
CS1320 CS1320Homework 9 1999Nov 11

DueThursday, 1999Nov 18,at thebeginningof class.

1 Reading

ReadSections6.1–6.3and10.3.

2 Compilation UsingXemacsTip

In Homework 6, we introducedthe idea of Makefiles to easecompilation. In homework 7, we
describedhow to compileprogramsusingXemacs. Insteadof typing ESC-xcompile, you can
click thecompileicon. If you laterdecideto compileanotherprogram,choosethe“Compile ����� ”
optionfrom theToolsmenu.

3 Problems

Whensubmittinga program,pleasesubmita printedcopy of the program’s codeprependedwith
commentsbriefly describingits input andoutput.Pleaseindentyour codeto make it readable.See
Section2.5of thetextbookfor stylehints. If youdesire,youcanalsosubmitexamplesdemonstrat-
ing yourprogram’s correctness.

1. In thisproblem,wewill demonstratethatourrationalnumberimplementationscomputeexact
rationalvalueswhile usingfloating-pointnumberscanproduceinexactanswers.

Write a programthatcomputesthetotal profit from a setof stockpurchasesandsales.Each
line of the input consistsof a numberof shares,a purchasepriceof oneshare,anda selling
priceof oneshare.An Americanor Canadianstockpriceis representedusinganintegerand
a fractionwith a smalldenominator. (Everywhereelsein theworld, decimalsareused.)For
examples,seethesampleinputfile.

Write two variantsof theprogram:oneusingfloatingpoint numbersandoneusingarational
numberimplementation.Whenprintingout thetotalprofit (or lossif negative)usingfloating-
point numbers,print the total and then print it againusingsetprecision(20) to see
moreof thedecimaldigits. Seep. 239of thetextbookfor anexampleof usingtheprecision
manipulator.

Sometime next year, AmericanandCanadianstockpriceswill convert from fractionalstock
priceswith denominatorsof 2, 4, 8, and16 to floating point numbershaving at most two
decimaldigits.

A large softwarefirm specializingin financialsoftware telephonesyou askingfor a two or
threesentencestatementbackingthefirm’sclaimthattheconversionwill noteliminateall the
problemswith usingfloating numbersratherthanexact rationalnumbersto dealwith stock
prices.Whatstatementwouldyougivebackingtheir claim?(Rememberyouarepaidonly if
yousupportthecompany’s claim.)

Another large softwarefirm specializingin financial software telephonesyou askingfor a
two or threesentencestatementbackingthe firm’s claim that usingfloating point numbers



doesnot currentlycauseproblemsandwill not causeproblemsafter the conversion. What
statementwould you give backingtheir claim? (Rememberyou arepaidonly if you support
thecompany’s claim.)

Yetanotherlargesoftwarefirm asksit canbesureto computeexactanswerswithoutrewriting
its programsto usea rationalnumberclass.How do you respond?

2. In this problem,we extend the grep programwe wrote in Homework 7 to print lines that
matchoneof many possiblepatterns.

Givena setof patternspecifiedusingstandardinput anda file, multiGrepprintsall thelines
thatcontainat leastoneof thepatterns.For example,givenafile

1776
hello, world
21478756282
goodbye, world

andtwo patternsof “ world” and“2”, all but thefirst line will beprinted. Eachline thathas
at leastonepatternshouldbeprintedexactlyonceregardlessof how many patternsmatchthe
line andhow many timesthepatternsmatch.

Your programshouldobtain the patternsusing the standardinput and obtain the filename
usingcommand-linearguments(not yet discussedin CS1320-4)or by queryingtheuser.

ReasonableAssumptions:Assumethe userentersat most,say, fifty patterns,but make no
assumptionsaboutthe file’s length. It could be much larger than the computer’s memory.
Make no assumptionsaboutthe lengthof the patternsor the lines in the file. Patternsmay
containspaces.

Tip: Thestring classis presentedin Section10.3. A string object is very similar to
a string storedin a characterarray. Whenstringsarestoredin characterarrays,the arrays’
lengthsmust be declared. Using string objectsavoids this restrictionby automatically
acquiringenoughspaceto storeeachstring.

Furthermore,therearemany functionsthat make usingstrings easierthanusingstrings
storedin characterarrays. SeeDisplay 10.11on p. 632 for someof thesefunctions. For
theentirelist of functions,seetheStandardTemplateLibrary WWW pages.Herearesome
functionswhichmight beuseful:

� istream& getline(istream& stream, string& str)

– Readthecharactersof thenext line from stream into thestring str.

– All characters(includingleadingwhitespaces)areextracted.

– Theline delimiter(’
�
n’) is extractedbut notappended.

� string::size type str.find(const string& substring)

– This functionsearchesfor thefirst substringsubstring in thestring str.

– Thefunctionreturnstheindex of thefirst characterof thesubstringwhensuccessful
or string::npos if it fails.

string::npos is a constantwith typestring::size type found in thestring li-
brary. Onecancreateanarrayof stringsin thesamewayasotherarraysof othertypesare
created.

Wehave postedsomesamplecode.Notetheinitial
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#include <string>

at thebeginningof theprogram.
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