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  𝐹ˊ(𝑋) =  (𝑥ଶ)ˊ = 2𝑥 = 𝑓(𝑥)  

         ∴ 𝑓(𝑥) =  
డி(௑)

డ௑
 

Ex) Suppose that  X is a continuous  r.v. whose probability density function 

(p.d.f.) is given by :  

        𝑓(𝑋) =  ቄ𝑐(4𝑥 − 2𝑥ଶ)        0 < 𝑋 < 2 
0                       𝑜. 𝑤.

 

Find :  

1- What is the value of the constant c ? 

2- Find the probability that  𝑋 > 1 ? 

3- Find the probability that  𝑋 > 0 ? 

4- The distribution function   𝐹(𝑋) ?  

Sol) 

1- ∫ 𝑓(𝑥)𝑑𝑥 = 1 →  ∫ 𝑐(4𝑥 − 2𝑥ଶ) 𝑑𝑥 = 1 
ଶ

଴

ஶ

ିஶ
 

     → 𝑐[ ∫ 4𝑥 𝑑𝑥 −  ∫ 2𝑥ଶ 𝑑𝑥 ] = 1 
ଶ

଴

ଶ

଴
 

     → 𝑐 ቂ 
ସ ௫మ

ଶ
|଴

ଶ −   
ଶ ௫య

ଷ
|଴

ଶቃ = 1  

     → 𝑐 ቂ (8 − 0) − (
ଵ଺

ଷ
− 0)ቃ = 1 → 𝑐 ቂ 

଼

ଷ
 ቃ =   1 →∴ 𝑐 =

ଷ

଼
 

    ∴ 𝑝. 𝑑. 𝑓.   

                     𝑓(𝑋) =  ቊቀ
ଵଶ௫

଼
−

଺௫మ

଼
ቁ         0 < 𝑋 < 2 

0                       𝑜. 𝑤.
 

    - : من انها دالة كثافة احتمالية  التأكد ويجب 

 → ∫
ଵଶ௫

଼
−

଺௫మ

଼
 𝑑𝑥 →

ଵଶ

଼
 ∫ 𝑥 𝑑𝑥 −

଺

଼
 ∫ 𝑥ଶ 𝑑𝑥 

ଶ

଴

ଶ

଴

ଶ

଴
 

 →
ଵଶ

଼
ቀ 

 ௫మ

ଶ
|଴

ଶ −
଺

଼
 
 ௫య

ଷ
|଴

ଶ ቁ  ⟹
ଵଶ

଼
ቀ

ସ

ଶ
ቁ −

଺

଼
 ቀ

଼

ଷ
ቁ   ⟹ 3 − 2 = تحقق الشرط        1  

2- 𝑃(𝑋 > 1) =  ∫ 𝑓(𝑥)𝑑𝑥 =
ଶ

ଵ
∫

ଵଶ

଼
𝑥 𝑑𝑥 − ∫

଺

଼
𝑥ଶ𝑑𝑥 =

ଶ

ଵ

ଶ

ଵ
 

    →
ଵଶ

଼
ቀ 

 ௫మ

ଶ
|ଵ

ଶ −
଺

଼
 
 ௫య

ଷ
|ଵ

ଶ ቁ =  
ଵଶ

଼
ቀ

ସ

ଶ
−

ଵ

ଶ
ቁ −

଺

଼
 ቀ

଼

ଷ
−

ଵ

ଷ
ቁ =

ଵଶ

଼
ቀ

ଷ

ଶ
ቁ −

଺

଼
ቀ

଻

ଷ
ቁ =

ଽ

ସ
−

଻

ସ
=

ଵ

ଶ
     



6 
 

  Or        1 − 𝐹(1) =
ଵ

ଶ
 

3- 𝑃(𝑋 > 0) =  ∫ 𝑓(𝑥)𝑑𝑥 =
ଶ

଴

ଵଶ

଼
∫ 𝑥 𝑑𝑥 −

଺

଼
∫ 𝑥ଶ𝑑𝑥 = 1 

ଶ

଴

ଶ

଴
 

4- 𝑃(−1 < 𝑥 < 1) =  𝑃(−1 < 𝑥 < 0) + 𝑃(0 < 𝑥 < 1) 

                                    = 0 +  ∫ 𝑓(𝑥)𝑑𝑥 =
ଵ

ଶ
 

ଵ

଴
 

Or          𝐹(1) − 𝐹(0) =
ଵ

ଶ
 

5- Distribution Function  or 𝐹(𝑋) .  

          𝐹(𝑋) = 𝑃(𝑋 ≤ 𝑥) =  ∫ 𝑓(𝑡)𝑑𝑡 =
௫

଴

ଵଶ

଼
∫ 𝑡 𝑑𝑡 −

଺

଼
 ∫ 𝑡ଶ 𝑑𝑡 

௫

଴

௫

଴
  

   ∴ 𝐹(𝑋) =  
ଵଶ

଼
ቀ 

 ௧మ

ଶ
Ι଴

௫ −
଺

଼
 
 ௧య

ଷ
|଴

௫ ቁ =
ଵଶ

଼
 ቀ

௫మ

ଶ
ቁ −

଺

଼
 ቀ

௫య

ଷ
ቁ =  

଺ ௫మ

଼
−

ଶ ௫య

଼
   

  ∴ 𝐹(𝑋) =  ቐ

0                               𝑋 < 0      
଺ ௫మ

଼
−

ଶ ௫య

଼
               0 ≤ 𝑋 ≤ 2               

1                               𝑋 ≥ 2     

 

𝑿 0 1 2 

𝑭(𝑿) 0 ½  1 

 

Ex) let the random variable  X  have the probability density function . 

                     𝑓(𝑋) =  ቄ𝑐𝑥ଶ           − 1 < 𝑋 < 1 
0                        𝑜. 𝑤.       

 

1- Determine the value of the constant  c  and 𝐹(𝑋) 

2- Find 𝑃(0 < 𝑋 < 1)  ,   𝑃(0 < 𝑋 ≤ 3)  , 𝑃 ቀ𝑋 =
ଵ

ଶ
ቁ  , 𝑃 ቀ−1 < 𝑋 <

ଵ

ଶ
ቁ 

Sol)  

1-  ∫ 𝑓(𝑥) 𝑑𝑥 =  1  ⟹   𝑐 ∫ 𝑥ଶ 𝑑𝑥 = 1 ⟹ 𝑐(
 ௫య

ଷ
|ିଵ
ଵ = 1 ⟹ 𝑐 ቂ

ଵ

ଷ
+

ଵ

ଷ
ቃ = 1  

ଵ

ିଵ

ଵ

ିଵ
 

        ⟹ 𝑐 ቂ
ଶ

ଷ
ቃ = 1 ⟹ 𝑐 =

ଷ

ଶ
 

                     ∴ 𝑓(𝑋) =  ቊ
ଷ

ଶ
𝑥ଶ           − 1 < 𝑋 < 1 

0                        𝑜. 𝑤.       
 

And  



7 
 

    𝐹(𝑋) = 𝑃(𝑋 ≤ 𝑥) =  ∫ 𝑓(𝑡)𝑑𝑡 =  ∫
ଷ

ଶ
𝑡ଶ 𝑑𝑡 =

ଷ

ଶ
(

௫

ିଵ

௫

ିଵ

 ௧య

ଷ
|ିଵ

௫ =
ଷ

ଶ
ቀ

 ௫య

ଷ
+

ଵ

ଷ
ቁ =

                    
ଵ

ଶ
(𝑥ଷ + 1) 

  ∴ 𝐹(𝑋) =  ቐ

0                                   𝑋 < −1      
ଵ

ଶ
(𝑥ଷ + 1)           − 1 ≤ 𝑋 ≤ 1               

1                                     𝑋 ≥ 1         

 

2- i- 𝑃(0 < 𝑋 < 1) = ∫ 𝑓(𝑥)𝑑𝑥 =  
ଷ

ଶ
∫ 𝑥ଶ𝑑𝑥 =

ଷ

ଶ
 (

 ௫య

ଷ
|଴
ଵଵ

଴
=

ଵ

ଶ

ଵ

଴
  

     Or       𝐹(𝑏) − 𝐹(𝑎) = 𝐹(1) − 𝐹(0) = 1 −
ଵ

ଶ
=

ଵ

ଶ
 

ii- 𝑃(0 < 𝑋 ≤ 3) =  𝑃(0 < 𝑋 < 1) + 𝑃(1 < 𝑋 ≤ 3) =
ଵ

ଶ
+ 0 =

ଵ

ଶ
 

iii- 𝑃 ቀ𝑋 =
ଵ

ଶ
ቁ = 𝑧𝑒𝑟𝑜   𝑜𝑟   𝐹 ቀ

ଵ

ଶ
ቁ − 𝐹 ቀ

ଵ

ଶ
ቁ = 𝑧𝑒𝑟𝑜  

iv- 𝑃 ቀ−1 < 𝑋 <
ଵ

ଶ
ቁ= ∫ 𝑓(𝑥)𝑑𝑥 =  

ଷ

ଶ
∫ 𝑥ଶ𝑑𝑥 =

ଷ

ଶ
 (

 ௫య

ଷ
|ିଵ

భ

మ
భ

మ
ିଵ

=
ଷ

ଶ
(

 ቀ
భ

మ
ቁ

య

ଷ
−

 (ିଵ)య

ଷ
)

భ

మ
ିଵ

=  
ଽ

ଵ଺
 

     Or       𝐹(𝑏) − 𝐹(𝑎) = 𝐹 ቀ
ଵ

ଶ
ቁ − 𝐹(−1) =

ଽ

ଵ଺
 

 

Ex) Consider the distribution function  

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

  

Find : 𝑃 ቀ
ଵ

ସ
< 𝑋 <

ଷ

ସ
ቁ    ;    𝑃 ቀ−1 < 𝑋 <

ଵ

ଶ
ቁ  

Sol)  

        
డி(௑)

డ௑
= 𝑓(𝑥) = ൜

0    𝑓𝑜𝑟   𝑥 < 0   𝑎𝑛𝑑   𝑥 ≥ 1
1    𝑓𝑜𝑟      0 < 𝑥 < 1              

      

i-  𝑃 ቀ
ଵ

ସ
< 𝑋 <

ଷ

ସ
ቁ =  ∫ 1  𝑑𝑥 = 𝑥 |భ

ర

య

ర =
ଷ

ସ
−

ଵ

ସ
 =

ଶ

ସ
=

ଵ

ଶ
 

య

ర
భ

ర

 

Or    𝐹 ቀ
ଷ

ସ
ቁ −   𝐹 ቀ

ଵ

ସ
ቁ =  

ଵ

ଶ
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ii- 𝑃 ቀ−1 < 𝑋 <
ଵ

ଶ
ቁ =   𝑃(−1 < 𝑋 < 0) +   𝑃 ቀ0 < 𝑋 <

ଵ

ଶ
ቁ  

                                    =   0 +   ∫ 1  𝑑𝑥 = 𝑥  |଴

భ

మ =
ଵ

ଶ
− 0 =

ଵ

ଶ

భ

మ
଴

 

Or    𝐹 ቀ
ଵ

ଶ
ቁ −   𝐹(0) =  

ଵ

ଶ
   

 




