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Caveat

Thesetersenotesare not a substitutefor readingthe textbook, particularly Sec-
tion 4.3. The textbook provides anotherexampleanda differentexplanation. In
contrastthesenotesarearoughdraft.

1 Instancesof Copying Objects

In C++,thereareatleastfour differenttypesof syntaxto copy anobjects contents.
Considetthe pieceof code.

#include <iostream>
#include <cstdlib>

/I WARNING! THIS IS INCOMPLETECODE!
class arrayHolder {

public:
arrayHolder(unsigned int sz) {
size = sz,
array = new bool[sz];
}
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bool& operator[](unsigned int

pos) { return

array[pos]j; }

“arrayHolder(void) { delete [] array; }
private:
bool * array;
unsigned int size;
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/I WARNING! THIS IS INCOMPLETECODE!
class twoer {
public:
int  x;
double v;
/It is copied, not passed by reference. This is silly to do, but
/it illustrates copying function arguments.
friend  ostream& operator<<(ostreamé& out, const twoer t) {
return out << tx << ' ' << Ly;
}
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int  main(void) {
arrayHolder a(3);
a[l] = true; a[2] = false;
arrayHolder b(a); /I Construct b by copying a.
b[l] = false;
arrayHolder c = b; /I Construct ¢ by copying b.
a = b; /I Change a to be same as b.
a = a; /I Copy a to itself. Silly  but permissible.
twoer t;
tx =3; ty = -23e-14;
operator<<(cout, t); /I Copy t as function argument.
return  EXIT_SUCCESS;

Thefirst copy of anobjectoccurswhenb is initialized with a’svalue.In C++
parlancethisis calledacopy construction, i.e.,anobjectis createcandits contents
shouldbethesameasthegivenparameterTheseconcdtopy is justalternatesyntax

for acopy construction.
The last copy occursin the operator<<
ond algumentis a twoer

function call. Thefunction's sec-

object. Thisis alsoa copy construction. Whenit is

constructedthe objectsinitial valueis the sameasthegivenparameter



Thethird andfourth copiesareassignments. The first assignmentopiesthe
secondbjects contentdo thefirst agument.The secondassignmendf anobject
toitself is silly but legal.

2 Copy Constructors

A copy constructor is aclassmembeirfunctionconstructinganobjectandensuring
its contentsarethe sameasthe constructoss alguments contents.One common
useis assigningvaluesto functionparametewariables.

A copy constructoffor aclassnamedfoo would have the classmemberfunc-
tion prototype

foo(const foo &f)

i.e.,it wouldtake areferencdo afoo object.(In therarecasethatthe constructor
argumentneedgo bechangedpmittheconst modifier)

Thecompilerdefinesadefault copy constructofor aclassnot explicitly defin-
ing one. For example,the compilerautomaticallyconstructsa twoer copy con-
structorlike

twoer(const twoer & t) {
X = tx;
y = ty;
}
Thevalueof eachdatamemberof the agumentis copiedto the objectbeingcon-
structed.

ForarrayHolder ,thedefaultcopy constructojustcopiesthearray point-
er, not the objectthatis pointedto. After all, how could the compilerknow the
lengthof the dynamicallyallocatedpieceof memory? Whenthe constructoffin-
ishes,both objects’array would point to the samepieceof memory Thus, if
oneobjectchangedhe value storedin, say the arrays first position,the values-
toredin theotherobjects arraysfirst positionwould alsobechangedlf thisis not
desirableanexplicit copy constructoishouldbe written.

arrayHolder(con st arrayHolder & ah) {
size = ah.size;
array = new bool[size];
/I Copy values from ah.array to array.

Thus,oneshouldwrite anexplicit copy constructomvhenthe default copying
of membersvaluesis notdesired.The only examplewe have seensofaris when
anobjectholdsdynamically-allocatd memory
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3 Assignments

An assignmenbperatorfor aclassnamedoo would have theclassmemberfunc-
tion prototype
foo& operator=(cons t foo &f)
(In therarecasethatthe constructomargumentieeddo be changedpmit thecon-
st modifier)
Justasfor copy constructorsthe compilerdefinesa default assignmenbpera-
tor thatcopiesthe valuesof eachdatamember For example,

twoer& operator=(const twoer &t) {
X = tx;
y =ty

return  *this;
}

The definitionsof copy constructorandassignmenbperatorsarefrequentlyvery
similar becauseahey do a very similar things: They both copy valuesfrom one
objectinto another They differ in that

e anassignmenteturnsthe currentobject*this . Returningavaluepermits
chainingassignmentsuchasx = y = z.

e anassignmenmodifiesanobjectthatalreadyhasvaluesassignedo its mem-
bers.

Oneshouldwrite anexplicit assignmenbperatoiwhenthe default copying of
membersvaluesis notdesired.The only examplewe have seensofaris whenan
objectholdsdynamically-allocatg memory For example,consideranassignment
operatorfor arrayHolder

arrayHolder& operator=(const arrayHolder & ah) {
if (this != &ah) {
delete [] array;
size = ah.size;
array = new bool[size];
/I Copy values from ah.array to array.
}

return  *this;

}

Sincethe assignmenis to an objectwith existing valuesfor its datamembersand
array pointsto dynamically-allocad memory thatmemorymustbedelete d
beforecopying ah’svalues.



Theotherthing to remembemwhenwriting anassignmenbperatoris to handle
self-assignment, e.g.,x = x. Theif conditionensureghe heartof the func-
tion doesnot occurfor self-assignmentConsiderwhatwould happerunderself-
assignmentvithout the if statement:The arraywould be delete d andall its
informationwould belost.

Theif conditionalcheckdor self-assignmentithis  is thecurrentobjectso
this isthestoragdocationfor thecurrentobject. & yieldsthe storagdocationof
itsamgumentah. This,if this == &ah, self-assignmens occurring.



