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/1l Denonstrate references, const references, const nenber functions,
/1 ECE3090
/]l George F. Riley, Ceorgia Tech, Spring 2012

#i ncl ude <stdi o. h>
#i ncl ude <i ostrean»

usi ng nanmespace std;

/!l Define class Awith a default constructor, non-default constructor,
/1 and a "Copy Constructor".

class A {

public:
A(); /1 Default constructor
A(int); /1 Non-Default Constructor

A(const A&); // A copy constructor is used by the conpile whenever
/1 a "copy" of an object is needed.

~A() ; /1 And a destructor
public:
voi d operator=(const A& rhs); // Assignment operator
void Print(); /1 Menmber function to print the x variable
void PrintC() const; // Another print, the "const" keyword is a pronise
/1 that the PrintC nenber function will not change
/1 any menbers in the object.
int x; /'l Single data nmenber
public:

/1 Demonstrate a function returning a reference
int& X() { return x; }

b

A A)
x(0)

{

cout << "Hello fromA: :A() Default constructor" << endl;

}

A CA(Int i)
©ox(h)
{
cout << "Hello fromA: :A(int) constructor" << endl;

}
A:: A(const A& a)

x(a. x)
{

cout << "Hello fromA: :A(const A& constructor" << endl;

}

A ~A()
{
cout << "Hello fromA:: A destructor" << endl;
}
voi d A::operator=(const A& rhs)
{
X = rhs.x;

Program references.cc



57 cout << "Hello from A::operator=" << endl;

58 }

59

60 void A :Print()

61 {

62 cout << "A:Print(), x " << x << endl;
63 }

64

65 void A::PrintC() const

66 {

67 cout << "A:PrintC(), x " << x << endl;
68 }

69

70 // Define some subroutines to call with variations on A argunents.
71 void PassAByVal ue(A a)

72 {
73 cout << "PassAByValue, a.x " << a.x << endl;
74 a.x++; // Increment the x menber of the passed object

75 a.Print();
76 a.PrintC();

77}

78

79 voi d PassAByRef erence( A& a)

80 {

81 cout << "PassAByReference, a.x " << a.x << endl;

82 a.x++; // Increment the x menber of the passed object

83 a.Print();
84 a.PrintC();

85 }

86

87 voi d PassAByConst Ref er ence(const A& a)

88 {

89 cout << "PassAByReference, a.x " << a.x << endl;

20 /1l a.x++; [/ Increnment the x nenber of the passed object..won't conpile
91 a.PrintC(); [/ Call the "const" print function...wrks perfectly

92 /la.Print(); // Call to "non-const" print function fails!

93 /1 Conpiler error fromabove line. Wy?

94 /'l references.cc: In function 'void PassAByConst Ref erence(const A&)’:
95 /1 references.cc:90: error: passing 'const A" as 'this' argument of
96 /1 "void A:Print()’ discards qualifiers

97 }

98

99 void PassAByPoi nter (A* a)

100 {

101 cout << "PassAByPointer, a->x " << a->x << endl;

102 a- >X++;

103 a->Print();

104 a->PrintC();

105 }

106

107

108 int main()

109 {

110 cout << "Creating a0"; getchar();

111 A ao; /] Default constructor called
112
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cout << "Creating al"; getchar();
A al(l); // Constructor with integer argument

cout << "Creating a2"; getchar();
A a2(a0); // Copy constructor

cout << "Creating a3"; getchar();
A a3 = a0; // Wich constructor?

cout << "Assigning a3 = al"; getchar();
a3 = al; // Wich constructor, if any?

[/l Call some of the "A" subroutines

cout << "PassAByVal ue(al)"; getchar();
PassAByVal ue(al);
PassAByVal ue(al)" << endl;

cout << "After
al.Print();

/1 Which constructor, if any?

cout << "PassAByReference(al)"; getchar();
PassAByRef erence(al); // Which constructor, if any?
PassAByRef erence(al)" << endl;

cout << "After
al.Print();

cout << "PassAByConst(al)"; getchar();
PassAByConst Ref erence(al); // Which constructor, if any?
PassAByConst Ref erence(al)" << endl;

cout << "After
al.Print();

cout << "PassAByPoi nter(&al)"; getchar();
PassAByPoi nter (&al); // Wich constructor, if any?
PassAByPoi nter(al)" << endl;

cout << "After
al.Print();

/1 Use the X() menber function to get a reference to x

cout << "al. X()
al. X() = 10;
al.Print();

10"; getchar();

cout << "PassAByConst Ref erence"; getchar();
PassAByConst Ref er ence( 20) ;
/1 \Why does the above conpile? What does it do?

return O;
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