
CS1320 CS1320Homework 5 07 Oct1999

DueThursday, 14 Oct1999,at thebeginningof class.

1 Reading

ReadSections3.1–3.5and7.3of thetext. Begin readingSection10.1.

2 Compilation Tip

Besidesproducingerrormessages,acompilercanalsoproducewarningsaboutrisky statementsthat
maybeerroneous.Tohavethesewarningsprinted,useacommandline like g++ -Wall hello.cc

Tohavethecompilerattempt tocheckwhetherarrayaccessesareoutof bounds,try using g++ -pedantic hello.cc

Of course,onecansimultaneouslyusebothoptions.
g++ -Wall -pedantic hello.cc

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. (This problemis basedonprogrammingproject5 in Chapter3 of thetext.)

Write a function to computeintereston a credit-cardaccountbalance.The function takes
argumentsfor theinitial balance(adouble), themonthlyinterestrate(adouble), andthe
numberof monthsfor which interestis to bepaid(anint). Thevaluereturned(adouble)
is the interestdue. Interestis to becompoundedmonthly; that is, thefirst monthinterestis
chargedonly on the initial balance,but in subsequentmonthsinterestis chargedon thesum
of theinitial balanceandtheinterestduein previousmonths.SeeDisplay2.14in thetext for
anexampleof sucha calculation.(Hint: In your programyou maywant to usea for loop
insteadof awhile loop.)

Also write a programto test your function. This programshouldreadan initial balance,
a monthly interestrate,anda numberof months,andthenusethe function to computethe
interestdueandprint theresultwith 2 decimalplaces.(Seepage53of thetext for instructions
on how to accomplishthis.) It shouldrepeatthis (acceptinginput, andthencomputingand
printing a result)asoften asthe userwishes. Choosean appropriatemethodfor indicating
endof input,anddocumentyour choicein thecommentsat thetopof theprogram.

Thefollowing tableshows whatthefunctionshouldreturnfor someexamplesetsof input.

Initial balance Monthly interest Months Interestdue
100 0.01 1 1.00
100 0.02 1 2.00
100 0.01 2 2.01
100 0.01 12 12.68



2. (a) In C++, mostcharactersfall into oneof five different classes:letters,decimaldigit-
s, whitespacecharacters,punctuationcharacters,or control characters.Write a C++
programthat,givenaninput,printsthenumberof charactersin eachclass.
Hints: Seethecharacterfunctionsin Appendix4. The>> operatorignoresall whites-
pacecharacterssousethecin.get function.For example,if c is acharactervariable,
thefunctioncallcin.get(c) storesthenext characterin c. Hereis partof aprogram
thatreadsits input,onecharacterata time.

char c;

while (cin.get(c))
{

// Do something with the character in c.
}

Whatis theresultof runningtheprogramon yourprogram’s C++ sourcecode?

(b) Write a programto countthefrequency of all alphabetic charactersin a file, producing
a printout listing the numberof a’s, b’s, ����� , z’s. The following functionsmay be
useful.Thefirst oneconvertsa lowercasealphabeticcharacterto aninteger. Thesecond
functionreversestheconversion.

// input <- lowercase alphabetic character
// output-> for an input of ’a’, returns 0
// for an input of ’b’, returns 1
// ...
// for an input of ’z’, returns 25
// for any other input, returns an unspecified value

int charToIndex(char c)
{

return static_cast<int>(c) - static_cast<int>(’a’);
}

// input <- index in the range 0, 1, ..., 25
// output-> for an input of 0, returns ’a’
// for an input of 1, returns ’b’
// ...
// for an input of 25, returns ’z’
// for any other input, returns an unspecified value

char indexToChar(int i)
{

return static_cast<char>(i + static_cast<int>(’a’));
}

Countbothupperandlower casecharacters.For example,thecountof a’s shouldin-
cludebotha’s andA’s. (Hint: Considermodifying thefirst function.)

Using a WWW browser, find an interestingshortWWW pageor file, save it to your
localdirectory, andrunyourprogramonit, submittingthepageor file andtheassociated
counts.

4 Extra Credit

No extracreditwill begivenif theprecedinghomework problemsarenot solved.
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1. (2 points)Rewrite thedie rolling programusingfunctionswereappropriate.Thereis at least
oneplacewherea functionwould beappropriate.

2. (4 points)Modify the programto determinethe averagenumberof rolls to seeall sidesof
an � -sideddie,where � is a positive integer. For smallvaluesof � , e.g.,1 up to 20,plot the
averagenumberof rolls. What functiondoesthis look like? For example,doesit look like����� � , �	� , 
�� ?
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