
1STAT542 HW1 SOLUTION
Prob 1.4
a
\either A or B or both" , A [B

P (A [B) = P (A) + P (B)� P (A \B)
b
\either A or B but not both" , (A [B)n(A \B), (A [B) \ (A \B)c

P ((A [B) \ (A \B)c) = P ((A [B) \ (Ac [Bc))= P ((A \Bc) [ P (B \ Ac) [ P (A \ Ac) [ P (B \Bc)= [P (A)� P (A \B)] + [P (B)� P (A \B)]= P (A) + P (B)� 2P (A \B)
c
\at least one of A or B" , A [B. It is the same as (a).
d
\at most one of A or B" , (A \B)c

P ((A \B)c) = 1� P (A \B)
Prob 1.5
a

A \B \ C = fa U.S. birth results in identical twins that are femaleg
b

P (A \B \ C) = P (AjB \ C) � P (BjC) � P (C)
= 12 � 13 � 190= 1540



2Prob 1.13
If A and B are disjoint, then

P (A [B) = P (A) + P (B) = P (A) + (1� P (Bc)) = 13 + 1� 14 = 1312 > 1
which is impossible. Therefore, A and B cann't be disjoint. More generally, if A and B aredisjoint, then A � Bc and P (A) � P (Bc). But in this case, P (A) > P (BC). So A and Bcan't be disjoint.
Prob 1.21
There are totally � 2n2r

� ways of choosing 2r shoes from a total of 2n shoes. Among them
there are � n2r

� ways of choosing 2r di�erent shoe styles. Meanwhile, there are two ways
of choosing within a given shoe style (left or right shoe), which gives 22r ways of arrangment
each one of the � n2r

� arrays. Thus the probability is
0
@ n2r

1
A� 22r

0
@ 2n2r

1
A

Prob 1.22
a
Consider the method unordered and without replacement. The probability is� 3115

�� 2915
�� 3115

�� 3015
� � � �� 3115

�
� 366180

� =
� 3115

�7� 2915
�� 3015

�4

� 366180
� = 1:67� 10�9

b
The probability is � 366� 3030

�
� 36630

� =
� 33630

�
� 36630

� = 0:069

Prob 1.33
P (CBjM) = 0:05 P (M) = 0:5
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P (CBjW ) = 0:0025 P (W ) = 0:5

Using Bayes rule leads to,
P (M jCB) = P (CBjM) � P (M)P (CBjM) � P (M) + P (CBjW ) � P (W )

= 0:05(0:5)0:05(0:5) + 0:0025(0:5)= 0:9524
Prob 1.34
a

P (BHjL1) = 23
P (GHjL1) = 13
P (BHjL2) = 35
P (GHjL2) = 25

P (L1) = P (L2) = 12P (BH) = P (BHjL1) � P (L1) + P (BHjL2) � P (L2)
= 23 � 12 � 35 � 12
= 1930

b
P (L1jBH) = P (BHjL1) � P (L1)P (BH) = 23 � 121930

= 1019
Prob 1.39
a
Suppose A and B are nonempty sets and mutually exclusive, i.e. A 6= �, B 6= �, A \ B = �and P (A \B) = 0. If A and B are independent, then

0 = P (A \B) = P (A)P (B)) P (A) = 0 or P (B) = 0) A = � or B = �
Contradiction. Thus A and B can't be independent.



4b
Suppose A and B are nonempty sets and they are independent, i.e. P (A\B) = P (A)P (B) >0 ) A \B 6= �
Thus A snd B are not mutually exclusive.


