
Homework 2
36-325/725

due Friday Sept 7

(1) Chapter1.10Problem# 11.
Let
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Hint: Define ' � � ���
, ' � � �)( �+* �)�

, '), � �)( �+* ��(�-* � , , etc. Next show
that(i) the '/.$10 aredisjoint, (ii)
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every 5 . Also, it will help to recall thedefinition of an infinite sum: 6
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(2) Chapter1.11Problem# 1
Supposethat

�
and ' areindependentevents.Show that

��(
and ' ( areinde-

pendentevents.

(3) Chapter1.13Problem# 1
Supposethat a fair coin is tossedrepeatedlyuntil both a headandtail have

appearedat leastonce.
(a) Describethesamplespace; .
(b) Whatis theprobabilitythatthreetosseswill berequired?

(4a)Show thatif
�&� � �-�=< or

�&� � ���?> then
�

is independentof everyother
event.

(4b)Show thatif
�

is independentof itself then
�@� � � is either0 or 1.

(5) Supposeacoin hasprobability A of falling heads.If weflip thecoin many
times,we would expecttheproportionof headsto benearA . We will make this
formal later. Let’s exploretheideanow usingR (or Splus).Let’s pick a valueof
A andgenerate5 coinflips:

p <- .3
n <- 1000
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### generate n coin flips each having prob p
x <- rbinom(n,1,p)
p.empirical <- cumsum(x)/(1:n)
### cumsum computes the cumulative sum
### if you don’t see wha this is doing,
### try it for n=5 and look carefully
par(mfrow=c(2,2)) ### put 4 plots per page
plot(1:n,p.empirical,type=’l’,

xlab=’number of coin flips’, ylab=’’,ylim=c(0,1))
lines(1:n,rep(p,n),lty=3,col=2,lwd=3) ### add the true value of p

Experimentwith differentvaluesof 5 andA . Handin a few plots.Do not handin
yourR code.

(6) Hereis a relatedexperiment.Supposeweflip acoin B times.Let C bethe
numberof heads.We call C a binomialrandomvariable.We will discussthis in
classin detail.To simulateavalueof C :

k <- 10
p <- .3
flips <- rbinom(k,1,p) ### k single flips
print(flips)
X <- sum(flips)
print(X)

Alternatively, wecansimulateC directlyasfollows:

X <- rbinom(1,k,p) ### sum of k flips

Intuition suggeststhat C will be closeto B2A . To seeif this is true, we can
repeatthis experimentmany timesandaveragethe C values.Hereis oneway to
do thesimulation:

nsim <- 1000
output <- rep(0,nsim)
for(i in 1:nsim){

output[i] <- rbinom(1,k,p)
}

print(mean(output))
print(k*p)

2



Hereis abetterway to do thesamething:

nsim <- 1000
output <- rbinom(nsim,k,p)
hist(output) ### draw a histogram of the output
plot(table(output)) ### another way to plot it
print(mean(output))
print(k*p)

Try this a few times. How closeis C (on average)to B+A ? Hand in your
histogram.
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