
2 
 

𝑃(1 < 𝑦 ≤ 2) =  𝐹(2) −  𝐹(1)  = 1 −
10

15
=

5

15
   

         𝑃(𝑦 = 2) 

 

Ex) Three balls are chosen at random out of (5) numbered ball from 2 to 6 , Let  

X  be the sum of the three balls . Construct P.m.f. of  X  and  F(x) .  

Sol)  

       2   ,   3  ,  4  ,  5  ,  6      ∴   𝑛 = 5    ,    𝑟 =   3    

𝐶௥
௡ =  

𝑛!

𝑟! (𝑛 − 𝑟)!
=  

5!

3! 2!
 =  10   𝑤𝑎𝑦  

   𝑆 = {234 , 235 , 236 , 245 , 246 , 256 , 345 , 346 , 356 , 456 } 

Sum =   9      10     11      11     12     13     12      13     14      15  

  𝒙 9 10 11 12 13 14 15 

𝑷(𝑿 = 𝒙) 1/10 1/10 2/10 2/10 2/10 1/10 1/10 

 

෍ 𝑃(𝑥௜)

ଵହ

௜ୀଽ

=
1

10
+

1

10
+

2

10
+

2

10
+

2

10
+

1

10
+

1

10
=

10

10
= 1  

𝐹(𝑥) = 𝑃(𝑋 ≤ 𝑥) 
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Ex) Let  X  be a random variable (r.v.) with the following distribution . Find the 

cumulative distribution function(C.D.F.) of X and draw the diagram .  

 𝑃(𝑋) =  

⎩
⎪⎪
⎨

⎪⎪
⎧

ଵ

ସ
                   𝑥 = −2

ଵ

଼
                   𝑥 = 1    

ଵ

ଶ
                   𝑥 = 2    

ଵ

଼
                  𝑥 = 4     

0            𝑜𝑡ℎ𝑒𝑟 𝑤𝑖𝑠𝑒 

 

Sol)  

        𝐹(𝑥) = 𝑃(𝑋 ≤ 𝑥) 

∴ 𝐹(𝑥 = −3) = 𝑃(𝑋 ≤ −3) =  𝑃(𝑋 = −3) = 0    

𝐹(𝑥 = −2) = 𝑃(𝑋 ≤ −2) =  𝑃(𝑋 = −2) =
1

4
 

𝐹(𝑥 = 1) = 𝑃(𝑋 ≤ 1) =  𝑃(𝑋 = −2) +  𝑃(𝑋 = 1) =
1

4
+

1

8
=

3

8
 

𝐹(𝑥 = 2) = 𝑃(𝑋 ≤ 2) =  𝑃(𝑋 = −2) +  𝑃(𝑋 = 1) +  𝑃(𝑋 = 2) =
3

8
+

1

2
=

7

8
 

𝐹(𝑥 = 4) = 𝑃(𝑋 ≤ 4) =  𝑃(𝑋 = −2) +  𝑃(𝑋 = 1) +  𝑃(𝑋 = 2) +  𝑃(𝑋 = 4) =
7

8
+

1

8
=

8

8
= 1 

𝐹(𝑥 = 5) = 𝑃(𝑋 ≤ 5) =  𝐹(𝑥 = 4) +  𝑃(𝑋 = 5) = 1 + 0 = 1 

 

 

Ex) A bowl contains three red chips and five blue chips . two chips are drawn 

at random from the bowl . Let  X  denote the number of red chips in sample . 

Find :-  

            1_ The (p.m.f.) of  X  and draw corresponding graph .  

            2_ The (c.p.f.) or (c.d.f.)of  X  and draw it  
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Sol)  

       1- the number of red chips in the sample of size  

          𝑋 = 0 , 1 , 2 

 S = 𝐶ଶ
଼ =   

଼!

ଶ!  ଺!
 =  28   𝑤𝑎𝑦𝑠  

 𝑃(𝑋 = 0) =  
஼బ

య  ஼మ
ఱ

஼మ
ఴ =

ଵ଴

ଶ଼
     ,   𝑃(𝑋 = 1) =  

஼భ
య  ஼భ

ఱ

஼మ
ఴ =

ଵହ

ଶ଼
 

𝑃(𝑋 = 2) =  
𝐶ଶ

ଷ  𝐶଴
ହ

𝐶ଶ
଼ =

3

28
 

  𝒙 0 1 2 

𝑷(𝑿 = 𝒙) 10/28 15/28 3/28 

 

   

   2- The (c.p.f.) or (c.d.f.)of  X   

        𝐹(𝑥) = 𝑃(𝑋 ≤ 𝑥) 

∴ 𝐹(0) = 𝑃(𝑋 ≤ 0) =  𝑃(𝑋 = 0) =
10

28
  

𝐹(1) = 𝑃(𝑋 ≤ 1) =  𝑃(𝑋 = 0) +  𝑃(𝑋 = 1)  =
10

28
+

15

28
=

25

28
  

𝐹(2) = 𝑃(𝑋 ≤ 2) =  𝑃(𝑋 = 0) +  𝑃(𝑋 = 1) +  𝑃(𝑋 = 2)  =
25

28
+

3

28
=

28

28
= 1  

 

 

 

𝑷(𝒙) 

0.5

0.3

0.1

0 1 2 
X 
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Ex)   A r.v.  X  has the following p.m.f.  

  𝒙 -2 -1 0 1 2 3 

𝑷(𝑿 = 𝒙) K 2K 3K 5K 7K 2K 

Find :  

           1- The value of  K .  

           2-   𝑃(𝑋 < 1)   ,     𝑃(𝑋 ≥ 0) ,      𝑃(−1 ≤ 𝑋 < 2)       

Sol) 

           1-   ∑ 𝑃(𝑥௜)ଷ
௜ୀିଶ = 1  

→ 𝐾 + 2𝐾 + 3𝐾 + 5𝐾 + 7𝐾 + 2𝐾 = 1  

→ 20 𝐾 = 1    →   𝐾 =
1

20
 

2-    a-  𝑃(𝑋 < 1) =  𝑃(𝑋 = 0) + 𝑃(𝑋 = −1) + 𝑃(𝑋 = −2)   

                            =
ଷ

ଶ଴
   +   

ଶ

ଶ଴
   +  

ଵ

ଶ଴
  =    

଺

ଶ଴
    

        b-  𝑃(𝑋 ≥ 0) =  𝑃(𝑋 = 0) + 𝑃(𝑋 = 1) + 𝑃(𝑋 = 2) + 𝑃(𝑋 = 3)   

                            =
ଷ

ଶ଴
   +   

ହ

ଶ଴
   +  

଻

ଶ଴
 +  

ଶ

ଶ଴
 =    

ଵ଻

ଶ଴
    

       c-  𝑃(−1 ≤ 𝑋 < 2) =  𝑃(𝑋 = −1) + 𝑃(𝑋 = 0) + 𝑃(𝑋 = 1)   

                                     =
ଶ

ଶ଴
   +   

ଷ

ଶ଴
   + 

ହ

ଶ଴
  =    

ଵ଴

ଶ଴
    

 

Note :- 

{𝑃(𝑋 ≤ 𝑎) = 1 −  𝑃(𝑋 > 𝑎)   ;    𝑃(𝑋 > 𝑎) =  𝑃(𝑋 ≤ 𝑎) = 1 } 

{𝑃(𝑋 ≥ 0) = 1 −  𝑃(𝑋 < 0)                                                             } 

 

 

 

 

 




