CS1321Homework 4*

Jefrey D. Oldham

2000Feb15

DueTuesday2000Feb29, atthe beginningof class.
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1 Revisions

2000Feb28:RevisedlIstring.h, namingthe | st ri ng objects linked list seq becauseahe input oper at or >> assumedts
namewasseq.

If youhavegiventhelinkedlist adifferentname..g.,f 00, justchangeheappropriatdine of oper at or >>. Forexample,
change

s.seq = tenp;

to s.foo = tenp;

2000Febl6Revisedseq.hto make | engt h() aconst memberfunction. Be sureto save this revisedcopy in your local
directory

2 Reading

Readchapter® and3 of thetextbook.

*(©2000Jefrey D. Oldham(ol dham@s. tri ni ty. edu). All rightsresered. Thisdocumenimaynotberedistritutedin arny form withouttheexpress
permissiorof theauthor




function prototype exampleuse explanation
[ string() I string v; createsa stringwith no characters
| string(const char ¢c) |Istring w('a'); createsa stringhaving exactly onecharacter

| string(const char

[1)

I string x("cheerio");

createsa string having the characterspecifiedin
thegivenC-stylestring

bool empty(void) con- bool b = v.empty(); returnstrueif andonly if the stringhasno charac-

st ters

| engt h_pos thel stri ng typefor measuringengthsandpo-
sitionsof charactersvithin astring

| engt h_pos lengthpos | = returnsthe numberof charactersn the string

| engt h(voi d) v.length();

voi d append(const
Istring & a)
void insert Be-

X. append(v); modifiesthe string by addingthecharacterén v to
x'send

modifiesthe string by insertingthe strings before

v.insertBefore(v, 2);

fore(const Istring thecharactent positionp. Unspecifiecbehavior if
& s, const |ength_pos p is greatetthanthestring’s length.

P)

bool find(const |- bool b = returnsa booleanindicating whetherthe string s

string & s) const v.find("hello"); is a substringof the string object. A substringis
ary consecutie sequencef charactersvithin the
string. The shortestsubstringis the empty string
and should always be found in ary string. The
longestsubstringcontainedwithin a string is the
stringitself.

returnsthe charactemat the specifiedposition. Un-

char get El enen- char ¢ =

t At (const | ength_pos v. get El emrent At (0) ; specifiedbehaior if p is greaterthanor equalto
p) const thestring’slength.

voi d repl aceEl enen- v. repl aceEl enent At (0, ' dthangeghecharacteat positionp to the specified
t At (const | ength_pos characterUnspecifiecbehaior if p is greateithan
p, const char c) or equalto thestring’s length.

operator +=(const V += X; appendheargumentto thestring

Istring & s)

Tablel: | st ri ng MemberFunctionsandTypes

3 Problem Statement

You andpossiblya CS1321classmatareto implementa string classusinglinkedlists.

The Standardremplatelibrary hasa wonderfulstring class which greatlyeasesiseof stringsin C++. In this homewvork,
we implementaclasscalled! st ri ng thatprovidespartof thefunctionality of the stringclass.

Our stratey for implementingl st r i ng is to storeeachcharacteiof the string* asan elementof a Seq linked list. For
example,the string “cheerio” is storedasa list of lengthsevenwith the secondist elementbeing‘h’. While thereare mary
waysto implementclasseswe recommendand, in fact, require)implementingl st ri ng usingthe C++ cl ass notation
presentedn the shoppingcartexample.

| st ri ng objectsshouldsupportthe operationdistedin Table1. Also, the friend membersn Table 2 shouldbe imple-
mented.For exampleuses seethedemoprogram.

3.1 Lengthsand Positions

Thelengthof a stringis its numberof charactersin particular anemptystring haslengthO.

A charactes positionwithin a string is the numberof characterdeforeit in the string. The very first charactethasno
characterdeforeit soit is in position 0. Wheninsertingcharactersnto a string, the specifiedpositionis just beforethe
characteif the samenumber For example,insertingat position0 specifiesinsertingbeforecharacteiat position0, i.e., the
veryfirst characterlt is legalto insertat any positionup to andincludingthe string’slength,i.e., atthe endof the string.

1Unlessotherwisespecifiedtheword “string” will refertoanl st ri ng object.



function prototype

exampleuse

explanation

| string opera-
tor+(const Istring

& s1, const Istring &
s2)

Istring v = x+y;

form a new string by appendinghe latter stringto
theformer

bool operator==(const if (v == x) returnabooleanindicatingthe stringshave exactly
Istring & sl1, const thesamecharacters

Istring & s2)

bool operator!=(const if (v I= x) return a booleanindicating the strings differ in
Istring & sl1, const at leastone character For example,one may be
Istring & s2) longerthanthe other

bool operat or <(const if (v <x) returnaboolearindicatingwhetherthefirst param-

Istring & sl1, const
Istring & s2)

eteris lessthanthe secondparametewith respect
to alphabeticordering.

bool operator>(const
Istring & sl1, const
Istring & s2)

bool b = v > x;

returnaboolearindicatingwhetherthefirst param-
eteris greaterthanthe secondparametewith re-
spectto alphabetimrdering.

bool operator<=(const
Istring & sl1, const
Istring & s2)

if (v <= x)

returnaboolearindicatingwhetherthefirst param-
eteris lessthanor equalto the secondparameter
with respecto alphabetiordering.

bool operator>=(const
Istring & sl1, const
Istring & s2)

if (v >= x)

returnaboolearindicatingwhetherthefirst param-
eteris greatetthanor equalto thesecondgarameter
with respecto alphabetiordering.

i stream& oper a- cin >> x; readastringfrom anistream
tor>>(istream& istr,

Istring & s)

ostrean®& oper a- cout << x; print astringto anostream

tor<<(ostream & ostr,
Istring & s)

Table2: | st ri ng FriendFunctions



3.2 Alphabetic Ordering

| st ri ngsareorderedaccordingto alphabeticorderingwherespacesand capitalizationareimportant. For example,“hello
world” is lessthan“helloworld” becausehe spacecharacteis lessthan‘w’. “Hello” is lessthan“hello” becauseH’ is less
than‘h’. If two stringshave exactly the samecharactersut oneis shorterthanthe other, the shorterstringis less.For example,
“hell” is lessthan“hello”. When comparingindividual char s, usethe default ordering,which is usually, but not always,
ASCII ordering.Thus,onecanjust use< to determinewhich of two characterss less.

4 Some More C++ Class Notation

C++is averyverbosdanguagesowe rarelyhave time to introduceall the notationduringlecture.Readthetextbookchapter2
for moreexplanations.

4.1 const

The const keyword is anindicationthat a variables value cannotchange. It is not strictly necessarybut effective use of
this keyword canyield ameasurableeductionin runningtime. Functionparameterarefrequentlydeclarecconst type &
vari abl e. const meanghe parametes valuemay notbe changedPassingoy referencd&) is a hackthatpermitswriting
fastercodesincepassingoy referencas frequentlyfasterthancopying anentirefunctionargument.Seealsothe textbook pp.
66—67.

Anotheruseof const isin adeclaratiorof amemberfunction. For example,bool enpt y(voi d) const; indicates
thatthe enpt y memberfunctionwill not changeary valuesin the objectfor which it is called. Thus,this memberfunction
canbeusedfor aconst object. Whendefiningaconst memberfunction,write const betweerthefunctionprototypeand
theopeningbraclet {. Seealsothetextbookp. 33.

4.2 typedef Within aClass

As we sav in Homeworks2 and3, t ypedef s permitcreatingsynorymsfor types. Thisis alsolegalinsidea classdefinition.
For example , we maywrite

t ypedef unsigned int |ength_pos
insidel st ri ng’sdefinition. Insidearny codeimplementingthe class,we canfreely referto | engt h_pos. If thet ypedef
is public, usersof thecodecanrefertoit asl stri ng: : | engt h_pos.

5 What FilesDo | Need?

Therearethreeessentiafiles andonerecommendedile.
e |string.hcontainghe skeletonof thecl ass | st ri ng definition. Write your functionandfriend declarationsere.
¢ seg.hdeclareghe Seq linkedlist class.Thisis the samecodewe usedfor Homework 2.
e seqg.cdmplementghe Seq linkedlist class.Thisis the samecodewe usedfor Homeawork 2.
e demo-Istring.caisesthel st ri ng class.We recommendisingthis codeto checkyourimplementation.

Therearetwo stylesfor implementingC++ classes.The textbook declareanemberfunctionsin the cl ass declaration
andimplementghemseparatelysometimesn a separatdile. The otherstyleis presentedn the shoppingcartexample.Use
whichever style makesyou morecomfortable.

To usethe code,write a .ccfile containinga mainfunctiondefinition. Be sureto #i ncl ude "I string. h" andputthe
file in thesamedirectoryaslistring.h. Thencompilethe .ccfile. For example,

g++ -Wal |l -pedantic denmp-Istring.cc -o deno-Istring

6 Rules

6.1 Programming Rules

As for previous homewvorks, working with other peopleduring your planningphaseis encouragedFor this homework, you
arepermittedto write the code,i.e., program,with oneotherpersonin CS1321.To learnthe material,both of you shouldbe



actively involvedin the programmingFailureto do sowill almostcertainlyhurtyour comprehensioof the materialin therest
of thecourse.

6.2 Submission Rules

Eachone-or two-persorteamof programmershouldsubmitonly your completedstring.h. You neednot sendary otherfiles.
Pleasesendonly text documentsdo not sendMicrosoft Word documentsPDF documentsHTML documentsgetc. Please
include both your names and email addresses at the top of your program.

Wewill testyour codeusingour own main()function. Pleasébe sureit compileswithoutwarningwhenusingg++ - Wl |
- pedanti c.

Seethe submissiordetailsfor informationhow to email the programs.If ateamof two arein differentsections submit
exactly onceto oneof thetwo permissibleemailaddresses.



