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Caveat

Thesetersenotesarenot a substitutefor readingthe textbook, particularlySec-
tion 4.3. The textbook providesanotherexampleanda differentexplanation. In
contrast,thesenotesarea roughdraft.

1 Instances of Copying Objects

In C++,thereareat leastfour differenttypesof syntaxto copy anobject’scontents.
Considerthepieceof code.

#include <iostream>
#include <cstdlib>

// 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]; }
˜arrayHolder(void) { delete [] array; }

private:
bool * array;
unsigned int size;

};
// WARNING! THIS IS INCOMPLETECODE!

class twoer {
public:

int x;
double y;
// t is copied, not passed by reference. This is silly to do, but
// it illustrates copying function arguments.
friend ostream& operator<<(ostream& out, const twoer t) {

return out << t.x << ’ ’ << t.y;
}

};

int main(void) {
arrayHolder a(3);
a[1] = true; a[2] = false;
arrayHolder b(a); // Construct b by copying a.
b[1] = false;
arrayHolder c = b; // Construct c by copying b.

a = b; // Change a to be same as b.
a = a; // Copy a to itself. Silly but permissible.

twoer t;
t.x = 3; t.y = -2.3e-14;
operator<<(cout, t); // Copy t as function argument.

return EXIT_SUCCESS;
}

Thefirst copy of anobjectoccurswhenb is initialized with a’s value.In C++
parlance,this is calledacopy construction, i.e.,anobjectis createdandits contents
shouldbethesameasthegivenparameter. Thesecondcopy is justalternatesyntax
for acopy construction.

The last copy occursin theoperator<< function call. The function’s sec-
ond argumentis a twoer object. This is alsoa copy construction. When it is
constructed,theobject’s initial valueis thesameasthegivenparameter.
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The third andfourth copiesareassignments. The first assignmentcopiesthe
secondobject’s contentsto thefirst argument.Thesecondassignmentof anobject
to itself is silly but legal.

2 Copy Constructors

A copy constructor is aclassmemberfunctionconstructinganobjectandensuring
its contentsarethe sameasthe constructor’s argument’s contents.Onecommon
useis assigningvaluesto functionparametervariables.

A copy constructorfor aclassnamedfoo wouldhave theclassmemberfunc-
tion prototype

foo(const foo &f)
i.e., it would take areferenceto a foo object.(In therarecasethattheconstructor
argumentneedsto bechanged,omit theconst modifier.)

Thecompilerdefinesadefault copy constructorfor aclassnotexplicitly defin-
ing one. For example,thecompilerautomaticallyconstructsa twoer copy con-
structorlike

twoer(const twoer & t) {
x = t.x;
y = t.y;

}

Thevalueof eachdatamemberof theargumentis copiedto theobjectbeingcon-
structed.

For arrayHolder , thedefaultcopy constructorjustcopiesthearray point-
er, not the object that is pointedto. After all, how could the compilerknow the
lengthof thedynamicallyallocatedpieceof memory?Whentheconstructorfin-
ishes,both objects’array would point to the samepieceof memory. Thus, if
oneobjectchangedthevaluestoredin, say, thearray’s first position,thevalues-
toredin theotherobject’s array’sfirst positionwouldalsobechanged.If this is not
desirable,anexplicit copy constructorshouldbewritten.

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

}

Thus,oneshouldwrite anexplicit copy constructorwhenthedefault copying
of members’valuesis not desired.Theonly examplewe have seensofar is when
anobjectholdsdynamically-allocated memory.
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3 Assignments

An assignmentoperatorfor aclassnamedfoo wouldhave theclassmemberfunc-
tion prototype

foo& operator=(cons t foo &f)
(In therarecasethattheconstructorargumentneedsto bechanged,omit thecon-
st modifier.)

Justasfor copy constructors,thecompilerdefinesa default assignmentopera-
tor thatcopiesthevaluesof eachdatamember. For example,

twoer& operator=(const twoer &t) {
x = t.x;
y = t.y;
return *this;

}

Thedefinitionsof copy constructorsandassignmentoperatorsarefrequentlyvery
similar becausethey do a very similar things: They both copy valuesfrom one
objectinto another. They differ in that

� anassignmentreturnsthecurrentobject*this . Returninga valuepermits
chainingassignmentssuchasx = y = z .

� anassignmentmodifiesanobjectthatalreadyhasvaluesassignedto itsmem-
bers.

Oneshouldwrite anexplicit assignmentoperatorwhenthedefault copying of
members’valuesis not desired.Theonly examplewe have seensofar is whenan
objectholdsdynamically-allocated memory. For example,consideranassignment
operatorfor arrayHolder .

arrayHolder& operator=(const arrayHolder & ah) {
if (this != &ah) {

delete [] array;
size = ah.size;
array = new bool[size];
// Copy values from ah.array to array.

}
return *this;

}

Sincetheassignmentis to anobjectwith existing valuesfor its datamembersand
array pointsto dynamically-allocated memory, thatmemorymustbedelete d
beforecopying ah ’svalues.
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Theotherthing to rememberwhenwriting anassignmentoperatoris to handle
self-assignment, e.g., x = x . The if condition ensuresthe heartof the func-
tion doesnot occurfor self-assignment.Considerwhatwould happenunderself-
assignmentwithout the if statement:The arraywould be delete d andall its
informationwouldbelost.

The if conditionalchecksfor self-assignment.*this is thecurrentobjectso
this is thestoragelocationfor thecurrentobject.& yieldsthestoragelocationof
its argumentah . This, if this == &ah, self-assignmentis occurring.
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