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𝒉

𝒏

𝒏(𝑩)

𝒏

𝟐

𝟒

𝑪𝟏
𝟐

𝑪𝟏
𝟒

𝑪 = {𝒆𝒙𝒂𝒄𝒕𝒍𝒚 𝒕𝒘𝒐 𝒉𝒆𝒂𝒅 𝒂𝒑𝒑𝒆𝒂𝒓} = {𝑯𝑯} = 𝟏  

𝒉

𝒏

𝒏(𝑪)

𝒏

𝟏

𝟒

𝑪𝟏
𝟏

𝑪𝟏
𝟒

(𝑨 ∩ 𝑩) = {𝑯𝑻, 𝑻𝑯} = 𝟐 

𝑨 ∩ 𝑩
𝒉

𝒏

𝒏(𝑨∩𝑩)

𝒏

𝟐

𝟒

𝑪𝟏
𝟐

𝑪𝟏
𝟒

Two dice are thrown once, let  𝑨  &  𝑩  be two events defined by: 

    𝑨 = { 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒅𝒊𝒄𝒆 𝒔𝒉𝒐𝒘𝒔 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝟏} 

    𝑩 = { 𝒕𝒉𝒆 𝒔𝒖𝒎 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒘𝒐 𝒏𝒖𝒎𝒃𝒆𝒓𝒔 𝒂𝒑𝒑𝒆𝒂𝒓𝒊𝒏𝒈 𝒊𝒔 𝒍𝒆𝒔𝒔 𝒕𝒉𝒂𝒏 𝟔} 

Find   𝑨 ∪ 𝑩 𝑨 ∪ 𝑩𝒄

𝑨 = { (1,1); (1,2); (1,3); (1,4); (1,5); (1,6)} 

𝑩 = { (1,1); (1,2); (2,1); (1,3); (3,1); (1,4); (4,1); (2,2); (2,3); (3,2)} 

    
𝒉

𝒏

𝒏(𝑨)

𝒏

𝟔

𝟑𝟔

𝑪𝟏
𝟔

𝑪𝟏
𝟑𝟔

𝒉

𝒏

𝒏(𝑩)

𝒏

𝟏𝟎

𝟑𝟔

𝑪𝟏
𝟏𝟎

𝑪𝟏
𝟑𝟔

 𝑷(𝑨 ∪ 𝑩)  = 𝑷(𝑨) + 𝑷(𝑩) − 𝑷(𝑨 ∩ 𝑩) 

𝑨 ∩ 𝑩 =  1,1 ; 1,2 ; 1,3 ; 1,4  

  ∴ 𝑃(𝐴 ∩ 𝐵) =  
௛

௡
=  

௡(஺∩஻)

௡
=  

ସ

ଷ଺
     

  ∴ 𝑷(𝑨 ∪ 𝑩)  =
𝟔

𝟑𝟔
+

𝟏𝟎

𝟑𝟔
−

𝟒

𝟑𝟔
=  

𝟏𝟐

𝟑𝟔
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   𝑨𝒄 = {(𝟐, 𝟏); (𝟐, 𝟐); (𝟐, 𝟑); … ; (𝟔, 𝟒); (𝟔, 𝟓); (𝟔, 𝟔)} 

 ∴ 𝑷(𝑨𝒄) =  
𝒉

𝒏
=  

𝒏(𝑨𝒄)

𝒏
=  

𝟑𝟎

𝟑𝟔
    𝒐𝒓   𝑷(𝑨𝒄) = 𝟏 −  𝑷(𝑨) = 𝟏 −  

𝟔

𝟑𝟔
=

𝟑𝟎

𝟑𝟔
 

𝑷 𝑩𝒄 = 𝟏 −  𝑷 𝑩 = 𝟏 −  
𝟏𝟎

𝟑𝟔
=

𝟐𝟔

𝟑𝟔
 

𝑨 ∪ 𝑩𝒄 𝑷 𝑨 𝑷 𝑩𝒄 𝑨 ∩ 𝑩𝒄

And we have  

                 𝑨 ∩ 𝑩𝒄 𝑨/𝑩

    ∴ 𝑷(𝑨 ∩ 𝑩𝒄) = 𝑷(𝑨/𝑩) = 𝑷(𝑨) − 𝑷(𝑨 ∩ 𝑩) 

                                                   =
𝟔

𝟑𝟔
−  

𝟒

𝟑𝟔
=

𝟐

𝟑𝟔
 

𝑨 ∪ 𝑩𝒄 𝟔

𝟑𝟔
+  

𝟐𝟔

𝟑𝟔
−  

𝟐

𝟑𝟔
=  

𝟑𝟎

𝟑𝟔
 

 

   𝑨𝒄 ∪ 𝑩

  𝑨𝒄 ∪ 𝑩𝒄 𝑷 𝑨𝒄 𝑷 𝑩𝒄 −  𝑷 𝑨𝒄 ∩ 𝑩𝒄           ……H.W 

         Where (𝑨𝒄 ∩ 𝑩𝒄) =  (𝑨 ∩ 𝑩)𝒄 

 

A bag contains 8 white and 6 red balls; 4 balls are drawn at random from 

this bag ; Find the probability of the following events?  

  A= {There will be 2 red balls}. 

  B= {There will be at least 2 white balls}.  

Find     𝑷(𝑨 ∪ 𝑩)   

SoL/  

          𝑺 = 𝑪𝟒
𝟏𝟒 =  

𝟏𝟒!

𝟒!∗(𝟏𝟎)!
= 𝟏𝟎𝟎𝟏  

14 balls

8  W 6  R

4
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  𝑨 = 𝑪𝟐
𝟔𝑪𝟐

𝟖 =  
𝟔!

𝟐!∗𝟒!
×  

𝟖!

𝟐!∗𝟔!
= 𝟏𝟓 × 𝟐𝟖 = 𝟒𝟐𝟎  

  
𝒉

𝒏

𝒏(𝑨)

𝒏

𝟒𝟐𝟎

𝟏𝟎𝟎𝟏
 

  
𝑪𝟐

𝟖𝑪𝟐
𝟔ା 𝑪𝟑

𝟖𝑪𝟏
𝟔ା 𝑪𝟒

𝟖𝑪𝟎
𝟔

𝑪𝟒
𝟏𝟒

𝑷(𝑨 ∩ 𝑩) =  
𝑪𝟐

𝟖
𝑪𝟐

𝟔

𝑪𝟒
𝟏𝟒  = 𝟎. 𝟒𝟏𝟗𝟔 

     

∴  𝑷(𝑨 ∪ 𝑩)  = 𝑷(𝑨) + 𝑷(𝑩) − 𝑷(𝑨 ∩ 𝑩) 

                          = 𝟎. 𝟒𝟏𝟗𝟔 + 𝟎. 𝟖𝟐𝟓𝟐 − 𝟎. 𝟒𝟏𝟗𝟔 = 𝟎. 𝟖𝟐𝟓𝟐 

 

Example – A class contains 10 men and 20 women of which half the men and 

half the women have brown eyes, find the probability that a person chosen at 

random is a man or has brown eyes ? 

Solution/ 

 let     A =  person is a man 

 &       B =  person has brown eyes 

we seek    𝑷(𝑨 ∪ 𝑩) 

Then :                                                                                  

           
𝒉

𝒏

𝒏(𝑨)

𝒏

𝟏𝟎

𝟑𝟎
   

          
𝒉

𝒏

𝒏(𝑩)

𝒏

𝟏𝟓

𝟑𝟎
   

    
𝒏(𝑨∩𝑩)

𝒏

𝟓

𝟑𝟎
   

∴  𝑷(𝑨 ∪ 𝑩)  = 𝑷(𝑨) + 𝑷(𝑩) − 𝑷(𝑨 ∩ 𝑩) 

𝟏𝟎

𝟑𝟎

𝟏𝟓

𝟑𝟎

𝟓

𝟑𝟎

𝟐𝟎

𝟑𝟎

𝟐

𝟑

10

m 5 Brown 
eyes

20

w 10 Brown 
eyes
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H.W. 

From the above example find the probability that a person chosen at random 

is a woman or with non-brown eyes 

                              A = a person is a woman 

                              B = a person with non-brown eyes 

Hint /  we also seek about   𝑷(𝑨 ∪ 𝑩) 

 

Problems [ Axiomatic Approach of Probability] 

1- Let the sample space 𝑺 = { 𝒙: 𝟎 < 𝒙 < 𝟏} 𝒊𝒇 𝑨 = {𝒙: 𝟎 < 𝒙 < 𝟎. 𝟓} 𝒂𝒏𝒅   

𝑩 = {𝒙: 𝟎. 𝟓 ≤ 𝒙 < 𝟏}  , Find   𝑷(𝑩) 𝒊𝒇   𝑷(𝑨) = 𝟏/𝟒  

SoL/   𝑨  &  𝑩   are m.e. events  

          The   𝑷(𝑨 ∪ 𝑩)  = 𝑷(𝑨) + 𝑷(𝑩)              

                               𝟏      =
𝟏

𝟒
  + 𝑷(𝑩)              

                    ∴    𝑷(𝑩) = 𝟏 −
𝟏

𝟒
 =  

𝟑

𝟒
                 

H.W.   𝑷(𝑨𝒄)   , 𝑷(𝑩𝒄)  , 𝑷(𝑨 ∩ 𝑩𝒄)  &  𝑷(𝑨𝒄 ∪ 𝑩𝒄) 

 

2- Let the subset 𝑨 = {𝒙: 𝟎. 𝟐𝟓 < 𝒙 < 𝟎. 𝟓} & 𝑩 = {𝒙: 𝟎. 𝟓 ≤ 𝒙 < 𝟏} the sample 

space 𝑺 = { 𝒙: 𝟎 < 𝒙 < 𝟏}   be such that  𝑷(𝑨) =
𝟏

𝟖
  𝒂𝒏𝒅  𝑷(𝑩) =

𝟏

𝟐
     , Find   

𝑷(𝑨 ∩ 𝑩) , 𝑷(𝑨 ∪ 𝑩) , 𝑷(𝑨𝒄)  &  𝑷(𝑨𝒄 ∩ 𝑩𝒄)  H.W. 

   

                 

                                              

 

 

 

0 0.5 1 

A B 

0 0.5 1 

A B 

0.25 
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Example:  the Venn diagram be of 120  students, 45  are studying French, 

30  are studying Spanish, 25  are studying Italian, 14  are studying French and 

Spanish; 10 are studying Spanish and Italian; 8  are studying French and 

Italian;  and 6  are studying the three languages. If a student is chosen at 

random, find the probability that the student 

1-  is studying French or Spanish 

2-  is studying Spanish or Italian 

3-  is studying one of the three languages 

4-  is not studying anyone of the three languages 

SoL/  

          A={ the student Is studying French} 

          B={ the student is studying Spanish} 

          C={ the student is studying Italian} 

𝟏 − 𝑷(𝑨 𝒐𝒓 𝑩) =  𝑷(𝑨 ∪ 𝑩)  = 𝑷(𝑨) + 𝑷(𝑩) − 𝑷(𝑨 ∩ 𝑩) 

𝟒𝟓

𝟏𝟐𝟎

𝟑𝟎

𝟏𝟐𝟎

𝟏𝟒

𝟏𝟐𝟎

𝟔𝟏

𝟏𝟐𝟎

𝟐 − 𝑷(𝑩 𝒐𝒓 𝑪) =  𝑷(𝑩 ∪ 𝑪)  = 𝑷(𝑩) + 𝑷(𝑪) − 𝑷(𝑩 ∩ 𝒄) 

𝟑𝟎

𝟏𝟐𝟎

𝟐𝟓

𝟏𝟐𝟎

𝟏𝟎

𝟏𝟐𝟎

𝟒𝟓

𝟏𝟐𝟎

𝟑 − 𝑷(𝑨 𝒐𝒓 𝑩 𝒐𝒓 𝑪) =  𝑷(𝑨 ∪ 𝑩 ∪ 𝑪)  

= 𝑷(𝑨) + 𝑷(𝑩) + 𝑷(𝑪) − 𝑷(𝑨 ∩ 𝑩) − 𝑷(𝑨 ∩ 𝑪) − 𝑷(𝑩 ∩ 𝑪) + 𝑷(𝑨 ∩ 𝑩 ∩ 𝑪) 

𝟒𝟓

𝟏𝟐𝟎

𝟑𝟎

𝟏𝟐𝟎

𝟐𝟓

𝟏𝟐𝟎

𝟏𝟒

𝟏𝟐𝟎

𝟖

𝟏𝟐𝟎

𝟏𝟎

𝟏𝟐𝟎

𝟔

𝟏𝟐𝟎

𝟕𝟒

𝟏𝟐𝟎

𝟒 − 𝑷(𝑨 ∪ 𝑩 ∪ 𝑪)𝒄  =  𝟏 −   𝑷(𝑨 ∪ 𝑩 ∪ 𝑪)  

𝟕𝟒

𝟏𝟐𝟎

𝟒𝟔

𝟏𝟐𝟎

8 12 

4 
6 

2 

13 

46 
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Example : Let  two  cards be selected from an ordinary deck of  cards(52). ϐind 

the probability of the following:  

1-  each card have one color 

2-  the two cards from the same group 

3-  at least one of them diamond 

SoL/  

           1 − ൫ ൯
𝑪𝟏

𝟐𝟔
𝑪𝟏

𝟐𝟔

𝑪𝟐
𝟓𝟐

𝟔𝟕𝟔
𝟏𝟑𝟐𝟓

 

           2 − ൫ ൯
𝑪𝟐

𝟏𝟑
+𝑪𝟐

𝟏𝟑
+𝑪𝟐

𝟏𝟑
+𝑪𝟐

𝟏𝟑

𝑪𝟐
𝟓𝟐

𝟑𝟏𝟐
𝟏𝟑𝟐𝟓

 

           3 − ൫ ൯
𝑪𝟏

𝟏𝟑
𝑪𝟏

𝟑𝟗
+𝑪𝟐

𝟏𝟑
𝑪𝟎

𝟑𝟗

𝑪𝟐
𝟓𝟐

𝟓𝟎𝟕+𝟕𝟖
𝟏𝟑𝟐𝟓

Example:  let a card be selected from an ordinary deck of cards(52)  

Let    A = { the card is a spade} 

          B = {the card is face card} 

Compute   𝑷(𝑨), 𝑷(𝑩) & 𝑷(𝑨 ∩ 𝑩) 

SoL/ 

          1 − ൫ ൯
𝑪𝟏

𝟏𝟑

𝑪𝟏
𝟓𝟐

𝟏𝟑
𝟓𝟐

          2 − ൫ ൯
𝑪𝟏

𝟏𝟐

𝑪𝟏
𝟓𝟐

𝟏𝟐
𝟓𝟐

          𝟑 ൫ ൯
𝒏൫𝑨∩𝑩൯

𝒏
𝑪𝟏

𝟑

𝑪𝟏
𝟓𝟐

𝟑
𝟓𝟐
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Example: Let  𝑷  be a probability function on 𝑺 = {𝒂𝟏, 𝒂𝟐, 𝒂𝟑}, Find 𝑷(𝒂𝟏) If :  

1_  𝑷(𝒂𝟐) =  
𝟏

𝟑
    &   𝑷(𝒂𝟑) =  

𝟏

𝟒
      

2_  𝑷(𝒂𝟐) = 𝟑𝑷(𝒂𝟏)    &   𝑷(𝒂𝟑) =  
𝟏

𝟓
      

3_ 𝑷({𝒂𝟐, 𝒂𝟑}) = 𝟐𝑷(𝒂𝟏)     

4_ 𝑷(𝒂𝟑) = 𝟐𝑷(𝒂𝟐)    &   𝑷(𝒂𝟐) =  𝟑𝑷(𝒂𝟏)        

Sol/ 

       1_  𝑷(𝒂𝟏) + 𝑷(𝒂𝟐) + 𝑷(𝒂𝟑) =  𝟏      

           →  𝑷(𝒂𝟏) +
𝟏

𝟑
+

𝟏

𝟒
=  𝟏      

           →  𝑷(𝒂𝟏) =
𝟓

𝟏𝟐
      

       2_  𝑷(𝒂𝟏) + 𝑷(𝒂𝟐) + 𝑷(𝒂𝟑) =  𝟏      

               𝑷(𝒂𝟏) + 𝟑𝑷(𝒂𝟏) +
𝟏

𝟓
=  𝟏      

             → 4𝑷(𝒂𝟏) =  𝟏 −
𝟏

𝟓
 =

𝟒

𝟓
    

               ∴   𝑷(𝒂𝟏) =
𝟏

𝟓
 

      3_  𝑷(𝒂𝟏) + 𝑷(𝒂𝟐) + 𝑷(𝒂𝟑) =  𝟏      

            𝑷(𝒂𝟏) + 𝟐𝑷(𝒂𝟏) + 𝟐𝑷(𝒂𝟏) =  𝟏      

         → 𝟓 𝑷(𝒂𝟏)  =  𝟏           

          →  𝑷(𝒂𝟏)  =
𝟏

𝟓
= 𝟎. 𝟐  

 

      4_  𝑷(𝒂𝟏) + 𝑷(𝒂𝟐) + 𝑷(𝒂𝟑) =  𝟏      

            𝑷(𝒂𝟏) + 𝟑𝑷(𝒂𝟏) + 𝟐[𝟑𝑷(𝒂𝟏)] =  𝟏      

         → 𝟏𝟎 𝑷(𝒂𝟏)  =  𝟏           

          →  𝑷(𝒂𝟏)  =
𝟏

𝟏𝟎
= 𝟎. 𝟏  




