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CS 1723, Data Structures
Fall Semester, 1998

Programming Assignment 9
Sorting Algorithms

Due November 30, 1998

The Assignment: For this assignment,you areto write program(s)that will measureexecution
(CPU) timesof varioussortalgorithms.You canmeasurethesetimesusingtheclock() func-
tion asshown in the handoutthat timed the C builtin sortqsort(). (Include<time.h> for
clock(). You shouldcall clock() just beforesortingandjust aftersorting,sothatyou don’t
includethetime to generatetherandomnumbersor thetime to checkthatthearrayis sorted.The
differencedividedby 1000000is theCPUtime in seconds.Give your valuesat leastin 1/100sof
a second.You canalsomeasuretimesby someothermethod.Preferredis to do themeasurement
on runner, but failing thatyoucanuseany machine.)

Each sort algorithm should:

1. GenerateM randomrealnumbersandstorethemin anarraydouble a[M]. (Careful!The
arraymustbeanarrayof doubles,notints. If youusedanarrayof intsandtherandom
numbergeneratordrand48(), thenall numberswouldcomeout0. In thiscaseyoumight
haveanerroneoussortfunctionthatseemedto work OK.)

2. By somemethod,sorttheM numbersinto increasingorder. Notethatat theendof this step
thenumberswouldusuallystill bestoredin a, but notnecessarily.

3. If they arenotalreadythere,storethenumbersin thearraya.

4. Run thecheck_sorted() functionon the arraya that will checkthat the numbersare
indeedsortedinto increasingorder.

Choice of M: For high-performancesorts,M shouldbeat least100000.For the low-performance
sort,chooseM sothatthesortwill completein a reasonabletime(aminuteor anhour).

Choice of sort: Youareto doonelow-performancesort,perhapsinsertionor selectionsort.Then
you areto do eachof the varioussortswe arestudying: heapsort(asdiscussedin classand in
thehandout,not from thetext) treesort(canbeadaptedfrom thewhite book,or classnotes),and
quicksort(presentedin class;alsoin thewhitebook).Thusyoushoulddofour (4) sortsaltogether,
onelow-techsort,andthreehigh-performancesorts.Turna listing thatgivestiming resultsof the
sorts.Everythingcanbecombinedinto oneprogram,with a printedtablethat identifiesthesorts
andgivestheir times.


