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        S = { 1,2,3,4,5,6}  
  
        A : Alphonse wins , B: Bertille wins , P(B) = 1/6 , C : Clarence wins , i.e. Bertille fails  
 

a) P(Bc) = 1- P(B) = 1 – 1/6 = 5/6 
When Bertille fails , Clarence has 5 choices left. 
P(C wins and B fails) = (5/6)(1/5) = 1/6 

 

b) P( C |Ac) = 
)P(A

 )A   C P(
c

c∩   

c) C ∩ Ac = C ⇒ P( C |Ac) = 
)P(A c

 ) C P(   

 
A,B,C are mutually exclusive and exhaustive : P(A) + P(B) + P(C) = 1  
P(B) + P(C) = 1 – P(A) ⇒  1/6 + 1/6 =1 – P(A) =  P(Ac) = 2/6 = 1/3 

P( C |Ac) = 

CBA

)P(A
 ) C P(

c
= 

2
1

31
61
=

/
/

 

 
Using Trees :   

 
                     1/6 , End node(Game stops), Bertille wins P(B) = 1/6 
           B 
                                          1/5,End node(Game stops),Clarence wins P(C) = (5/6)(1/5) = 1/6 
                                 C 
 
       Bc                    5/6 

 
                                        Cc             4/5,End node(Game stops),Alphonse wins P(A) = (5/6)(4/5) = 4/6 =2/3  

                                                                               
P(Ac) = 1 – 2/3 = 1/3  

        P( C |Ac) = 
)P(A
 ) C P(

c
= 

2
1

31
61
=

/
/
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             P(A) = 0.1 , P(Ac) = 0.9 , P(Miss no classes)= P(Mc) = 0.6  , P(Miss classes)=P(M) = 0.4 

             P(Mc|A) = 0.1 , P(M|A) = 0.9 

(a) P( Mc ∩ A) = P(Mc|A) P(A) = (0.1)(0.1) = 0.01 

P(M)
P(A)A)M P(     (b) P(Ac|( Mc)c) = 1 - P(A|M )= 1 - 

P(M)
 M)  A  P( ∩ = 1- 

                                           = 775022501 ..
0.4

 0.1  0.9
=−=

×
−  1

(c) If A and Mc mutually exclusive then they can not occur at the same time and A∩Mc = φ  

i.e. P (A Mc) = 0  since P( Mc ∩ A) = 0.01 , they can not be mutually exclusive. ∩
 

 

If the events Bi , i = 1,…..,n form a partition of the sample space Ω  , i.e. pair wise disjoint events  

( pair wise disjoint means any two have no intersection Bi ∩ Bj = φ  for all ji ≠ )  

        Such that   ,  then Ω=∪ i

n

i
B

P( Bi |A) =   

∑
=

n

1j
jj

ii

))P(BBP(A

 ))P(BAP(B

P(Bi|A) =  
P(A)

 A) P( ∩iB = 
P(A)

 )A P( iB∩ , but  P(A∩ Bi)= P(Bi|A)P(Bi) 

P(Bi|A) =   
P(A)

)A)P(B|P(B ii   

Since A  Ω⊂ )( jjj
j

BAUBAAAA ∩=∩=⇒Ω∩=⇒  , distributive law of sets U

P(A) = P(U ) = ∑  )( jj
BA∩ ∩

1

j
jBAP )(
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Now , for all j , P(A∩ Bj)= P(A|Bj)P(Bj) 
P(Bi|A) =   

P(A)
)A)P(B|P(B ii  =

∑
=

n

1j
jj

ii

))P(BBP(A

)A)P(B|P(B   

 

 

           P ( at least 3 successive heads in 6 tosses) , we need to look at sequences of 3,4,5,6 heads  

          P(H) = P(T) = ½  , P (any sequence) = 
6

2
1
⎟
⎠
⎞

⎜
⎝
⎛ = ½ x ½ x½ x ½ x½ x ½ 

         The sequence of 3 successive heads occurs in the following manner : ---HHH--- 
         Preceded and proceeded by tails : 
         Since we have 6 tosses : 
         6H : HHHHHH (no tails ) : P(6H) = 1/64 (1 sequence) 
         5H : either THHHHH or HHHHHT ,  (2 sequences) , P(5H) = 2/64 
         4H : HHHHT (Tor H)  , THHHHT, (Tor H)THHHH   (6 sequences) , P(4H) = 5/64 
         3H : HHHT (T or H )(T or H) ,THHHT(T or H ), (T or H )THHHT, (T or H ), (T or H )THHH  
                (12 sequences) , P(3H) = 12/64 
         P ( at least 3 successive heads in 6 tosses) = 1/64 + 2/64 + 5/64 + 12/64 = 20/64 = 5/16 

 

 

=
)(

)()(
AP

BPBAP4 ×  
)(

)()(
P(A)

 )B P( )BA P( cc

AP
BP2BAP2 ×

=P(Bc|A) = 
P(A)

 A)   B P( c ∩ = 

P(A) = P(A|B)xP(B) + P(A|Bc)xP(Bc) , but P(A|Bc)xP(Bc) is the numerator in the above fraction  
       = 4 P(A|B)xP(B) , hence P(A) = P(A|B)xP(B) + P(A|Bc)xP(Bc) = 5 P(A|B)xP(B)  

P(Bc|A) = 
)(

)()(
AP

BPBAP4 × = 80
5
4

BPBAP5
BPBAP4

.
)()(
)()(

==
×
×

 

 

 

To show A and B are independent , we need to show P(A∩ B) = P(A)P(B)  
P(A) = P(A|B)xP(B) + P(A|Bc)xP(Bc)  but P(A|B) = P(A|Bc) 
P(A) = P(A|B)xP(B) + P(A|B) xP(Bc)  = P(A)( P(B) + P(Bc)) = P(A|B) (1) = P(A|B) 

Now P(A|B) = 
P(B)

 )A P( B∩ ⇒P(A∩B) = P(A|B) P(B) = P(A) P(B) 
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(a) P (wwww) = (10/55)(9/54)(8/53)(7/52) = 5040/ 8185320 = 0.0006 

or,  P(4W) = 00060
341055

210
C

CCCC
55
4

20
0

20
0

5
0

10
4 .==

×××  

(b) P(bbbb) = (5/55)(4/54)(3/53)(2/52) = 120/ 8185320 
 

P(yyyy)=P(pppp) = (20/55)(19/54)(18/53)(17/52) = 116280/ 8185320 
       
       P(wwww or bbbb or pppp or yyyy) = 5040/ 8185320 + 120/ 8185320 + 2(116280/ 8185320) = 0.029 
 
(c) P (1w and 1b and 1p and 1y) = ?  

P(1w) =  
341055
141900

341055
1419010

C
CC

55
4

45
3

10
1 =

×
=

× = 0.416 

       P(1b) = 
341055
98000

341055
196005

C
CC

55
4

50
3

5
1 =

×
=

× = 0.287  

             P(1p) = P(1y) =  
341055
130900

341055
654520

C
CC

55
4

35
3

20
1 =

×
=

× = 0.383  

 
             P (1w and 1b and 1p and 1y) = (0.416)(0.287)(0.383) (0.383) = 0.017 
 

 

       (d)  P(no yellow) = 1530
341055

523601
C

CC
55
4

35
4

20
0 .=

×
=

×  

 

 

A: Annabel goes shopping  , B: Barbara goes shopping , C : Carmel goes shopping  
P(A) = 2P(B)  
P(C) is affected by who she meets.  
P(A) is independent of who she meets. 
 
This is just a question to make you acquainted with the “independence” concept. 
 


