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In classtoday, we discussedusing Monte Carlo simulationsto mimic coin
tosses.

Fix to Known Error released 2000Feb02. See Section 5.

1 Number of Heads

Thefirst programjust tosseda fair coin a givennumberof timesandreturnedthe
numberof headsseen.Althoughweexpectfifty percentof thetossesto beheads,
thereis awide variationin theactualanswers,evenfor largenumberof trials.

Whenrunningthecodespecifythedesirednumberof tossesonthecommand-
line argument,e.g.,./coinToss 100 for 100tosses.

2 Number of Crossings

A fair coin is tosseda givennumberof times. ��� is addedfor eachtail and ���
is addedfor eachhead.Thequestionis how many timesdoesthecumulativesum
crossfrom negativeto positivexor viceversa?Justequallingzerodoesnotmatter.

Hereis my codeto simulatethecoin tosses.After specifyingthethenumber
of tossesonthecommandline, it printsout thenumberof crossings.Pleasecheck
thecodefor correctness:I havenot foundany errors,but theremaystill besome.
�
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3 Helper Program and Files

MonteCarlosimulationinvolvesrepeatedlyrunninglots of trials. I wrotea short
programto repeatedlyrun anotherprogram,printing out that program’s integer
output. For example, ./repeater 10 ./coinCrossings 10000 runs
./coinCrossings 10000 tentimes,printingoneintegerfor eachexecution.

Therandomnumbergeneratorcode(headerandimplementation)areneeded
by coinCrossings..

4 Compiling the Programs

An easyway to createall theprogramsis to copy this Makefileandtypemake.
I testedthe programson my Linux computer, which is very similar to the

computerscienceLinux computers.I make no guaranteesaboutcompilingunder
Windows,but pleasesendmeindicationsof how my codeis notportable.

5 Known Errors (Fixed 2000Feb02)

2000Feb01,Jeffrey wrote:

Thecommandto settherandomseedin coinCrossings.ccsometimes
yields thesamevaluefor differentiterationsoccurringclosein time.
I do not understandwhy. Suggestionsfor fixing theproblemareso-
licited.

Theexpressionto seedtherandomnumbergeneratorin coinCrossings.ccand
coinToss.ccwaseffectively

time-in-seconds ˆ (process-id << 15 + process-id) .
Sinceeachtrial requiresmuchlessthanonesecond,justusingthetime in sec-

ondswill not work. Sincemostoperatingsystemsnumbereachprocesswith a
identificationnumber, thesecondoperandis supposedto addmorerandomness.
ProcessIDs arefrequentlyonly 16-bitslong sowe shift theprocessID andthen
addit again. I got theoperatorprecedencewrong. Hereis thecorrectedexpres-
sion:

time-in-seconds ˆ ((process-id << 15) + process-id) .
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