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Ex)  let the ( P. m. f. ) of  the r.v.  X  is given by : 

                𝑷(𝒙) = ቊ
𝟏

𝟑
   ;     𝒙 = 𝟎, 𝟏, 𝟐 

𝟎   ;      𝑜𝑡ℎ𝑒𝑟 𝑤𝑖𝑠𝑒
  

1- Find (c.p.f.) or (c.d.f.) or (D.F.) or 𝐹(𝑋) and draw it : 

2- Find 𝑃(𝑋 > 0) ;   𝑃(𝑋 ≤ 1); 𝑃(𝑋 ≤ 0) ; 𝑃(|𝑋| < 1);  𝑃(|𝑋| + 1 < 2); 𝑃(𝑋 > 1) 

Sol) 1- 𝐹(𝑋) = 𝑃(𝑋 ≤ 𝑥) 

𝐹(0) = 𝑃(𝑋 < 0) 

𝐹(0) = 𝑃(𝑋 ≤ 0) =  𝑃(𝑋 = 0) =
1

3
 

              𝐹(1) = 𝑃(𝑋 ≤ 1) =  𝑃(𝑋 = 0) +  𝑃(𝑋 = 1) =
ଵ

ଷ
+ 

ଵ

ଷ
=  

ଶ

ଷ
 

                𝐹(2) = 𝑃(𝑋 ≤ 2) =  𝑃(𝑋 = 0) +  𝑃(𝑋 = 1) + 𝑃(𝑋 = 2) =
ଵ

ଷ
+  

ଵ

ଷ
+

ଵ

ଷ
=  1 

                 ∴ 𝐹(𝑋) =  

⎩
⎪
⎨

⎪
⎧

0                  𝑋 < 0
ଵ

ଷ
         0 ≤ 𝑋 < 1

ଶ

ଷ
         1 ≤ 𝑋 < 2

1         2 ≤ 𝑋         

 

  2-  i- 𝑃(𝑋 > 0) =  𝑃(𝑋 = 1) + 𝑃(𝑋 = 2) =
ଵ

ଷ
+  

ଵ

ଷ
=

ଶ

ଷ
 

       ii-  𝑃(𝑋 ≤ 1) =  𝑃(𝑋 = 1) + 𝑃(𝑋 = 0) =
ଵ

ଷ
+  

ଵ

ଷ
=

ଶ

ଷ
 

      iii-  𝑃(𝑋 ≤ 0) =  𝑃(𝑋 = 0) =
ଵ

ଷ
 

      iv- 𝑃(|𝑋| < 1) = 𝑃(−1 < 𝑋 < 1) =  𝑃(0 ≤ 𝑋 < 1) =  𝑃(𝑋 = 0) =
ଵ

ଷ
 

                                       or  𝑃(−1 < 𝑋 < 0) +  𝑃(0 ≤ 𝑋 < 1)  =  𝑃(𝑋 = 0) =
ଵ

ଷ
 

      v- 𝑃(|𝑋| + 1 < 2) =  𝑃(|𝑋| < 1) = 𝑃(−1 < 𝑋 < 1) =  
ଵ

ଷ
 

      vi-  𝑃(𝑋 > 1) =  𝑃(𝑋 = 2) =
ଵ

ଷ
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3- Probability Density Function (p.d.f.)   دالة الكثافة الاحتمالية 

Definition :  

      The probability density function of continuous r.v.  X  is a function (f ) which 

the probability that the area under the curve of this function corresponding to 

any interval is equal to the probability that  X  will have a value in this interval . 

Then  𝑓(𝑋) is called the probability density function (p.d.f.) .  

    Properties :     

1- 𝑓(𝑋)  ≥ 0          ;       0 ≤ 𝑓(𝑋) ≤ 1 

2- ∫ 𝑓(𝑋)
ஶ

ିஶ
𝑑𝑥 = 1  

3- For any interval [a,b]  

     𝑃(𝑎 ≤ 𝑥 ≤ 𝑏) =  ∫ 𝑓(𝑥)𝑑𝑥 = 𝐹(𝑏) − 𝐹(𝑎)
௕

௔
 

     𝐹(𝑋) = ∫ 𝑓(𝑡)𝑑𝑡    𝑜𝑟      𝐹(𝑌) =  ∫ 𝑓(𝑡)𝑑𝑡 
௬

ିஶ

௫

ିஶ
 

     𝑃(𝑋 ≤ 𝑦) = 𝑃(𝑋 < 𝑦) =  ∫ 𝑓(𝑥)𝑑𝑥 
௬

ିஶ
 

 

Notes :  

1- 𝑃(𝑎 ≤ 𝑥 ≤ 𝑏) = 𝑃(𝑎 < 𝑥 ≤ 𝑏) = 𝑃(𝑎 ≤ 𝑥 < 𝑏) =   𝑃(𝑎 < 𝑥 < 𝑏) = ∫ 𝑓(𝑥)𝑑𝑥
௕

௔
   

2- 𝑃(𝑋 = 𝑎) = 𝑧𝑒𝑟𝑜    واحدةمساحة للمنحنى عند نقطة   د لأنه لا يوج                                

3-   𝑃(𝑋 ≤ 𝑎) = 𝑃(𝑋 < 𝑎) =   ∫ 𝑓(𝑥)𝑑𝑥
௔

ିஶ
 

4-   𝑃(𝑋 > 𝑎) = 𝑃(𝑋 ≥ 𝑎) =   ∫ 𝑓(𝑥)𝑑𝑥
ஶ

௔
 

5- 𝑃(𝑋 > 𝑎) = 1 − 𝑃(𝑋 ≤ 𝑎) 

     𝑃(𝑋 < 𝑎) = 1 − 𝑃(𝑋 ≥ 𝑎) 

     𝑃(𝑋 ≤ 𝑎) = 1 − 𝑃(𝑋 > 𝑎) 

  الملاحظة الخامسة تستخدم في حالة المتغير المستمر و/ او المتقطع 
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 Ex) Let the r. v.  X  have the (p.d.f )  

        𝑓(𝑥) = ቄ
2𝑥   ;     0 < 𝑥 < 1 
0    ;          𝑜. 𝑤.      

  

Find :   𝑃 ቀ
ଵ

ଶ
< 𝑥 <

ଷ

ସ
ቁ    &  𝑃 ቀ−

ଵ

ଶ
< 𝑥 <

ଵ

ଶ
ቁ   

Sol)  

1- 𝑃 ቀ
ଵ

ଶ
< 𝑥 <

ଷ

ସ
ቁ =  ∫ 𝑓(𝑥)𝑑𝑥 = ∫ 2𝑥 = 

య

ర
భ

మ

2
௫మ

ଶ
|భ

మ

య

ర =  ቀ
ଷ

ସ
ቁ

ଶ
− ቀ

ଵ

ଶ
ቁ

ଶ
=

ଽ

ଵଷ
−

ଵ

ସ
=

ହ

ଵ଺
 

య

ర
భ

మ

 

Or  𝑃(𝑎 < 𝑥 < 𝑏) = 𝐹(𝑏) − 𝐹(𝑎)  

2-  𝑃 ቀ−
ଵ

ଶ
< 𝑥 <

ଵ

ଶ
ቁ =  𝑃 ቀ−

ଵ

ଶ
< 𝑥 < 0ቁ + 𝑃 ቀ0 < 𝑥 <

ଵ

ଶ
ቁ  

0  تم التجزئة لكون الفترة من < 𝑥 < −    وان     1
ଵ

ଶ
    تقع خارج هذه الفترة لذلك نلجئ الى التجزئة    

  ∫ 𝑓(𝑥)𝑑𝑥 + ∫ 𝑓(𝑥)𝑑𝑥 
భ

మ
଴

 
଴

ି
భ

మ

→  ∫ 2𝑥 𝑑𝑥 +  ∫  2𝑥 𝑑𝑥 
భ

మ
଴

 
଴

ି
భ

మ

 

   0 +  2
௫మ

ଶ
|
଴

భ

మ
 
 =     ቀ

ଵ

ଶ
ቁ

ଶ
− 0 =

ଵ

ସ
 

3-  (p.d.f)      هل ان الدالة هي  

  →  ∫ 𝑓(𝑥)𝑑𝑥 =  ∫ 2𝑥 𝑑𝑥 = 
ଵ

଴
2

௫మ

ଶ
|଴
ଵ = 1 − 0 = 1 

ଵ

଴
 تحقق الشرط     

4-  𝑃(𝑋 ≤ 0.3) = 𝑃(𝑋 < 0.3) =  ∫ 2𝑥 𝑑𝑥 = 2
௫మ

ଶ
|଴

଴.ଷ =  (0.3)ଶ  = 0.09 
଴.ଷ

଴
 

    →  𝑃(𝑋 > 0.3) =  ∫ 2𝑥 𝑑𝑥 = 2
𝑥2

2
|0.3

1
=  1 − (0.3)2  = 1 −  0.09 = 0.91 

1
0.3  

                       Or   1 −  𝑃(𝑋 ≤ 0.3)  

 

 

4- Distribution Function  

   Definition :  

     The distribution function of continuous random variable is denoted by 𝐹(𝑋) 

and is defined by :  

  𝐹(𝑋) = 𝑃(𝑋 ≤ 𝑥) =  ∫ 𝑓(𝑡)𝑑𝑡 
௫

ିஶ
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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)        

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

Ex)    من المثال السابق 

5- 𝐹(𝑋) = 𝑃(𝑋 ≤ 𝑥) =  ∫ 𝑓(𝑡)𝑑𝑡 =  ∫ 2𝑡 𝑑𝑡 = 2
௧మ

ଶ
|଴

௫௫

଴

௫

ିஶ
 

     ∴ 𝐹(𝑋) = 𝑥ଶ 

    ∴ 𝑃 ቀ
ଵ

ଶ
< 𝑥 <

ଷ

ସ
ቁ = 𝐹 ቀ

ଷ

ସ
ቁ − 𝐹 ቀ

ଵ

ଶ
ቁ =

ଽ

ଵ଺
−

ଵ

ସ
=

ହ

ଵ଺
  

 

Ex) (H.W.)     من المثال السابق جد ما يلي  

1- 𝑃 ቀ𝑋 <
ଵ

ଶ
ቁ =   ∫ 2𝑥 𝑑𝑥 

భ

మ
଴

 

2- 𝑃(𝑋 > 0.3) =   ∫ 2𝑥 𝑑𝑥 
ଵ

଴.ଷ
 

3- 𝑃(|𝑋| < 1) = 𝑃(−1 < 𝑋 < 1) =   ∫ 2𝑥 𝑑𝑥 + ∫ 2𝑥 𝑑𝑥 
ଵ

଴
  

଴

ିଵ
 

4- 𝑃(0.2 < 𝑋 < 0.3) =  ∫ 2𝑥 𝑑𝑥   𝑜𝑟   𝐹(0.3) − 𝐹(0.2)
଴.ଷ

଴.ଶ
  

5- 𝑃(−1 < 𝑋 < 0.3) 

6- 𝑃(0.4 < 𝑋 < 3) 

7- 𝑃(𝑋 = 0.5) 

                 ∴ 𝐹(𝑋) =  ൝
0               𝑋 ≤ 0
𝑥ଶ    0 < 𝑋 < 1
1               𝑋 ≥ 1

 

  

دالة الكثافة الاحتمالية فيتم   إيجاد (دالة التوزيع) والمطلوب  𝐹(𝑋)ملاحظة : في حالة وجود في السؤال فقط    
  (.p.d.f)اشتقاق الدالة للحصول على  




