𝑥) = 𝑃(𝑋 ≤ 𝑥)   for any real number  

                             =  ∑ 𝑃(𝑥௜)  

Properties :  

      The distribution function 𝐹(𝑥) has following properties :-  

1_ 𝐹(∞) =  lim
௫→ஶ

𝐹(𝑥) = 1  

2_ 𝐹(−∞) =  lim
௫→ିஶ

𝐹(𝑥) = 0 

3_ 𝐹(𝑥ଵ) ≤ 𝐹(𝑥ଶ)     ;       𝑖𝑓  𝑥ଵ ≤  𝑥ଶ      

 

 

4_ 𝑷(𝒂 < 𝒙 ≤ 𝒃) =  𝐹(𝑏) −  𝐹(𝑎)      𝑓𝑜𝑟 𝑎𝑙𝑙    𝑎 < 𝑏 

              𝑷(𝒙 > 𝒃) = 1 −  𝐹(𝑏)       

 

 

 

 

Ex)    

                𝑷(𝒙) = ቊ
𝒙

𝟔
   ,    𝒙 = 𝟏, 𝟐, 𝟑 

𝟎   ,     𝑜𝑡ℎ𝑒𝑟 𝑤𝑖𝑠𝑒
   

Find : 

         1_ Probability mass function  

         2_ cumulative probability function  

 

0 ≤ 𝐹(𝑥) ≤ 𝟏 




