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CS 1723, Data Structures
Fall Semester, 1998

Programming Assignment 9

Sorting Algorithms
Due November 30, 1998

The Assignment: For this assignmentyou areto write program(sXhat will measuresxecution
(CPU)timesof varioussortalgorithms. You canmeasurdhesetimesusingthecl ock() func-
tion asshavn in the handoutthat timed the C builtin sortgsort (). (Include<ti ne. h> for
cl ock() . Youshouldcall cl ock() justbeforesortingandjust aftersorting,sothatyou don't
includethetime to generategherandomnumbersor thetime to checkthatthearrayis sorted.The
differencedivided by 1000000is the CPUtime in secondsGive your valuesat leastin 1/100sof
asecond.You canalsomeasurdimesby someothermethod.Preferreds to do the measurement
onrunner but failing thatyou canuseary machine.)

Each sort algorithm should:

1. GeneratMrandomrealnumbersaandstorethemin anarraydoubl e a[ M . (Careful! The
arraymustbeanarrayof doubl es,noti nt s. If youusedanarrayofi nt sandtherandom
numbergeneratodr and48( ) , thenall numbersvould comeout 0. In this caseyou might
have anerroneousortfunctionthatseemedo work OK.)

2. By somemethod sortthe Mnumbersnto increasingorder Notethatat the endof this step
thenumbersvould usuallystill bestoredin a, but not necessarily

3. If they arenotalreadythere,storethenumbersn thearraya.

4. Runthecheck_sorted() functiononthearraya thatwill checkthatthe numbersare
indeedsortedinto increasingorder

Choice of M For high-performancaorts,Mshouldbe at least100000. For the low-performance
sort,chooseMsothatthesortwill completen areasonabléme (aminuteor anhour).

Choice of sort: You areto do onelow-performancesort, perhapsnsertionor selectionsort. Then
you areto do eachof the varioussortswe are studying: heapsori(as discussedn classandin

the handoutnot from the text) treesort(canbe adaptedrom the white book, or classnotes),and
quicksort(presentedh class;alsoin thewhite book). Thusyou shoulddo four (4) sortsaltogether
onelow-techsort,andthreehigh- performancesorts. Turn alisting thatgivestiming resultsof the
sorts. Everythingcanbe combinedinto one program,with a printedtablethatidentifiesthe sorts
andgivestheirtimes.



