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House Keeping Problems
� What is wrong with the following code?

class CArray {
public:

void initArray(int arraySize);
void insertElement(int element, int slot);
int getElement(int slot) const;

private:
int m_arraySize;
int *m_arrayData;

};
void CArray::initArray(int arraySize) {

m_arrayData = new int[arraySize];
m_arraySize = arraySize;

}
void main() {

CArray array;
array.insertElement(10, 0);

}

Assume insertElement() and
getElement() are defined elsewhere.

1. Forget to initialize the object array
(there is no call to initArray())

2. There is no deallocation code segments
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Invalid Internal State
� Initialization

� Interface functions are used to keep the internal state of an object 
valid and consistent

� Without suitable initialization, the object’s initial state would be 
invalid.

� We need a method to guarantee that each object is well 
initialized.

� Clean up
� Clean up is important if a program is to run for a long time.  If 

resources (memory, file, …) are occupied one by one and forget 
to released afterwards, sooner or later no program would be 
running.

� We need a method to guarantee that each object is well cleaned 
up.
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Constructors
� ctor: A constructor is a function called automatically when an 

object comes into existence.
� Syntax

� The name of the constructor is the same as the class
� Must not have a return type
� Parameters must be supplied when the object is defined.
� Cannot be called elsewhere (explicitly) inside the program

class Array
{
public:

Array(int arraySize);
void insertElement(int element, int slot);
int getElement(int slot) const;

private:
int m_arraySize;
int *m_array;

};

void main()
{

Array array(20);
array.insertElement(10, 0);

}

Array::Array(int arraySize)
{

m_array = new int[arraySize];
m_arraySize = arraySize;

}
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Destructors
� dtor: A destructor is a function called automatically when an 

object’s life comes to an end. (goes out of scope, program ends, or 
deleted by the program)

� Syntax
� The name of the destructor must be the same as the name of the class 

preceded by ~ (tilde).
~Array();

� Destructors take no arguments and return no values

� Purpose: to free any resource allocated by the object.
class Array
{
public:

…
~Array();
…

};

Array::~Array()
{

delete [] m_array;
}
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When are ctors and dtors called?
� Static variables (local, global)

void Foo() {
Array array(20);  // ctor invoked
array.insertElemnt(10, 0);
cout << array.getElement(0);

}  // dtor invoked
� dtor of a global variable will be invoked when the program exits

� Dynamic variables
Array *Foo(int numElements) {

Array *array;
array = new Array(numElements); // ctor invoked
return array;

}
void Bar() {

Array *mainData = Foo(20);
delete mainData;  // dtor invoked

}

What would happen if there 
were no destructor?

What would happen if
we did not call delete?
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Advantages Achieved by OOP
Automatic initialization
Array::Array(int arraySize) {

m_array = new int[arraySize];
m_arraySize = arraySize;

}

Reduced memory-leak risks
Array::~Array(){

delete [] m_array;
}

Safe client/server programming
void Array::insertElement(int element, int slot) {

if ((slot < m_arraySize) && (slot >=0))
m_array[slot] = element;

else
cout << "Warning, out of range!!";

}
int Array::getElement(int slot) const {

if ((slot < m_arraySize) && (slot >= 0))
return m_array[slot];

else {
cout << "Warning, out of range!!";
return 0;

}
}

Better abstraction
cout << array.getElement(0);

No longer the image of a 
whole block of memories
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Multiple Constructors
� A class can have more than one constructor (function overloading)

class Name
{
public:

Name();
Name(char *firstName, char *lastName);
~Name();
void setName(char *firstName, char *lastName);
void printName() const;

private:
char *m_firstName;
char *m_lastName;

};
Name::Name()
{

m_firstName = 0;
m_lastName = 0;

}
Name::Name(char *firstName, char *lastName)
{

setName(firstName, lastName);
} 10

Multiple Constructors (cont’d)
void Name::setName(char *firstName, char *lastName)
{

m_firstName = new char[strlen(firstName)+1];
m_lastName = new char[strlen(lastName)+1];
strcpy(m_firstName, firstName);
strcpy(m_lastName, lastName);

}
Name::~Name() 
{

delete[] m_firstName;
delete[] m_lastName;

}

� Usage:
void main() 
{

Name name1, name2("Mary", "Smith");
name1.setName("Mark", "Anderson");
name1.printName(); name2.printName();

}

void Name::printName() const 
{

if (m_firstName) cout << m_firstName << ' ';
if (m_lastName) cout << m_lastName << ' ';

}
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Constructors and Arrays
� If you try to define an array of objects, you can NOT do this

class Name
{
public:

Name(char *firstName, char *lastName);
~Name();
void setName(char *firstName, char *lastName);
void printName() const;

private:
char *m_firstName;
char *m_lastName;

};
void main()
{

Name names[100];
names[0].setName("Mark", "Anderson");
names[0].printName();

}
� error C2512: 'Name' : no appropriate default constructor available

Name() is the so-called default constructor
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Solutions to Array of Objects
� Solution 1: provide a ctor without arguments … i.e. the default ctor

class Name {
public:

Name();
Name(char *firstName, char *lastName);
~Name();
void setName(char *firstName, char *lastName);
void printName() const;

private:
char *m_firstName;
char *m_lastName;

};

� Solution 2: have no ctor at all … i.e. use the implicit default ctor
class Name {
public:

~Name();
void setName(char *firstName, char *lastName);
void printName() const;

private:
char *m_firstName;
char *m_lastName;

};
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Constructors with Default Arguments
� Consider this class with two constructors

class Account {
public:

Account();
Account(double startingBalance);
void changeBalance(double amount);
void showBalance() const;

private:
double m_balance;

};

Account::Account() {
m_balance = 0.0;

}

Account::Account(double startingBalance) {
m_balance = startingBalance;

}

void main() {
Account client1, client2(100.0);
client1.showBalance();
client2.showBalance();

}

Output:
0.0
100.0
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Constructors with Default Arguments
� The class is rewritten as follows

class Account {
public:

Account(double startingBalance=0.0);
void changeBalance(double amount);
void showBalance() const;

private:
double m_balance;

};

Account::Account(double startingBalance) {
m_balance = startingBalance;

}

� We can now declare an array of Account.
void main() {

Account clients[100];
clients[0].changeBalance(100.0); clients[0].showBalance();

}

The single ctor is exactly the same as before

This works fine without default ctor.
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Initialization Lists
� Consider the following class

enum Breed {undefined, collie, poodle, coca, bulldog};
class Dog {
public:

Dog();
Dog(char *name, Breed breed, int age);
~Dog();
void list() const;

private:
char *m_name;
Breed m_breed;
int m_age;

};
� The constructor might look like this

Dog::Dog(char *name, Breed breed, int age) {
m_name = new char[strlen(name)+1];
strcpy(m_name, name);
m_breed = breed;
m_age = age;

}

�This ctor can be rewritten as:
Dog::Dog(char *name, Breed breed, int age)

: m_name(new char[strlen(name)+1]),
m_breed(breed), m_age(age) {

strcpy(m_name, name);
}
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Constant Data Member Initialization
� The breed of the dog will not change, so let us make this a constant 

variable in the class declaration.
class Dog {
public:

Dog();
Dog(char *name, Breed breed, int age);
~Dog();
void list() const;

private:
char *m_name;
const Breed m_breed;
int m_age;

};

� Other good uses for const
Dog::Dog(const char *name, const Breed breed, const int age)

: m_name(new char[strlen(name)+1]),
m_breed(breed), m_age(age) {

strcpy(m_name, name);
}

� Constant variables MUST be 
initialized in the initialization list

Dog::Dog():m_breed(undefined) {}
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Initialization List
� There are several cases where initialization list MUST be used 

� Constant data member
� Reference data member
� Non-default parent class constructor
� Non-default component object constructor

� Coding style: use initialization list as much as possible
� initialization list is inevitable in many cases

� initialization will be performed implicitly in the initialization list whether you 
use it or not.  It saves some computation to do it in the initialization list.

� Caution:
� The order of expressions in the initialization list is not the order of execution, 

the defining order of member variables in the class definition defines the order 
of execution.

Dog::Dog(const char *name, const Breed breed, const int age)
: m_age(age) , m_name(new char[strlen(name)+1]), m_breed(breed){

strcpy(m_name, name);
} first secondthird



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


