
Homework 3
36-325/725

due Friday Sept 14

(1) Chapter2.1Problem# 6.
A box containsthreecards.Onecardis redon bothsides,onecardis green

on both sides,andonecardis red on onesideandgreenon the other. Selecta
cardat randomandobserve thecolorononeside.If thissideis green,whatis the
probabilitythattheothersideis green?

Hint: List thesamplespacecarefully.

(2) Chapter2.1Problems# 11and12
The probability that a child hasblue eyesis 1/4. Assumeindependencebe-

tweenchildren.Considerfamily with 5 children.
(a) If it is known thatat leastonechild hasblueeyes,what is theprobability

thatat leastthreechildrenhaveblueeyes?
(b) If it is known thattheyoungestchild hasblueeyes,whatis theprobability

thatat leastthreechildrenhaveblueeyes?

(3) Chapter2.2Problem# 4
Suppose

�
eventsform apartitionof thesamplespace� , i.e. they aredisjoint

and ������	��
 �
� � . Assumethat ����������� . Prove that if ��� 
 ��� ��������� 
 � � then
��� 
 ��� ��������� 
 � � for some �"!$#�%&%�%'# � .

(4) Chapter2.2Problem# 8
In a certaincity, 30 percentof thepeopleareconservatives,50 percentof the

peopleareliberals,and20 percentof thepeopleareindependents.Supposethat
65 percentof the conservativesvoted, 82 percentof the liberals voted, and50
percentof the independentsvoted. We selecta personat randomandlearnthat
shedid notvote.Whatis theprobabilitythatsheis a liberal?
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(5) Chapter2.2Problems# 10and11.
A box contains5 coinsandeachhasadifferentprobabilityof showing heads.

Let ( �)#�%�%&%&# (+* denotetheprobabilityof headsoneachcoin. Supposethat

( �,� � # (+- �/.10324# (+5 �6.107!$# (98 �;:<0=2�>7?9@ (+* �6.A%
Let B denote“headsis obtained”andlet C � denotetheeventthatcoin  is selected.

(a) Selecta coin at randomandtossit. Supposea headis obtained.What is
theposteriorprobability thatcoin  wasselected(  �D.A#�%�%�%)#FE )? In otherwords,
find ���GC ��� BH� for  �/.A#�%�%&%'#FE .

(b) Tossthe coin again. What is the probability of anotherhead? In other
wordsfind ����B�- � B � � whereBJI � “headson tossK .”

Now supposethattheexperimentwascarriedoutasfollows. Weselectacoin
at randomandtossit until a headis obtained.

(c) Find ���GC ��� �L8F� where �M8 � “first headis obtainedon toss4.”

(6) Herewewill getsomeexperiencesimulatingconditionalprobabilities.
(a) Considertossinga fair die. Let 
 �ON3!$#P24#RQ$S and � �TNU.A#R!$#R:4#P2$S . Then,

��� 
 � �V.10A! , ���G��� �W!A07: and ��� 
 �X� �V.107: . Since ��� 
 �X� � ��� 
 ��������� , the
events
 and � areindependent.Let’s verify this numerically.

n <- 10000
p <- rep(1/6,6)
tosses <- sample(1:6,size=n,replace=T,prob=p)
help(sample)
par(mfrow=c(2,2))
plot(1:6,p,type=’h’,lwd=3,ylim=c(0,1))
z <- tabulate(tosses,nbins=6)
z <- z/n
plot(1:6,z,type=’h’,lwd=3,ylim=c(0,1))

A <- tosses[ (tosses == 2) | (tosses == 4) | (tosses == 6) ]
### the vertical bar means ‘or’
pA <- length(A)/n
B <- tosses[ (tosses == 1) | (tosses == 2) |

(tosses == 3) | (tosses == 4) ]
pB <- length(B)/n
AB <- tosses[ (tosses == 2) | (tosses == 4) ]
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pAB <- length(AB)/n
pA
pB
pAB
pA*pB
pA.given.B <- pAB/pB
pA.given.B

Now createtwoeventsthatarenotindependent.Compute��� 
 � # ���G��� # ��� 
 �X�
and ��� 
 ��� . Comparethe calculatedvaluesto their theoreticalvalues. Report
your results.Now repeatusingn = 10. Reportyour results.Interpret.

(7) Simulatequestion5a.Plot thesimulatedvaluesfor ����C ��� BH� ,  �/.A#�%�%&%'#FE .
Do this for Y �Z. � and Y �[. � # �A�A� . Compareto thetheoreticalvalues.Hereis
somecodeto getyoustarted:

p <- c(0, 1/4, 1/2, 3/4, 1)
### Here is a single experiment
### select a coin at random:
coin <- sample(1:5,size=1,replace=T,prob=rep(1/5,5))
### toss the coin:
A <- rbinom(1,1,p[coin])
print( c(coin,A) )

### to repeat this n times:
coin <- sample(1:5,size=n,replace=T,prob=rep(1/5,5))
A <- rbinom(n,1,p[coin])
### to make sure you understand this first use n = 10
### and print out coin and p[coin]
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