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CHAPTER 8 OPERATOR OVERLOADING

Operators that can be overloaded
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Fig. 8.1  Operators that can be overloaded.
Operators that cannot be overloaded
L* . ?: si zeof

Fig. 8.2  Operators that cannot be overloaded.

1 // Fig. 8.3: fig08_03.cpp
2 |l Overloading the streaminsertion and
3 |/ streamextraction operators.
4 #include <iostream h>
5 #include <iomanip. h>
6
7 class PhoneNumber {
8 friend ostream &operator<<( ostream& const PhoneNunber & );
9 friend i stream &operator>>( istream& PhoneNunber & );
10
11 private:
12 char areaCode[ 4 ]; [// 3-digit area code and null
13 char exchange[ 4 ]; [// 3-digit exchange and null
14 char line[ 5 1; /1 4-digit line and null
15}

Fig. 8.3  User-defined stream-insertion and stream-extraction operators
(part 1 of 2).
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16
17 /] Overloaded streaminsertion operator (cannot be
18 // a menber function if we would like to invoke it with
19 /I cout << sonmePhoneNumber;).
20 ostream &operator<<( ostream &out put, const PhoneNunber &num)
21 {
22 output << "(" << num areaCode << ") "
23 << num exchange << "-" << num i ne;
24 return output; /] enables cout << a << b << ¢;
25 1}
26
27 istream &operator>>( istream & nput, PhoneNunmber &num)
28 {
29 i nput.ignore(); /1 skip (
30 i nput >> setw( 4 ) >> num areaCode; // input area code
31 i nput.ignore( 2 ); /1 skip ) and space
32 i nput >> setw( 4 ) >> num exchange; // input exchange
33 i nput.ignore(); /1 skip dash (-)
34 input >> setw( 5 ) >> numline; [l input line
35 return input; /!l enables cin >> a >> b >> c;
36}
37
38 int main()
39
40 PhoneNunber phone; // create object phone
41
42 cout << "Enter phone nunber in the form (123) 456-7890:\n";
43
44 /1 cin >> phone invokes operator>> function by
45 /'l issuing the call operator>>( cin, phone ).
46 ci n >> phone;
47
48 /1 cout << phone invokes operator<< function by
49 /1 issuing the call operator<<( cout, phone ).
50 cout << "The phone nunber entered was: " << phone << endl;
51 return O;
52}
Ent er phone nunber in the form (123) 456-7890:
(800) 555-1212
The phone nunber entered was: (800) 555-1212
Fig. 8.3  User-defined stream-insertion and stream-extraction operators

(part 2 of 2).
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/1 Fig. 8.4: arrayl.h

/1 Sinple class Array (for integers)
#i f ndef ARRAY1_H

#defi ne ARRAY1 H

#i ncl ude <i ostream h>
class Array {

friend ostream &operator<<( ostream &, const Array & );
friend istream &operator>>( istream &, Array & );

public:
Array( int = 10 ); /1 default constructor
Array( const Array & ); /1 copy constructor
~Array(); /'l destructor
int getSize() const; /'l return size

const Array &operator=( const Array & ); // assign arrays
bool operator==( const Array & ) const; // conpare equal

/1 Determine if two arrays are not equal and
/1 return true, otherw se return false (uses operator==).
bool operator!=( const Array &right ) const

{ return! ( *this == right ); }

int &operator[]( int ); /1 subscript operator
const int &operator[]( int ) const; // subscript operator
static int getArrayCount(); /1 Return count of

/1 arrays instantiated.
private:
int size; // size of the array
int *ptr; // pointer to first element of array
static int arrayCount; // # of Arrays instantiated

}s

#endi f

Fig. 8.4 Demonstrating an Ar r ay class with overloaded operators (part 1 of 8).

/1 Fig 8.4: arrayl.cpp

/1 Menmber function definitions for class Array
#i ncl ude <i ostream h>

#i ncl ude <i omani p. h>

#i ncl ude <stdlib. h>

#i ncl ude <assert. h>

#i ncl ude "arrayl. h"

/1 Initialize static data nenber at file scope
int Array::arrayCount = O; /1 no objects yet

/1 Default constructor for class Array (default size 10)
Array::Array( int arraySize )
{

size = ( arraySize > 0 ? arraySize : 10 );

ptr = newint[ size ]; // create space for array

assert( ptr !'=0); /1 termnate if nenory not allocated
++ar r ayCount ; /] count one nore object
for (int i =0; i < size; i++)

ptr[ i ] = 0; /1 initialize array

/1 Copy constructor for class Array
/1 must receive a reference to prevent infinite recursion
Array::Array( const Array & nit ) : size( init.size)
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ptr = newint[ size ]; // create space for array

assert( ptr !'=0); /[l terminate if nenory not allocated
++ar r ayCount ; /] count one nore object
for (int i =0; i < size; i++)

ptr[ i ] =init.ptr[ i ]; // copy init into object

/1 Destructor for class Array

Array::~Array()

{
delete [] ptr; /'l reclaimspace for array
--arrayCount; /1 one fewer objects

}

/1l Get the size of the array
int Array::getSize() const { return size; }

/1 COverl oaded assi gnment operator
/1 const return avoids: ( al = a2 ) = a3
const Array &Array::operator=( const Array &right )

if ( &ight '=1this ) { [// check for self-assignment

Fig. 8.4 Demonstrating an Ar r ay class with overloaded operators (part 2 of 8).
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/1 for arrays of different sizes, deallocate original
/1 left side array, then allocate new |l eft side array.
if ( size !=right.size ) {

delete [] ptr; /1 reclaimspace
size = right.size; /1 resize this object
ptr = newint[ size ]; // create space for array copy
assert( ptr !'=0); /Il terminate if not allocated
}
for (int i =0; i < size; i++)
ptr[ i ] =right.ptr[ i ]; [/ copy array into object
return *this; /1 enables x =y = z;

}

/l Determine if two arrays are equal and
/] return true, otherw se return fal se.
bool Array::operator==( const Array &right ) const

if ( size !=right.size)
return fal se; /1 arrays of different sizes
for (int i =0; i < size; i++)

if (ptr[ i ] !'!=right.ptr[ i ] )
return false; // arrays are not equal

return true; /1 arrays are equal

}

/1 Overl oaded subscript operator for non-const Arrays
/'l reference return creates an |val ue
int &Array::operator[]( int subscript )

/1 check for subscript out of range error
assert( O <= subscript && subscript < size );
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return ptr[ subscript ]; // reference return
}
/1 Overl oaded subscript operator for const Arrays
/'l const reference return creates an rval ue
const int &Array::operator[]( int subscript ) const

/1 check for subscript out of range error
assert( O <= subscript && subscript < size);

return ptr[ subscript ]; // const reference return

Fig. 8.4 Demonstrating an Ar r ay class with overloaded operators (part 3 of 8).
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/1 Return the number of Array objects instantiated
/1 static functions cannot be const
int Array::getArrayCount() { return arrayCount; }

/1 COverl oaded i nput operator for class Array;
/1 inputs values for entire array.
i stream &operator>>( istream & nput, Array & )

{
for (int i =0; i < a.size; i++)
input >> a.ptr[ i 1;
return input; /1 enables cin >> x >>vy;
}

/1 COverl oaded out put operator for class Array
ost ream &oper at or <<( ostream &out put, const Array &a )

o
int i;
for (i =0; i <a.size; i++) {
output << setw( 12 ) << a.ptr[ i ];
if ( (i +1) %4 ==0) // 4 nunbers per row of output
out put << endl;
}
if (i %4 !'=0)
out put << endl;
return output; /1 enabl es cout << x << y;
}

Fig. 8.4 Demonstrating an Ar r ay class with overloaded operators (part 4 of 8).
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167 /1 Fig. 8.4: fig08_04.cpp

168 // Driver for sinple class Array
169 #incl ude <i ostream h>

170 #include "arrayl. h"

171

172 int main()

173 {

174 /1 no objects yet

175 cout << "# of arrays instantiated ="

176 << Array::getArrayCount () << '\n';
177

178 /] create two arrays and print Array count
179 Array integersl( 7 ), integers2;

180 cout << "# of arrays instantiated ="

181 << Array::getArrayCount () << "\n\n";
182

Fig. 8.4 Demonstrating an Ar r ay class with overloaded operators (part 5 of 8).

183 /1 print integersl size and contents

184 cout << "Sjize of array integersl is "

185 << integersl. getSize()

186 << "\nArray after initialization:\n"

187 << integersl << '\n';

188

189 /1 print integers2 size and contents

190 cout << "Sjize of array integers2 is "

191 << integers2.getSize()

192 << "\nArray after initialization:\n"

193 << integers2 << '\n';

194

195 /1 input and print integersl and integers2
196 cout << "lnput 17 integers:\n";

197 cin >> integersl >> integers2;

198 cout << "After input, the arrays contain:\n"
199 << "integersl:\n" << integersl

200 << "integers2:\n" << integers2 << '\n';
201

202 /1 use overloaded inequality (!=) operator

203 cout << "Evaluating: integersl != integers2\n";
204 if ( integersl != integers2)

205 cout << "They are not equal\n";

206

207 /] create array integers3 using integersl as an
208 /1 initializer; print size and contents

209 Array integers3( integersl );

210

211 cout << "\nSize of array integers3 is "

212 << integers3.getSize()

213 << "\nArray after initialization:\n"

214 << integers3 << '\n';

215

216 /'l use overl oaded assi gnnment (=) operator

217 cout << "Assigning integers2 to integersl:\n";
218 integersl = integers2;

219 cout << "integersl:\n" << integersl

220 << "integers2:\n" << integers2 << '\n';
221

222 /1 use overloaded equality (==) operator

223 cout << "Evaluating: integersl == integers2\n";
224 if ( integersl == integers2)

225 cout << "They are equal\n\n";

226

227 /1 use overl oaded subscript operator to create rval ue
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228 cout << "integersl[5] is " << integersl[5] << '\n';
229
230 /1 use overl oaded subscript operator to create |value
231 cout << "Assigning 1000 to integersl[5]\n";
232 i ntegersi[5] = 1000;
233 cout << "integersl:\n" << integersl << '\n';
Fig. 8.4 Demonstrating an Ar r ay class with overloaded operators (part 6 of 8).
234
235 // attenpt to use out of range subscript
236 cout << "Attenpt to assign 1000 to integersl[15]" << endl;
237 integersl[15] = 1000; // ERROR out of range
238
239 return O,
240 }
# of arrays instantiated = 0
# of arrays instantiated = 2
Size of array integersl is 7
Array after initialization:
0 0 0 0
0 0 0
Size of array integers2 is 10
Array after initialization:
0 0 0 0
0 0 0 0
0 0
I nput 17 integers:
123456789 10 11 12 13 14 15 16 17
After input, the arrays contain:
i ntegersi:
1 2 3 4
5 6 7
i nt egers2:
8 9 10 11
12 13 14 15
16 17
Eval uating: integersl != integers2
They are not equal
Size of array integers3 is 7
Array after initialization:
1 2 3 4
5 6 7
Assigning integers2 to integersl:
i ntegersi:
8 9 10 11
12 13 14 15
16 17
Fig. 8.4 Demonstrating an Ar r ay class with overloaded operators (part 7 of 8).
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CHAPTER 8
i nt egers2:
8 9 10 11
12 13 14 15
16 17
Eval uating: integersl == integers2

They are equal

i ntegers1[5] is 13
Assi gning 1000 to integersi[5]

i nt egersl:
8 9 10 11
12 1000 14 15
16 17

Attenpt to assign 1000 to integersl[15]
Assertion failed: O <= subscript && subscript < size,
file Arrayl.cpp, line 87

abnormal program termn nation

9

Fig. 8.4 Demonstrating an Ar r ay class with overloaded operators (part 8 of 8).
1 // Fig. 8.5: stringl.h

2 |/ Definition of a String class

3 #ifndef STRINGL_H

4  #define STRINGL_H

5

6 #include <iostream h>

7

8 ~class String {

9 friend ostream &operator<<( ostream &, const String & );

10 friend i stream &operator>>( istream &, String & );

11

12 public:

13 String( const char * = "" ); // conversion/default ctor

14 String( const String & ); /1 copy constructor

15 ~String(); /1 destructor

16 const String &operator=( const String & ); // assignment
17 const String &operator+=( const String & ); // concatenation
18 bool operator!() const; /1 is String enpty?
19 bool operator==( const String &) const; // test sl == s2
20 bool operator<( const String &) const; // test sl < s2
21

22 /] test sl != s2

23 bool operator!=( const String & right ) const

24 { return !( *this ==right ); }

25

26 /] test sl > s2

27 bool operator>( const String &ight ) const

28 { return right < *this; }

29

Fig. 8.5 Definition of a basic St ri ng class (part 1 of 9).
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30 /1 test sl <= s2

31 bool operator<=( const String &ight ) const

32 { return !'( right < *this ); }

33

34 /1 test sl >= s2

35 bool operator>=( const String &ight ) const

36 { return !'( *this < right ); }

37

38 char &operator[]( int ); /1 subscript operator
39 const char &operator[]( int ) const; // subscript operator
40 String &operator()( int, int ); // return a substring
41 int getlLength() const; /1 return string |ength
42

43 private:

44 int |ength; /1 string length

45 char *sPtr; /1 pointer to start of string
46

47 void setString( const char * ); // utility function

48 };

49

50 #endif

Fig. 8.5 Definition of a basic St ri ng class (part 2 of 9).

51 // Fig. 8.5: stringl.cpp

52 /] Menber function definitions for class String

53 #include <iostream h>

54 #include <i omani p. h>

55 #include <string. h>

56 #include <assert. h>

57 #include "stringl. h"

58

59 /] Conversion constructor: Convert char * to String

60 String::String( const char *s ) : length( strlen( s ) )

61 {

62 cout << "Conversion constructor: " << s << '\n';

63 setString( s ); /1 call utility function

64 '}

65

66 // Copy constructor

67 String::String( const String &copy ) : length( copy.length )
68 {

69 cout << "Copy constructor: " << copy.sPtr << '\n';

70 setString( copy.sPtr ); // call utility function

71}

72

73 |/ Destructor

74 String::~String()

75 {

76 cout << "Destructor: " << sPtr << '\n';

Fig. 8.5 Definition of a basic St ri ng class (part 3 of 9).
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delete [] sPtr; /1 reclaimstring

/1 Cverl oaded = operator; avoids self assignment
const String &String::operator=( const String &ight )

{
cout << "operator= called\n";
if ( &ight '=this ) { /1 avoid self assignnment
delete [] sPtr; /1 prevents nenory | eak
I ength = right.|ength; /1 new String length
setString( right.sPtr ); /1 call utility function
}
el se
cout << "Attenpted assignnent of a String to itself\n";
return *this; /'l enabl es cascaded assignnents
}

/1 Concatenate right operand to this object and
/1 store in this object.
const String &String::operator+=( const String &ight )

{
char *tempPtr = sPtr; // hold to be able to delete
I ength += right.|ength; /1 new String | ength
sPtr = new char[ length + 1 ]; // create space
assert( sbPtr 1= 10); /1 terminate if menory not allocated
strcpy( sPtr, tenpPtr ); /1 left part of new String
strcat( sPtr, right.spkPtr ); // right part of new String
delete [] tenpPtr; /1 reclaimold space
return *this; /] enabl es cascaded calls

}

/1 1s this String enpty?

bool String::operator!() const { return length == 0; }

/1 Is this String equal to right String?
bool String::operator==( const String &ight ) const
{ return strcnmp( sPtr, right.sPtr ) == 0; }

/1 I's this String less than right String?
bool String::operator<( const String &ight ) const
{ return strcmp( sPtr, right.sPtr ) < O0; }

/1 Return a reference to a character in a String as an |val ue.
char &String::operator[]( int subscript )

/1 First test for subscript out of range
assert( subscript >= 0 & subscript < length );

Fig. 8.5 Definition of a basic St ri ng class (part 4 of 9).
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127
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return sPtr[ subscript ]; // creates |value

}

/1 Return a reference to a character in a String as an rval ue.
const char &String::operator[]( int subscript ) const

/1 First test for subscript out of range
assert( subscript >= 0 && subscript < length );

return sPtr[ subscript ]; // creates rvalue

}

/1 Return a substring beginning at index and
/1 of length subLength as a reference to a String object.
String &String::operator()( int index, int subLength )
{
/1 ensure index is in range and substring length >= 0
assert( index >= 0 && index < length & subLength >= 0 );

String *subPtr = new String; // enpty String
assert( subPtr !'=0); // ensure new String allocated

/1 determne |l ength of substring

if ( ( subLength == 0) || ( index + subLength > length ) )
subPtr->length = length - index + 1;

el se
subPtr->l ength = subLength + 1;

/1 allocate nenory for substring

del ete subPtr->sPtr; // delete character array from object
subPtr->sPtr = new char[ subPtr->length ];

assert( subPtr->spPtr !'= 0 ); // ensure space allocated

/1 copy substring into new String
strncpy( subPtr->sPtr, &sPtr[ index ], subPtr->length );
subPtr->sPtr[ subPtr->length ] = "'\0"; // terminate String

return *subPtr; /1 return new String

}

/1 Return string |length
int String::getLength() const { return length; }

/1 Utility function to be called by constructors and
/| assignment operator.
void String::setString( const char *string2 )

{
sPtr = new char[ length + 1 ]; // allocate storage
assert( skPtr !'=0); // terminate if menmory not all ocated
strcpy( sPtr, string2 ); /1 copy literal to object

}

Fig. 8.5 Definition of a basic St ri ng class (part 5 of 9).
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/1 COverl oaded out put operator
ost ream &oper at or <<( ostream &out put, const String &s )
{

out put << s.sPtr;

return output; /1 enabl es cascadi ng

}

/1 Overl oaded i nput operator
i stream &operator>>( istream & nput, String &s )

{
char tenp[ 100 ]; /1 buffer to store input
i nput >> setw( 100 ) >> tenp;
s = tenp; /1 use String class assignnent operator
return input; /1 enabl es cascadi ng
}

Fig. 8.5 Member function definitions for class St r i ng (part 6 of 9).

195
196
197
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224

/1 Fig. 8.5: fig08_05.cpp
/1 Driver for class String
#i ncl ude <i ostream h>

#i ncl ude "stringl. h"

int main()

{
String s1( "happy" ), s2( " birthday" ), s3;

/1 test overloaded equality and relational operators
cout << "slis \"" << sl << "\"; s2is \"" << s2

<< u\n; S3iS\"" << S3 <<|\u|
<< "\ nThe results of conparing s2 and sl1:"
<< "\ns2 == sl yields "

<< ( s2 ==s1 ? "true" : "false" )

<< "\ns2 = sl yields "

<< ( s2!=3s1? "true" : "false" )

<< "\ns2 > sl yields "

<< ( s2 >sl1 ? "true" : "false" )

<< "\ns2 < sl yields "

<< ( s2 <sl ? "true" : "false" )

<< "\ns2 >= sl yields "

<< ( s2 >=s1 ? "true" : "false" )

<< "\ns2 <= sl yields "

<< ( s2 <=s1 ? "true" : "false" );

/'l test overloaded String enpty (!) operator
cout << "\n\nTesting !s3:\n";
if (!s3) {

cout << "s3 is enpty; assigning sl to s3;\n";

Fig. 8.5 Definition of a basic St ri ng class (part 7 of 9).

© Copyright 1998 by Prentice Hall. All Rights Reserved.
For use only by instructors in courses for which C++ How to Program, Second Editon is the required textbook.

13



CHAPTER 8 OPERATOR OVERLOADING

225 s3 = sl1; /1 test overl oaded assignment
226 cout << "s3 is \"" << 83 << "\"":

227 }

228

229 /1 test overloaded String concatenation operator

230 cout << "\n\nsl += s2 yields s1 =";

231 sl += s2; /] test overl oaded concatenation
232 cout << s1i;

233

234 /] test conversion constructor

235 cout << "\n\nsl +=\" to you\" yields\n";

236 sl += " to you"; // test conversion constructor
237 cout << "sl =" << s1 << "\n\n";

238

239 /'l test overloaded function call operator () for substring
240 cout << "The substring of sl starting at\n"

241 << "location O for 14 characters, s1(0, 14), is:\n"
242 << sl( 0, 14 ) << "\n\n";

243

244 /1 test substring "to-end-of-String" option

245 cout << "The substring of sl starting at\n"

246 << "l ocation 15, s1(15, 0), is: "

247 << s1( 15, 0 ) << "\n\n"; // O is "to end of string"
248

249 /1 test copy constructor

250 String *s4Ptr = new String(sl);

251 cout << "*s4Ptr =" << *s4Ptr << "\n\n";

252

253 /] test assignnment (=) operator with self-assignnent

254 cout << "assigning *s4Ptr to *s4Ptr\n";

255 *s4Ptr = *s4Ptr; /1 test overl oaded assignment
256 cout << "*s4pPtr = " << *s4Ptr << '\n';

257

258 /1 test destructor

259 del ete s4ptr;

260

261 /1 test using subscript operator to create |value

262 sl 0] ="'H;

263 sl 6] ='B';

264 cout << "\nsl after sl1[0] ='H and s1[6] ="'B is: "
265 << sl << "\n\n";

266

267 /'l test subscript out of range

268 cout << "Attenpt to assign 'd" to s1[30] yields:" << endl;
269 sl 30 ] ="d'; /1 ERROR: subscript out of range
270

271 return O;

272 '}

Fig. 8.5 Definition of a basic St ri ng class (part 8 of 9).
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Conversi on constructor: happy
Conversi on constructor: birthday
Conver si on constructor:

sl is "happy"; s2 is " birthday"; s3 is ""
The results of conparing s2 and si:
s2 == sl yields fal se

s2 !=s1 yields true

s2 > sl yields fal se

s2 < sl yields true

s2 >= sl yields fal se

s2 <= sl yields true

Testing !s3:

s3 is enpty; assigning sl to s3
operator= cal |l ed

s3 is "happy"

sl += s2 yields s1 = happy birthday

sl += " to you" yields
Conversion constructor: to you
Destructor: to you

sl = happy birthday to you

Conver si on constructor:

The substring of sl starting at

location O for 14 characters, s1(0, 14), is:
happy bi rthday

Conver si on constructor:
The substring of sl starting at
|l ocation 15, s1(15, 0), is: to you

Copy constructor: happy birthday to you
*s4Ptr = happy birthday to you

assigning *s4Ptr to *s4Ptr

operator= cal |l ed

Attenpted assignnent of a String to itself
*s4Ptr = happy birthday to you

Destructor: happy birthday to you

sl after s1[0] = 'H and s1[6] = 'B is: Happy Birthday
to you

Attenpt to assign 'd" to s1[30] vyields:

Assertion failed: subscript >= 0 & subscript < | ength,
file Stringl.cpp, line 76

abnornmal programterm nation

Fig. 8.5

For use only by instructors in courses for which C++ How to Program, Second Editon is the required textbook.
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1 /] Fig. 8.6: datel.h

2 |/ Definition of class Date

3  #ifndef DATE1_H

4  #define DATEL H

5 #include <iostream h>

6

7 class Date {

8 friend ostream &operator<<( ostream & const Date & );
9

10 public:

11 Date( int m=1, int d =1, int y = 1900 ); // constructor
12 void setDate( int, int, int ); // set the date

13 Dat e &operator ++(); /'l preincrenent operator
14 Date operator++( int ); /1 postincrenent operator
15 const Date &operator+=( int ); // add days, nodify object
16 bool |eapYear( int ); /1l is this a |leap year?
17 bool endOf Month( int ); /1 is this end of nonth?
18

19 private:

20 int nonth;

21 i nt day;

22 int year;

23

24 static const int days[]; /1 array of days per nobnth
25 voi d hel pl ncrenment () ; /1 utility function

26 };

27

28 #endif

Fig. 8.6  Class Dat e with overloaded increment operators (part 1 of 7).

29 /] Fig. 8.6: datel.cpp

30 // Member function definitions for Date class

31 #include <iostream h>

32 #include "datel.h"

33

34 /] Initialize static menber at file scope;

35 // one class-w de copy.

36 const int Date::days[] ={ 0, 31, 28, 31, 30, 31, 30,

37 31, 31, 30, 31, 30, 31};

38

39 // Date constructor

40 Date::Date( int m int d, int y ) { setDate( m d, y ); }
41

42 || Set the date

43 void Date::setDate( int mm int dd, int yy )

44

45 nmonth = ( M >= 1 & mMm<= 12 ) ? nm: 1;

46 year = (yy >= 1900 && yy <= 2100 ) ? yy : 1900;

47

Fig. 8.6  Class Dat e with overloaded increment operators (part 2 of 7).
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48 /1 test for a |eap year

49 if ( month == 2 && | eapYear( year ) )

50 day = ( dd >= 1 & dd <= 29 ) ? dd : 1,

51 el se

52 day = ( dd >= 1 & dd <= days[ nonth ] ) ? dd : 1;
53 }

54

55 /] Preincrenent operator overloaded as a nenber function.
56 Date &Date::operator++()

57

58 hel pl ncrerment () ;

59 return *this; // reference return to create an | val ue
60 }

61

62 /] Postincrenent operator overloaded as a nmenber function.
63 // Note that the dummy integer paraneter does not have a
64 /] paraneter nane.

65 Date Date::operator++( int )

66 {

67 Date tenp = *this;

68 hel pl ncrerment () ;

69

70 /1 return non-increnented, saved, tenporary object

71 return tenp; // value return; not a reference return
72}

73

74 /] Add a specific nunmber of days to a date

75 const Date &Date::operator+=( int additional Days )

76 {

77 for (int i =0; i < additional Days; i++ )

78 hel pl ncrenent ();

79

80 return *this; /1 enabl es cascadi ng

81 }

82

83 // If the year is a |leap year, return true;

84 |/ otherwi se, return false

85 bool Date::leapYear( int y )

86 {

87 if (y %400 == [] (y %100 !'=0 &y %4 ==0) )
88 return true; /1 a leap year

89 el se

920 return false; // not a |leap year

91 }

92

Fig. 8.6  Class Dat e with overloaded increment operators (part 3 of 7).

93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

/| Determine if the day is the end of the nonth
bool Date::endOMonth( int d)

{
if ( month == 2 && | eapYear( year ) )
return d == 29; // last day of Feb. in |eap year
el se
return d == days[ nonth ];
}

/1 Function to help increment the date
voi d Date:: hel pl ncrenment ()
{
if ( endOMnth( day ) & nonth == 12 ) { // end year
day = 1;
month = 1;
++year;

© Copyright 1998 by Prentice Hall. All Rights Reserved.
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109
110
111
112
113
114
115
116 }
117

}

else if ( endOMnth( day ) ) { /1 end nmonth
day = 1;
++nont h;

el se /1 not end of month or year; increnent day
++day;

118 // Overl oaded out put operator
119 ostream &operator <<( ostream &out put, const Date &d )

120 {

121 static char *nonthNane[ 13 ] = { "", "January",
122 "February", "March", "April", "My", "June",
123 "July", "August", "Septenber", "OCctober",
124 "Novenber", "Decenber" };

125

126 out put << nonthNarme[ d.month ] << '

127 << d.day << ", " << d.year;

128

129 return output; /! enabl es cascadi ng

130 }

Fig. 8.6  Class Dat e with overloaded increment operators (part 4 of 7).

131 // Fig. 8.6: fig08_06.cpp
132 // Driver for class Date
133 #incl ude <i ostream h>

134 #include "datel. h"

135

136 int main()

137

138 Date di1, d2( 12, 27, 1992 ), d3( 0, 99, 8045 );
Fig. 8.6  Class Dat e with overloaded increment operators (part 5 of 7).
139 cout << "dl is " << dl

140 << "\nd2 is " << d2

141 << "\nd3 is " << d3 << "\n\n";

142

143 cout << "d2 += 7 is " << ( d2 += 7 ) << "\n\n";
144

145 d3.setDate( 2, 28, 1992 );

146 cout << " d3is " << d3;

147 cout << "\n++d3 is " << ++d3 << "\n\n";

148

149 Date d4( 3, 18, 1969 );

150

151 cout << "Testing the preincrement operator:\n"
152 << " d4dis " << d4 << '"\n";

153 cout << "++d4 is " << ++d4 << '\n';

154 cout << " d4is " << d4 << "\n\n";

155

156 cout << "Testing the postincrenent operator:\n"
157 << " d4dis " << d4 << '"\n";

158 cout << "d4++ is " << d4++ << '\n';

159 cout << " dd4is " << d4 << endl;

160

161 return O;

162 }

Fig. 8.6  Class Dat e with overloaded increment operators (part 6 of 7).
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dl is January 1, 1900

d2 is Decenber 27, 1992

d3 is January 1, 1900

d2 += 7 is January 3, 1993
d3 is February 28, 1992

++d3 is February 29, 1992

Testing the preincrenent operator:
d4 is March 18, 1969

++d4 is March 19, 1969
d4 is March 19, 1969

Testing the postincrenment operator:
d4 is March 19, 1969

d4++ is March 19, 1969
d4 is March 20, 1969

19

Fig. 8.6  Output from driver for class Dat e (part 7 of 7).
1 /I Fig. 8.7: conplexl.h
2 |/ Definition of class Conplex
3 #ifndef COWPLEX1_H
4 #define COVPLEX1 H
5
6 class Conpl ex {
7 public:
8 Conpl ex( double = 0.0, double = 0.0 ); /'l constructor
9 Conpl ex operator+( const Conplex & ) const; // addition
10 Conpl ex operator-( const Conplex & ) const; // subtraction
11 const Conpl ex &operator=( const Conplex & ); // assignnent
12 void print() const; /1 out put
13 private:
14 doubl e real; /1 real part
15 doubl e imagi nary; // imaginary part
16 };
17
18 #endif
Fig. 8.7 Demonstrating class Conpl ex (part 1 of 5).
19 // Fig. 8.7: conmplexl.cpp
20 /! Member function definitions for class Conpl ex
21 #include <iostream h>
22 #include "conpl ex1. h"
23
24 || Constructor
25 Conpl ex: : Conpl ex( double r, double i )
26 real ( r ), imaginary( i ) { }
27
28 /] Overloaded addition operator
29 Conpl ex Conpl ex: : operator+( const Conplex &operand2 ) const
30
31 return Conpl ex( real + operand2.real,
32 i magi nary + operand2.imagi hary );
33 1}
34
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For use only by instructors in courses for which C++ How to Program, Second Editon is the required textbook.



CHAPTER 8 OPERATOR OVERLOADING

35 // Overloaded subtraction operator
36 Conpl ex Conpl ex: :operator-( const Conplex &operand2 ) const

37 {

38 return Conpl ex( real - operand2.real,

39 i magi nary - operand2.imagi hary );
40 }

Fig. 8.7 Demonstrating class Conpl ex (part 2 of 5).

41
42 || Overl oaded = operator
43 const Conpl ex& Conpl ex: : operator=( const Conplex &right )

44

45 real =right.real;

46 i magi nary = right.imaginary;

47 return *this; /'l enabl es cascadi ng
48 1}

49

50 // Display a Conplex object in the form (a, b)
51 void Conplex::print() const
52 { cout << '(' << real <<

<< immginary << ')'; }

Fig. 8.7 Demonstrating class Conpl ex (part 3 of 5).

53 // Fig. 8.7: fig08_07.cpp
54 /| Driver for class Conplex
55 #include <iostream h>

56 #include "conpl ex1. h"

57

58 int main()

59

60 Conplex x, y( 4.3, 8.2), z( 3.3, 1.1);
61

62 cout << "x: ":
63 X.print();

64 cout << "\ny: ";
65 y.print();

66 cout << "\nz: ";
67 z.print();

68

69 X =y + z

70 cout << "\n\nx =y + z:\n";
71 X.print();

72 cout << " = ";
73 y.print();

74 cout << " + ";
75 z.print();

76

77 X =y - z;

78 cout << "\n\nx =y - z:\n";
79 X.print();

80 cout << " = ";
81 y.print();

82 cout << " - ":
83 z.print();

84 cout << endl;

85

86 return O;

87 }

Fig. 8.7 Demonstrating class Conpl ex (part 4 of 5).
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x: (0, 0)
y: (4.3, 8.2)
z: (3.3, 1.1)
X =y + z:
(7.6, 9.3) = (4.3, 8.2) + (3.3, 1.1)
X =y - z:
(1, 7.1) = (4.3, 8.2) - (3.3, 1.1)
Fig. 8.7 Demonstrating class Conpl ex (part 5 of 5).

21

1 // Fig. 8.8: hugeintl.h
2 |/ Definition of the Hugelnt class
3 #ifndef HUCEINT1_H
4 #define HUGEI NT1_H
5
6 #include <iostream h>
7
8 class Hugelnt {
9 friend ostream &operator<<( ostream &, Hugelnt & );
10 public:
11 Hugelnt( long = 0 ); /'l conversion/default constructor
12 Hugel nt ( const char * ); /1 conversion constructor
13 Hugel nt operator+( Hugelnt & ); /1 add anot her Hugel nt
14 Hugel nt operator+( int ); [/ add an int
15 Hugel nt operator+( const char * ); // add an int in a char *
16 private:
17 short integer[30];
18 };
19
20 #endif
Fig. 8.8 A user-defined huge integer class (part 1 of 5).
21 /! Fig. 8.8: hugeintl. cpp
22 /] Menmber and friend function definitions for class Hugelnt
23 #include <string. h>
24 #include "hugeint1. h"
25
26 /1 Conversion constructor
27 Hugelnt::Hugelnt( Iong val )
28 {
29 int i;
30
31 for (i =0; i <= 29; i++)
32 integer[ i ] = 0; /1 initialize array to zero
33
34 for (i =29; val '=0 &% i >=0; i--) {
35 integer[ i ] = val % 10;
36 val /= 10;
37 }
38 }
39
40 Hugel nt:: Hugelnt( const char *string )
41 {
42 int i, j;
43
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44 for (i =0; i <=29; i++)

45 integer[ i ] = 0;

46

47 for (i =30 - strlen( string ), j = 0; i <= 29; i++, j++)
48 integer[ i ] = string[ j ] - '0";

49 }

50

51 // Addition
52 Hugel nt Hugel nt::operator+( Hugelnt &op2 )

54 Hugel nt tenp;
55 int carry = 0;

57 for (int i =29; i >=0; i--) {
58 tenp.integer[ i ] = integer[ i

] +
59 op2.integer[ i

] + carry;

61 if ( tenp.integer[ i ] >9) {
62 temp.integer[ i ] % 10;

63 carry = 1;

64 }

65 el se

66 carry = 0;

67 }

69 return tenp;

Fig. 8.8 A user-defined huge integer class (part 2 of 5).

72 /1 Addition
73 Hugelnt Hugelnt::operator+( int op2 )
74 { return *this + Hugelnt( op2); }

76 [/ Addition
77 Hugelnt Hugelnt::operator+( const char *op2 )
78 { return *this + Hugelnt( op2); }

80 ostream& operator<<( ostream &out put, Hugelnt &um)

84 for (i =0; ( numinteger[ i ] ==0) & (I <=29 ); i++)
85 ; I/ skip leading zeros

87 if (i ==30)

88 out put << 0;

89 el se

90 for (; i <=29; i++)

91 output << numinteger[ i ];

93 return output;
94 }

Fig. 8.8 A user-defined huge integer class (part 3 of 5).
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95 // Fig. 8.8: fig08_08.cpp

96 // Test driver for Hugelnt class
97 #include <iostream h>

98 #include "hugeintl. h"

99
100 int main()
101 {
102 Hugel nt n1( 7654321 ), n2( 7891234 ),
103 n3( "99999999999999999999999999999" ),
104 n4( "1" ), nb5;
105
106 cout << "nlis " << nl << "\nn2 is " << n2
107 << "\nn3 is " << n3 << "\nnd is " << n4
108 << "\nn5 is " << n5 << "\n\n";
109
110 n5 = nl + n2;
111 cout << nl << " + " << n2 << " =" << nb5 << "\n\n";
112
113 cout << n3 << " + " << n4d << "\n=" << ( N3 + n4d)
114 << "\'n\n";
115
116 n5 = nl + 9;
117 cout << nl << " + " << 9 << " =" << nb5 << "\n\n";
Fig. 8.8 A user-defined huge integer class (part 4 of 5).
118
119 n5 = n2 + "10000";
120 cout << n2 << " + " << "10000" << " = " << nb << endl
121
122 return O;
123 }
nl is 7654321
n2 is 7891234
N3 is 99999999999999999999999999999
nd is 1
n5 is 0
7654321 + 7891234 = 15545555
99999999999999999999999999999 + 1
= 100000000000000000000000000000
7654321 + 9 = 7654330
7891234 + 10000 = 7901234
Fig. 8.8 A user-defined huge integer class (part 5 of 5).
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