8.1
8.2
8.3
8.4
8.5
8.6
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Operator Overloading
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8.1 f 4

*EE G R EIE S R RE
— & 5 + % §“(operator overloading)
o B+, -, *, [, %, <<, >>

— AR BT

— @ F P>y

» object2 = objectl.add(object?2);

e object2 = object2 + objectl;

* Object2+= objectl;

© 2003 Prentice Hall, Inc. All rights reserved.



82 EH+ s {iehh iR
o 73l i (Types)
- R EFHAE

 bool, char, short, int, long, float, double %
SV R - K )<< >> K EFES

X
SRR AP

e AR *FEFE I PIEY

e R HIFYHE I LPHIFE I
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— &3 4 23 35 operatorts G jT F iE
— B4

o fuizend st AL Operator+
o Ry it AL S Operator-
o FiFh i fLan;t LS Operator*

© 2003 Prentice Hall, Inc. All rights reserved.



i\. m;};

8.3:&

I
Foa PR FRAGEL S S E o N
* bool, char, short, int, long, float, double %
— AR REY S A R R
o VR HAEEUFE L F At HER
- R IREYL S w
e d =3 vd 1=
— 7} T EE B HC
o Glheit-F/F A BEE A 4+ - - BEE
+ BE LS5 'éﬁfﬂgrm&ﬁt s P
RS S

e L
—mézr’ ;$k+ T 7
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kL L

Operators that can be overloaded

+ - * / % N & |

~ 1 = < > += -= *=

/= %= N= &= = << >> >>=
<<= == I= <= >= && 11 ++

— —>* , -> 1] O new delete
new[ ] delete[]

« TR P EEE S

Operators that cannot be overloaded

. x o ?: sizeof

© 2003 Prentice Hall, Inc. All rights reserved.



8.4 FH F Jn;V-Af SV b |
i ﬁ_%l; —+ ul'l )3 3 ﬁé = ;7\“
— = B 3% (Member functlons)
e #HthiSkBFI1EFE <

ud
P
(1]
(\3 |
> \-1'\
N
P} 4).
\?{:,.
o
‘3\
=

°
i
4!
AN
¥
T
s

s
e 4o:Datel+Date2, B|Datel _moperator+(Date2) S 3N g e v
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c FWHF I A AT TS
— Zb= A 3 3% (Non member functions)

AL ¥ O iEE IR E A e

* 4o & 13 B~private 2 protected T = A B < Zf & friend

o |4r:Datel+Date2, Bjoperator+(Datel, Date2) & 38 4 et v
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¢ EET dfeEe Rl
— & RFE R

o vt 2 WK (% i B 3 & 5

 Gl4c:Datel+Date2, B Datel«roperator+(Date2) g 3¢ A v v
- H-:3FE ~;

o« f B B S A e

o Bl4r:Datel++, P Dateleroperator++() o 38 Ak v v
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8.4 FH F Jn;V-A f SV b g a0

o T4 I (Commutative operators)

] e
. “a+b”
. “b+a”

—ﬂ&ﬁi*#é

Q’q

A
- Fiﬁ%'%— fﬁﬁ;‘;:a‘_ S

¢ BRADY AR TR
- B bTE L - BEE S
- #HhbratER T - BEE S E a0
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e 4r: cout << Datel

« FE>>EE S

i, oStream &

— T aud e A i istream &

o |4 cin << Datel
c SIS BEY T LA
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e S <<E>>EE I F BN
— AP T A& - BN
e Class PhoneNumber
o ¥V ikiehk- BRI
- % §\>>L
. ”ﬁPhoneNumber@p ] ¥ a&exﬁﬂ ~ #74:(123) 456-7890
- % a*r\ <<:F B F
o 2k PhoneNumberg &)+ IJEP%?J ¥ 74 :(123) 456-7890
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// Fig. 8.3: fi1g08 03.cpp

[/ GRS RENEEIS>R<<EY S
//

#include <iostream>

using std::cout;
using std::cin;
using std::endl;
using std::ostream;
using std::istream;

#include <iomanip>

using std::setw;

I

#_% PhoneNumber #g &)

class PhoneNumber {

Triend ostream &operator<<( ostream&, const PhoneNumber & );

friend istream &operator>>( istream&, PhoneNumber & );:

p

}

rivate:
char areaCode[ 4 1; // = ##&%3 % #H+null
char exchange[ 4 1; // = B¥#&F 2#&E+null
char IineL 5 ]; // = BEF REA+NUl
: // end class PhoneNumber

Qutline

fig08 03.cpp
(1 of 3)

© 2003 Prentice Hall, Inc.
All rights reserved.



27
28
29
30
31
32
33
34
35
36
37
38
1)
40
41
42
43
44
45
46
47
48
49
50
51
52

// $§\5§§4<<, &% 23 f S5l
t ) 1:335<<§i;?] Flcout
// cout << somePhoneNumber;

ostream &operator<<( ostream &output, const PhoneNumber &num )

{

output << (" << num.areaCode << ') "
<< num.exchange << "-" << num.line;

return output; // enables cout << a << b << c;

} 7/ end function operator<<

[/ SFEEI>>, @ EAR S5

// BFET IS E>>D cing B TR

// cin >> somePhoneNumber;

istream &operator>>( istream &input, PhoneNumber &num )

{

input.ignore(); /] piE- BErFACC

input >> setw( 4 ) >> num.areaCode; // #j* 3 % #48, setw(4)z 3 8 Bk
input.ignore( 2 ); // BiE :xﬁﬁﬁ%-% DI

input >> setw( 4 ) >> num.exchange; // ﬁ]%&l% R 9
input.ignore(); // BiE- %ﬁﬁ%¢$5i‘—

input >> setw( 5 ) >> num.line; /] AR R

return Input; // enables cin >> a >> b >> c;

Qutline

fig08 03.cpp
(2 of 3)

© 2003 Prentice Hall, Inc.
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53

54 3} // end function operator>>

55

56 1nt main(Q)

57 {

58 PhoneNumber phone; // # : - & &3 PhoneNumber#g % ¢~ 2
59

60 cout << "Enter phone number in the form (123) 456-7890:\n"";
61

62 // cin >> phone ¢+ operator>> 2= f &3
63 // operator>>( cin, phone )

64 cin >> phone; // #§» - B LE5H

65

66 cout << "The phone number entered was: " ;
67

68 // cout << phone ¢ *? operator<< zt= f & ;3
69 // operator<<( cout, phone )

70 cout << phone << endl; // - BT E548

71

72 return O;

73

74 %} // end main

Enter phone number in the form (123) 456-7890:
(800) 555-1212
The phone number entered was: (800) 555-1212

_ 16
Qutline

fig08 03.cpp
(3 0of 3)

fig08_03.cpp
output (1 of 1)

© 2003 Prentice Hall, Inc.
All rights reserved.



86 5 HEE AWY

i (static) = B o 7
i B ooV E R 3 B R R

Zﬂr

8
-7-T

i

ZARBEIESEEEEES

— Is % = s.operator!()
class String {
public:
bool operator!() const;

h

© 2003 Prentice Hall, Inc. All rights reserved.
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8.6 }FHEY ~EH S

o % §\H iF 5 ~iF 5 5 (unary operators)
— b ﬁ X ;7\:
CRE- B B
o SBc P H_p WP 2 B S w4 1% e (reference)
° B

SR Lr k2erg e A7 A5
— Is & = operator!(s)
class String {
friend bool operator!( const String & )

© 2003 Prentice Hall, Inc. All rights reserved.

18



875 PREY AEE S

— ﬁ \Zl'r;\‘
o ﬁ;tj)\-— )tz 2}@(
o T L Zb¥F fy(static)= f Iy
ﬁ:, A \f’st#E’*%'ziE«”?#i
o B4

S 3R Ap 4B Y S
— class String {
public:

const String &operator+=( const String & );

h

— y+=2z ¥ >t y.operator+=(z)

© 2003 Prentice Hall, Inc. All rights reserved.
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— ZE ﬁ X ;7\“
* RS B S
o G4

- S F P phEES
— class String {
friend const String &operator+=(String &, const String & );

5
—y+=z e operat0r+=( Y, Z )

© 2003 Prentice Hall, Inc. All rights reserved.
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8.8 & z|F 3% . Array class

o CH+erird 7|
-2} FR% S
— A A i * == bR
— T g * Ki;uj#% e L=

— - S~
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8.8 & z|F 3% . Array class

— 7 #;] s Z (18 F D)
GIRTECH [| FES: i S| R
- Tt << >>§i;—lﬂ:/$q?]» i 7]

— ¥ == 87 = f 5 i

© 2003 Prentice Hall, Inc. All rights reserved.
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// Fig. 8.4: arrayl.h

// T EH- BV OEEREERE s Array
#ifndef ARRAY1l H

#define ARRAY1l H

#include <iostream>

using std::ostream;
using std::istream;

class Array {

friend ostream &operator<<( ostream &, const Array & ); // % #<

friend istream &operator>>( istream &, Array & ); // % £>>
public:

Array( int = 10 ); /] REHS

Array( const Array & ): // i %43 (copy constructor)

~Array(Q); // jEip+

int getSize() const; // BwrE &)

// assignment operator
const Array &operator=( const Array & ): //$f§=

// equality operator
bool operator==( const Array & ) const; //% §'==

Qutline

arrayl.h (1 of 2)

© 2003 Prentice Hall, Inc.
All rights reserved.
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

// inequality operator; returns opposite of == operator
bool operator!=( const Array &right ) const //7 {'!=

{

return ! ( *this == right ); // =% Array::operator==

} 7/ end function operator!=

// subscript operator for non-const objects returns lvalue
int &operator[1( int ); //% {55 28] ]

// subscript operator for const objects returns rvalue
const_int &operator[]( int ) const; //% §# 35+ # 0] ]

private:
int size; // 354 ]
int *ptr; // ik

}; 7/ end class Array

#endif

Qutline

arrayl.h (2 of 2)

© 2003 Prentice Hall, Inc.
All rights reserved.
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// Fig 8.5: arrayl.cpp
// Array#gu s B St 1K
#include <iostream>
using std::cout;

using std::cin;

using std::endl;
#include <iomanip>

using std::setw;

#include <new> // @ CH+ansRpe g # i

#include <cstdlib> // i#*Fexit()sN

#include “arrayl.h” // Array#w] 2 %

// Arrayfgu|ehp 22 S (P 24 o) 5 10)
Array::Array( int arraySize )
{

// HBEHEEH L]

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

ptr = new int[ size ]; // BB E s Es T

Qutline

arrayl.cpp (1 of 7)

© 2003 Prentice Hall, Inc.
All rights reserved.
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

for ( int

I = 0; 1 < size; i++)
ptr[ 1 ]

0; /7 i i3

} 7/ end Array default constructor

// Arraysgu] gl S
// %R - Rreferencetgi R i B(F2 WiEges e gevif Q23 )
Array::Array( const Array &arrayToCopy )

: size( arrayToCopy.size )

{
ptr = new int[ size ]; // fEEEREETF L FTH

for ( iInt

1 = 0; 1 < size; i++)
ptr[ 1 ]

arrayToCopy.ptr[ i 1; // AF#Es|F#

} // end Array copy constructor

// Arrayif s éﬁﬁé’ﬁ#—i
Array::~Array()

{
delete [] ptr; // $#xdsjaizgis #

} // end destructor

Qutline

arrayl.cpp (2 of 7)

© 2003 Prentice Hall, Inc.
All rights reserved.
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54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

// By &)
int Array::getSize() const
{

return size;
} // end function getSize

// % ¥ 3 =(assignment operator)
// BwilgiconstvEA: (al = a2 ) = a3fA;Falthimstix
const Array &Array::operator=( const Array &right )

{
if ( &right != this ) { // #a@e e L3 Epe 28

78 3 L EARE ST EE AR

// wEFRRIEERNREREA ]

1T ( size != right.size ) {
delete [] ptr; // BaR kB HTE
size = right.size; // &)
ptr = new Int[ size ]; // £k =R

} // end inner if

for ( int i = 0; i < size; i++ )
ptr[ i ] = right.ptr[ i ]; 7/ 4#les)|

} // end outer if

Qutline

arrayl.cpp (3 of 7)

© 2003 Prentice Hall, Inc.
All rights reserved.
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77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

return *this; // enables x =y = z, for example

} // end function operator=

// SPEE ==
// ¥ES BEFSpZEE -, - KR @vtrue, ZpRl@wfalse
bool Array::operator==( const Array &right ) const

ifT ( size '= right.size )
return false; // R¥iS B E R

for Cint 1 = 0; 1 < size; 1++ )

if CptrL 1 ] !'= right.ptr[ 1 ] )
return false; 7/ # 25 BEs|lap 3 2340k

return true; // A BRI GR FE

} // end function operator==

Qutline

arrayl.cpp (4 of 7)

© 2003 Prentice Hall, Inc.
All rights reserved.
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98 // 3§ EFzgERI[]

99 // &ﬂz;ﬁ%—(subscript)#ﬁ TR s 2V Ea gL~

100 int &Array::operator[]( int subscript )
101 {

102 /7 # & (subscript) L7 &L 71§ F

103 iIT ( subscript < 0 || subscript >= size ) {

104 cout << "\nError: Subscript " << subscript
105 << " out of range" << endl;

106

107 exit( 1 ); [// %i’f%—kr%i’iiﬁ‘i?l]%ﬁ] R
108

109 } 7/ end if

110

111 return ptr[ subscript ]; // @wvisn <z %
112

113 } // end function operator[]

114

FR

Lrs

%

Qutline

arrayl.cpp (5 of 7)

© 2003 Prentice Hall, Inc.

All rights reserved.
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115 7/ 5§25+ EnE x5 []

116 // B~dizxfk(subscript)dp 2§ 5| R 2 44,2 F e R Ls( 2z p

117 const iInt &Array: :operator[]( int subscript ) const

118 {
119
120
121
122
123
124
125
126
127
128
129

// & Birf-(subscript) £ 7 478 L 5§ F
iIT ( subscript < 0 || subscript >= size ) {
cout << "\nError: Subscript " << subscript
<< " out of range"” << endl;

exit( 1 ); // ek ARG L7 FRIYS AN
} 7/ end if

return ptr[ subscript ]; // @wv s <3 2%

130 } // end function operator[]

131

132 // % $‘>>5’§_}¢ 3
B3//ﬁ%§%iﬂﬁﬁ
134 istream &operator>>( istream &input, Array &a )

135 {
136
137
138
139
140

for Cint 1 =0; 1 < a.
input >> a.ptr[ i ];

return input; // enables cin >> x >> y;

141 ¥} // end function

Qutline

arrayl.cpp (6 of 7)

© 2003 Prentice Hall, Inc.
All rights reserved.
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31

142 .
143 // 5 fi<<iB 3 Outline
144 ostream &operator<<( ostream &output, const Array &a )
145 {

arrayl.cpp (7 of 7
146 int i yl.cpp ( )
147

148 /7 WAL IN
149 for (1 =0; 1 < a.size; 1++ ) {

150 output << setw( 12 ) << a.ptr[ i ];

151

152 if (( i+1Q)%4::())//*3Mﬂ$t%&$ﬁﬁﬁ
153 output << endl;

154

155 } // end for

156

157 iT (i %4 1=0) // &8-F#HF, Fjadie- 72 4B HFPFA#F
158 output << endl;

159

160 return output; // enables cout << X << y;

161

162 } // end function operator<<

© 2003 Prentice Hall, Inc.
All rights reserved.
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22
23
24
25

// Fig. 8.6: fi1g08 06.cpp
// Arrayig w) R iR fe st
#include <iostream>

using std::cout;
using std::cin;
using std::endl;

#include "arrayl.h"

int main(Q)

{
Array integersl( 7 ); // 2= - B¥ & F%7H A F L5
Array integers2; [/ FE - BF EFRI0B A F gL 5

// & i slintegersleik o BR R
cout << "Size of array iIntegersl is "
<< integersl.getSize()
<< "\nArray after initialization:\n" << integersl;

// Fhdslintegers2:hik o B R
cout << "\nSize of array integers2 is "
<< integers2.getSize()
<< "\nArray after initialization:\n" << integers2;

Qutline

fig08 06.cpp
(1 of 3)

© 2003 Prentice Hall, Inc.
All rights reserved.
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27
28
29
30
31
32
33
34
35
36
37
38
£1e)
40
41
42
43
44
45
46
a7

// ﬁe?l » 17 R #cF %L sintegersl® ®L5integers?2
cout << "\nlnput 17 integers:\n';
cin >> integersl >> integers2;

cout << "\nAfter input, the arrays contain:\n"
<< "integersl:\n" << integersl
<< "integers2:\n"" << integers2;

// i EFEE S =X ¥ slintegersle L slintegers2E E A
cout << "\nEvaluating: iIntegersl != integers2\n";

if ( integersl != integers2 )
cout << "integersl and integers2 are not equal\n’;

// # % zlintegersli: = i 5]integers3

// 7| zlintegers3

Array integers3( integersl ); // #ri4i i
cout << '"\nSize of array integers3 is "

<< integers3.getSize()

<< "\nArray after initialization:\n" << integers3;

Qutline

fig08 06.cpp
(2 of 3)

© 2003 Prentice Hall, Inc.
All rights reserved.
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54
55
56
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58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

// #*iEE S =% 75 integersleii
cout << "\nAssigning integers2 to integersl:\n'';
integersl = integers2; // note target is smaller

cout << "integersl:\n" << iIntegersl
<< "integers2:\n" << integers2;

// # % EE I ==X¥rEslintegersli_E £t F]integers2
cout << "\nEvaluating: iIntegersl == integers2\n";

if ( integersl == integers2 )
cout << "integersl and integers2 are equal\n";

// #rEEF[JHFBL5 P F
cout << "\nintegersl[5] is " << integersl[ 5 ];

/7 @ EEI RPN F

cout << "\n\nAssigning 1000 to integersl[5]\n";
integersl[ 5 ] = 1000;

cout << "integersl:\n" << iIntegersl;

/1 # RN FRE

cout << "\nAttempt to assign 1000 to integersl[15]"

integersl[ 15 ] = 1000; // ERROR: out of range

return O;

75 %} // end main

<< endl;

Qutline

fig08 06.cpp
(3 0of 3)

© 2003 Prentice Hall, Inc.
All rights reserved.
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Size of array integersl is 7 // = disisjintegerslea+ & p %
Array after initialization:

0 0 0 0

0 0 0

Size of array integers2 is 10 // = idiisjintegers2¢i+ | & p %
Array after initialization:

0 0 0 0
0 0 0 0
0 0

Input 17 integers: // ﬁ%»l?ﬂ%&f}" L zlintegerslZ 2L 5jintegers?2
12345678910 11 12 13 14 15 16 17

After input, the arrays contain:

integersl:
1 2 3 4
5 6 7
integers2:
8 9 10 11
12 13 14 15

Qutline

fig08 06.cpp
output (1 of 3)

© 2003 Prentice Hall, Inc.
All rights reserved.
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Evaluating: integersl != integers2 //%|%E7]integersl® i s|integers2E 7 4 36

integersl and integers2 are not equal Outllne

Size of arra)_/ inFeg?rSS_is 7 // @ * Lijintegersli: = Fintegers3 fig08 06.cpp

Array after initialization: ¢ _t 5 of 3
1 2 3 4 output (2 of 3)
5 6 7

Assigning integers2 to integersl: // & * :#E 3 =% ¥ 5]integersléie

integersl:
8 9 10 11
12 13 14 15
16 17
integers2:
8 9 10 11
12 13 14 15
16 17
Evaluating: integersl == integers2 // *|¥rsjintegersli_E %>t 7jintegers2

integersl and integers2 are equal

integersi[5] is 13 // #* EEF[#F5=L5p 3

© 2003 Prentice Hall, Inc.
All rights reserved.



Assigning 1000 to integersi[5] // # * &5 3 [|% 29L5|p %
integersl:

8 9 10 11
12 1000 14 15
16 17

Attempt to assign 1000 to integersl[15] // f‘é*iﬁ:’iﬁ%&lﬁvf_ﬁ_

Error: Subscript 15 out of range

Qutline

fig08 06.cpp
output (3 of 3)

© 2003 Prentice Hall, Inc.
All rights reserved.
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3] %]

o AWk
— L F R A B
e float to int

» doubleto int
e Int to float

—%?ﬁ’;? S (57 ])
E YRR

© 2003 Prentice Hall, Inc. All rights reserved.
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8.9 A%

# 7| 1& & 3 (Cast operator;conversion operator)
S AT P TR A L T Ay
e class A
o (char) A, (int) A, (float) A, ...

— & Jp H_ZE#F Ax (non-static) = A G 3
— A 1;[; lé% i’i-’%\' ﬁ \ZX"\‘
— 7 ’#iﬂ B w E e F R A iy

© 2003 Prentice Hall, Inc. All rights reserved.
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8.9 A%

e 4
— #-class Af& 4| = char *
e K s class Asigr i
e fl(char *)s¢ =*r's_operator char*()

* Prototype
A: operator char *() const;

— e e #class A S H v oz T A

A: -operator Int() const;
A: :operator OtherClass() const;

© 2003 Prentice Hall, Inc. All rights reserved.
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3] %]

o & |V i\ e
— BK R EAJStrlng"’ Al = char *
—cout << s; // s 1s a String

% E € p 4 S 4] = char *
. %*Q—,\S;;\ B 3<<

R E A - B H 0

© 2003 Prentice Hall, Inc. All rights reserved.
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8.10% | #= 3¢ : A String Class

%i#é:ﬁ* @giﬁ%

|
Eq%‘z‘a
1%
1‘;4
3y
e
= .
%
U)
H
1
S
Q
e
*‘1‘3
L

"}5 — 1]}@,] ~ 2 ¥

Bv At BESpn 2
onﬂﬁr-Strlng s1(*“hi1”’);

— & * char * 3| i enF ALaE = Stringd ¢

- TP H - ﬁ;,] » Kﬁ'{mi ’]‘#*5‘ SR E_gE A 2 ﬁ‘

© 2003 Prentice Hall, Inc. All rights reserved.
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24
25
26

// Fig. 8.7: stringl.h
// String % 2 %
#ifndef STRING1_H
#define STRING1 H

#include <iostream>

using std::ostream;
using std::istream;

class String {

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

public:

String( const char * = “7 ); // @ #3 , @ ¥ char *3 ¢ § iefiy »
String( const String & ); // FREE S e Hvstringd i § T'Fﬁ;fl)»

~String(Q); // jRips

const String &operator=( const String & );
const String &operator+=( const String & ); //

bool operator!() const;

//
//

bool operator==( const String & ) const; //

bool operator<( const String & ) const;

//

_ 43
Qutline

stringl.h (1 of 3)

==, 43 BFPF EFHE

<, B|:test sl < s2
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/7 SPEEII=, HEaF 8 LFAF b test sl 1= s2
bool operator!=( const String & right ) const

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

} 7/ end function operator!=

//$$§£4>,w:sl>52
bool operator>( const String &right ) const

{

return right < *this;
} 7/ end function operator>

// 5PEEF<=, b1 sl <= 82
bool operator<=( const String &right ) const

{
return !'( right < *this );

} 7/ end function operator <=

// SPEEF>=, bt sl >= s2

bool operator>=( const String &right ) const
{

return !'( *this < right );

} 7/ end function operator>=

Qutline

stringl.h (2 of 3)
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70

char &operator[]( int ); // 3§25 :3883[]
const char &operator[]( int ) const; // 3§ %5+ #EF 55 []

String operatorQ( int, int ); // $§E5+(Q, * kw3
// PERETINIEETIR
int getLength() const; // @wv 3¢ £ R

private:
int length; // * k33%38 LR
char *sPtr; // 331% ¢ BRegadpie

void setString( const char * ); // utility function
/% ke pgE
}:; // end class String

#endi

Qutline

stringl.h (3 of 3)
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// Fig. 8.8: stringl.cpp
// #gwclasseai= B S5t i
#include <iostream>

using std::cout;
using std::endl;

#include <iomanip>

using std: :setw;

#include <new> // # % CH+enzs B ilpe ¥ # i
#include <cstring> // # % strcpy£strcats ;b

#include <cstdlib> // % exitd
#include “stringl.h” // # #* String#g ]

// Stringﬁ‘lﬁﬂlé—’%ﬁé— s#char *3|;\ehx g L String
String::String( const char *s )

length( strlen( s ) )
{

cout << "Conversion constructor: " << s << "\n";
setString( s ); [/ FERIEREF RPN R SN

} // end String conversion constructor

Qutline

stringl.cpp (1 of 8)
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// Stringingg {3
String::String( const String &copy )
length( copy.length )
{
cout << "Copy constructor: " << copy.sPtr << "\n-;
setString( copy.sPtr ); // &z 38 p %

} // end String copy constructor

// ﬁi*}#;
String::~String()
{
cout << "Destructor: " << sPtr << "\n";

delete [] sPtr; // #%iii
} // end ~String destructor

// S{EES=, @wiEi*const String &3, FLE > & §iwE
const String &String::operator=( const String &right )
{

cout << "operator= called\n";

it ( &right !'= this ) { // wAHEFEpe
delete [] sPtr; // BixERE
length = right.length; // =%gFE L)
setString( right.sPtr ); // KEFEBPE
}

Qutline

stringl.cpp (2 of 8)
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else

cout << "Attempted assignment of a String to itself\n";

return *this; // jb 5 £4p%# i, #:51=52=S3;
} 7/ end function operator=

/7% PEE S 4=,

//ikﬁ-ﬁ.’] *»F e eI RFE s, B|:S1="ABC”, S2=123”, Sl+=

const String &String::operator+=( const String &right )

{
size_t newLength = length + right.length;

strcpy( tempPtr, sPtr ); //F& TtempPtrp Z 5 P wF P HEchp 3
strcpy( tempPtr + length, right.sPtr ); //:lé-ﬁ]» P
//4c FltempPtris &

delete [] sPtr; // Bxp a e pilp 3

sPtr = tempPtr; // % sPtripifip FltempPtr#ti; e
length = newLength; // %4 i+ alengthp %

return *this; // éi§%$'§i§?&yész, ] :S1+=S2+=S3;

} 7/ end function operator+=

/ ZRER
char *tempPtr = new char[ newLength + 1 ]; // feii =Rt s

el

A

Sy

S2, B|S1=*ABC123”

TF ¥

Qutline

stringl.cpp (3 of 8)

© 2003 Prentice Hall, Inc.
All rights reserved.

48



8l //5FEEF,» kW3 £2 £ 259
82 bool String::operator!() const

83 {

84 return length == 0;

85

86 } // end function operator!

87

88 //% R 3==,7 kH¥rH 3 ¢ L3 LR TR Ak
89 bool String::operator==( const String &right ) const

0 {

91 return strcmp( sPtr, right.sPtr )
92

93 } // end function operator==

94

95 // 5 EEF <, KRS F B et ]

96 bool String::operator<( const String
97 {

98 return strcmp( sPtr, right.sPtr )
99

100 } // end function operator<

101

&right ) const

< 0;

Qutline

stringl.cpp (4 of 8)
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102 /73§25 28088 3 []

103 char &String::operator[]( int subscript )

104 {

105  //#EERELERDLER

106 iIT ( subscript < 0 || subscript >= length ) {

107 cout << "Error: Subscript " << subscript
108 << " out of range" << endl;

109

110 exit( 1); /7% &E

111 3}

112

113 return sPtr[ subscript ]; //@w %3

114

115 } // end function operator][]

116

117 /75 854885 5 [

118 const char &String::operator[]( int subscript ) const
119 {

120 //# AL E RN FE

121 iIT ( subscript < 0 || subscript >= length ) {

122 cout << "Error: Subscript " << subscript
123 << " out of range" << endl;

124

125 exit( 1); //7% &l

126 }

127

128 return sPtr[ subscript ]; //@w § #%¥
129
130 } // end function operator][]

Qutline

stringl.cpp (5 of 8)
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155

//@wd indexi* % B4~& B & lengthe3 5 8
//%]:S1="ABC12345678, =r'S1(3,3) ¢ @w ¥ ¢ “C12”
String String::operator()( int index, int subLength )

{

// ¥k HindexfE 24Nz ¢ %E},z\?—‘ﬁsubLengtmo

// ok Baniitwe 3

iIT ( index < O || 1ndex >= length || subLength < 0 )
return ""'; // w3t 3@

// {E3 3¢ LR, 4ok index+sublengthigi§ 3 ¢ #F,PIF 32 ERFHE
int len;

iIT ( ( subLength == 0 ) || ( index + subLength > length ) )
len = length - iIndex;

else
len = sublLength;

// prl- B REERE GRS TP
char *tempPtr = new char[ len + 1 ];

// 3 F B A P tempPtra ¥ b 3 @
strncpy( tempPtr, &sPtr[ index ], len );
tempPtr[ len ] = °\0";

Qutline

stringl.cpp (6 of 8)
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177
178

//E - B RS F B aStrings
String tempString( tempPtr );
delete [] tempPtr; //# =R

return tempString; //@w 333 3 8 ehaStringd~ it
} // end function operator()

//3¥ 28 ER
int String::getLength() const
{

return length;
} // end function getlLenth

/73838 RE
void String::setString( const char *string2 )

{
sPtr = new char[ length + 1 ]; //p% =i
strcpy( sPtr, string2 ); //E %R

} // end function setString

Qutline

stringl.cpp (7 of 8)
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179

180 // % i\s'g"g <<

181 ostream &operator<<( ostream &output, const String &s )
182 {

183 output << s.sPtr;

184

185 return output; // i % €7l Hlicout << S1 << S2 << S3
186

187 } // end function operator<<

188

w9//$$§§'>>

190 istream &operator>>( istream &input, String &s )

191 {

192 char temp[ 100 ]; //z - mga'mgr';%'qﬁ] »~F B

193

194 input >> setw( 100 ) >> temp;

195 s = temp; //#%char *3| i3 ¢ d5i¥ String# i s, € @& * HAEHF

Qutline

stringl.cpp (8 of 8)

196 // const String &String::operator=( const String &right )
197 return input; //riF % £rFed Hlzcin >> S1 >> S2 >> S3
198

199 } // end function operator>>
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// Fig. 8.9: fi1g08 09.cpp
// String#g ) pliEaE N
#include <iostream>

using std::cout;
using std::endl;

#include "'stringl.h™ // #& * String# %

int mainQ)

String s1( “happy” );
String s2( " birthday™ );
String s3;

// BlEStringe==,1=,> < >= <= <<i#HF

cout << sl 1s \"""" << sl << "\""; s2 is \'"" << 82
<< "\"; s3 1s \""" << 83 << "\"'"
<< "\n\nThe results of comparing s2 and sl1:"
<< '"\ns2 == sl yields "

<< (82 == s1 ? "true™ : "false”™ )
<< "\ns2 != sl yields "

<< ((s2 =881 ? "true"™ : "false"™ )
<< "\ns2 > sl yields "

<< ((s2 > s1 ? "true" : "false™ )

Qutline

fig08 09.cpp
(1 of 4)
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<< "\ns2 < sl yields "

<< (82 <s1 ? "true™ : "false” )
<< '"\ns2 >= sl yields "

<< (82 >= s1 ? "true"™ : "false” )
<< "\ns2 <= sl yields "

<< (82 <= s1 ? "true™ : "false”™ );

// RIEStringehliE E &
cout << "\n\nTesting !s3:\n";

ifT (1s3) {
cout << "'s3 is empty; assigning sl to s3;\n";
s3 = s1;
cout << "'s3 1s \""" << s3 << "\

ks

// BIEStrings+=iF 5 3

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

cout << sl1;

// RIFStringsnigf)aE fg_:.\

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

sl += “ to you”’; //ﬁﬁéStringﬁﬁgﬂh?ﬁié, Sl+=(char *)...
cout << sl = " << s1 << "\n\n"';

Qutline

fig08 09.cpp
(2 of 4)
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// ElEString=n()iEE 3+

cout << "The substring of sl starting at\n"
<< "location 0 for 14 characters, s1(0, 14),
<< s1( 0, 14 ) << "\n\n"';

// REStringihQEEF ,d AR IF P B E
cout << "The substring of sl starting at\n"
<< "location 15, si1(15, 0), i1s: "
<< s1( 15, 0) << “\n\n”’; // O£ 73|38 2Bk

// RIEStringivg
String *s4Ptr = new String( sl );
cout << "\n*sdPtr = " << *s4Ptr << "\n\n"";

// RIFEStrings=#EF ,p ¢ pindbp
cout << 'assigning *s4Ptr to *s4Ptr\n";
*s4Ptr = *s4Ptr;

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

/7 REBES
delete s4Ptr;

is:\n"

Qutline

fig08 09.cpp
(30f4)
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// RIEStrings[]EE &

sl[ 0 ] =
s1l[ 6 ]

IHI;
IBI;

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

// RIFRLERAE B iR
cout << "Attempt to assign "d" to s1[30] yields:" << endl;

si[ 30 ] =

return O;

} // end main

IdI;

// ERROR: subscript out of range

Qutline

fig08 09.cpp
(4 of 4)

© 2003 Prentice Hall, Inc.
All rights reserved.

57



//@"}#Sl, s2, s3= BString$ 2
Conversion constructor: happy
Conversion constructor: birthday
Conversion constructor:

-

// BIFEStrings==,1=,>,<,>= <= <<iFE 3+
sl 1s "happy"; s2 is " birthday"”; s3 i1s ""

The results of comparing s2 and sl1:
s2 == sl yields false
s2 1= sl yields true
s2 > sl yields false
s2 < sl yields true
s2 >= sl yields false
s2 <= sl yields true

// BIFEStringsl:E E 5

Testing !s3:

s3 iIs empty; assigning sl to s3;
operator= called

s3 is "happy”

// RIFEStrings+=,8 5 &
sl += s2 yields sl = happy birthday

Qutline

fig08_09.cpp
(1 of 3)

© 2003 Prentice Hall, Inc.
All rights reserved.

58



Outline
// RIFEStringhig )
sl += " to you" yields ;
Conversion constructor: to you f|908_09.cpp

Destructor: to you (2(1f3)
sl = happy birthday to you

// BIEStringshQEE +

Conversion constructor: happy birthday //#&()iE %+ ¢ §2* - #FtempString
Copy constructor: happy birthday //()i& % + returné 4 ¢ v - @Estringf #
Destructor: happy birthday //jzitempString

The substring of sl starting at
location O for 14 characters, s1(0, 14), is:
happy birthday

Destructor: happy birthday //j## ()if 5 & v @ dstrings &

// RIFEStringehQEE F ,d T B FF P R E
Conversion constructor: to you

Copy constructor: to you

Destructor: to you

The substring of sl starting at
location 15, s1(15, 0), is: to you

Destructor: to you

© 2003 Prentice Hall, Inc.

All rights reserved.
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// RIEEStringssg @l i )
Copy constructor: happy birthday to you 'ﬁ908_09133p
(3 0f 3)

*s4Ptr = happy birthday to you

// RIREStrings=@& X+ ,p 2 pikkp
assigning *s4Ptr to *s4Ptr

operator= called

Attempted assignment of a String to itself
*s4Ptr = happy birthday to you

/] RIS
Destructor: happy birthday to you

// RIFEStrings[]EE &
s1 after s1[0] = "H" and s1[6] = "B" is: Happy Birthday to you

//W%ﬁ%ﬁ@%@ﬁ%ﬁ
Attempt to assign "d" to s1[30] yields:
Error: Subscript 30 out of range

© 2003 Prentice Hall, Inc.
All rights reserved.



8.11 % ;‘ﬁ}i F 4+ ——

s SN EHEM Y -FE S
— ++object, --object
— % & f 3
o S\ RA
— Date &operator++();
e ++dl ¢ =¥ d1l.operator++() & 3"
— {8 % LA R S50
o 3
— Friend Date &operator++( Date &);
e ++d1 ¢ ¥ r'operator++( dl )3t

© 2003 Prentice Hall, Inc. All rights reserved.
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811%§§ﬁ4+ﬂa"

b

. ?f@ ++£9 15

__.‘ 7

— Object++ 2" object--
— % & f 3
o I3\ R
— Date operator++( Int |);
e dl++¢ =¥ r'dl.operator++( 0 )
— {8 % LA R S50
o Fn3t G
— friend Date operator++( Data &,
e dl1++¢ = r?operator++( di1, 0 )

© 2003 Prentice Hall, Inc. All rights reserved.
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8.11 7 §%i&

o & i (Return values)
— ++objectz" --object
o B %% (:Date &)
o ¥ X5 o ¥
— object ++ &% object --
o BiE
o Bw Al Ble enig

L= 44 RN
e 7} Rt é’.'@%’fp_‘_ﬁ_é

© 2003 Prentice Hall, Inc. All rights reserved.
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8.12 % |

e Datesg =] # |

A ? LTI R A I - BN

e :Z3day, month, £ year

— §$E+:
- AHETE S HEE

— ¥ EET L (s -
~ BT 5 E Dkl -

© 2003 Prentice Hall, Inc. All rights reserved.
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1 // Fig. 8.10: datel.h Outline
2 // Date¥gw] z % _
3  #ifndef DATE1l_H

4  #define DATE1_H datel.h (1 of 2)
5 #include <iostream>

6

7 using std::ostream;

8

9 class Date {

10 friend ostream &operator<<( ostream &, const Date & );

11

12 public:

13 Date( int m = 1, intd =1, inty = 1900 ); // #Z{+

14 void setDate( int, int, int ); // X =zp¥#

15

16 Date &operator++(); // SR EHHEES

17 Date operator++( int ); /P ErEES

18

19 const Date &operator+=( int ); // 5 {+=F5F

20

21 bool leapYear( int ) const; // kL EZRPE

22 bool endOfMonth( int ) const; // % &4&E F 8- B2 dkis— %

© 2003 Prentice Hall, Inc.
All rights reserved.
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32
33
34

private:
int month;
int day;
int year;

static const int days[];
void helplncrement();

}; 7/ end class Date

#endif

// FE R hX ;gt,ﬁtfp;';gg]g»}; -
[/ Bp A lYEGEEAE

Qutline

datel.h (2 of 2)
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// Fig. 8.11: datel.cpp
// Datefgw|= B & ;% 2%
#include <iostream>
#include "datel.h"

/7 AR
const int Date::days[] =
{ o0, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31 };

/7 p e
Date::Date( int m, int d, Iinty)

{
setDate( m, d, y );

} // end Date constructor

// x=Er, p, &
void Date::setDate( int mm, int dd, int yy )
{

month = (. mm >= 1 & mm <= 12 ) ? mm - 1;
year = (yy >= 1900 && yy <= 2100 ) ? yy : 1900;

Qutline

datel.cpp (1 of 5)
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// BAEFERE
if ( month == 2 && leapYear( year ) )

day = ( dd >= 1 & dd <= 29 ) ? dd : 1;
else

day = ( dd >= 1 && dd <= days[ month ] ) ? dd :

} // end function setDate

// 5 BB R S (B ++d1)
Date &Date: :operator++()

{
helpincrement(); // #-p #4e 1l Gg§ B K

return *this; // & %%
} // end function operator++

// 5P R A+EEF (B1dl++)
// FEgFEIZRELHE

Date Date::operator++( Int )

{
Date temp = *this; // AW p st kG
helplncrement(); // #-p 4l Gig § A%

// Bw R4 lgVR R
return temp; // @&

} // end function operator++

1;

Qutline

datel.cpp (2 of 5)
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/] % pa=EE S Outline

const Date &Date::operator+=( int additionalDays )

t datel.cpp (3 of 5)

for C int 1 = 0; 1 < additionalDays; i++ )
helpIncrement();

return *this; VAR 25 424

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

} // end function operator+=

// BAcE B EEw true
// Zpl@w false
bool Date::leapYear( int testYear ) const

it ( testYear % 400
( testYear % 100 = O && testYear % 4
return true; // ERBE

return false; // #» &R E#

} 7/ end function leapYear

© 2003 Prentice Hall, Inc.
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// AR I andfs- X
bool Date::endOfMonth( Int testDay ) const
{
if ( month == 2 && leapYear( year ) )
return testDay == 29; // B &ahis- X §29p
else
return testDay == days[ month ];

} // end function endOfMonth

[/ #PpHRIT ARG ERE
void Date::helplncrement()
{
// P¥AEFZ k- X
it ( 'endOfMonth( day ) )
++day;

else

// pHEY ks X ,m 8 pE127
iT ( month < 12 ) {

++month;

day = 1;

Qutline

datel.cpp (4 of 5)
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100 // PHAZER DR X

101 else { EQE!EU!IE%
102 ++year;

103 OIRED = 12 datel.cpp (5 of 5)
104 day = 1;

105 }

106

107 } // end function helplncrement

108

109 /7 5 {#E xS
110 ostream &operator<<( ostream &output, const Date &d )

111 {

112 static char *monthName[ 13 ] = { """, "January',
113 "February'™, "March™, "April', "May", "June',
114 “"July'™, "August’™, "'September', "October’,
115 "November', '‘December™ };

116

117 output << monthName[ d.month ] << ° *

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

119

120 return output; // EF G Eeted

121

122 } // end function operator<<

© 2003 Prentice Hall, Inc.
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// Fig. 8.12: fi1g08 _12.cpp
// Date#g %|p|#f25¢
#include <iostream>

using std::cout;
using std::endl;

#include “datel.h” // Date#f%| % &

int mainQ)
{ // #=pHet
Date dl1; // p = E&X1990#1% 1p
Date d2( 12, 27, 1992 );
Date d3( 0, 99, 8045 ); // % & fxep ¥y
// ERpHPAE R <<EE S
cout << ""dl 1s " << dl << "\nd2 is " << d2
<< "\nd3 iIs " << d3;
// @ +=FE S
cout << "\n\nd2 += 7 is " << (d2 += 7 );
// @#FRHE++EE S
d3.setbDate( 2, 28, 1992 );
cout << "\n\n d3 is " << d3;
cout << "\n++d3 Is " << ++d3;

Date d4( 7, 13, 2002 );

Qutline

fig08_12.cpp
(1 of 2)
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cout <<

<<
cout <<
cout <<

"\n\nTesting the preincrement operator:\n"
" d4 is " << d4 << "\n";

"+4d4 IS VM << ++d4 << "\n";

" d4 is " << d4;

// #EREEAHEE S

cout << "\n\nTesting the postincrement operator:\n"

<< " d4 is " << d4 << "\n";
cout << "d4++ Is " << d4++ << "\n";
cout << " d4 iIs " << d4 << endl;
return O;

39 } // end main

Qutline

fig08_12.cpp
(2 of 2)
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// 22 p it

dl is January 1, 1900
d2 1s December 27, 1992
d3 1s January 1, 1900

// @ +=EE S
d2 += 7 is January 3, 1993

// #HEBEHHEES
d3 is February 28, 1992
++d3 1Is February 29, 1992

Testing the preincrement operator:
d4 is July 13, 2002

++d4 1s July 14, 2002
d4 is July 14, 2002

// #HEBEHHEES

Testing the postincrement operator:
d4 i1s July 14, 2002

d4++ 1s July 14, 2002
d4 i1s July 15, 2002

Qutline

fig08_12.cpp
output (1 of 1)

© 2003 Prentice Hall, Inc.
All rights reserved.
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8.13 & & v 3¢ B #g w|string¥? vector

o CH+p 2= g &)
- ¥ f#ﬁ—%i;‘éy’tguﬁ iE
— string
o FA P HSTriNgsE W) 5 i
— vector
o VB AL:TE L ] gl 7

o & * string vector £ #AString& Array # i

© 2003 Prentice Hall, Inc. All rights reserved.
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8.13 & & v 3¢ B #g w|string¥? vector

e @ u|String
— Header <string>, namespace std
- 7 AR EELEES
e string s1(“hi1™);
— ﬂ}g 5 i\‘. <<
e cout << sl
-7 FH hiE B S
e—= I= >= > <= <

© 2003 Prentice Hall, Inc. All rights reserved.
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8.13 & & v 3¢ B #g w|string¥? vector

. %éﬁﬁjstring
R
¢« ¥k - BF
* Ry ERA
- H{EF F B J;\substr
e s1.substr(0, 14);
—d %0BFEF BT 4RE =~
e S1.substr(15)
—d % 15B =8 R4DF P Bk
e sl.at(10)
- Br 510BF ~
FREERAACFRN PR E S RSN

© 2003 Prentice Hall, Inc. All rights reserved.
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14
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22
23
24
25

// Fig. 8.13: fi1g08 13.cpp
// FEIEZ P SRR EN
#include <iostream>

using std::cout;
using std::endl;

#include <string> // i * stringig |
using std::string;

int main()
{ /7 %z = Rstrings$ #
string s1( “happy” );
string s2( " birthday™ );
string s3;
// RlEstringe==,1= > < ,>= <= <<i#HF
cout << sl is \""" << 81 << "\""; s2 i1s \'""" << 82
<< "\; s3 1s ' << 83 << "\
<< "\n\nThe results of comparing s2 and sl1:"
<< "\ns2 == sl yields "

<< (82 == s1 ? "true" : "false"™ )
<< "\ns2 = sl yields "
<< ((s2 =81 ? "true"™ : "false"™ )

Qutline

fig08 13.cpp
(1 of 4)

© 2003 Prentice Hall, Inc.
All rights reserved.
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

<< "\ns2 > sl yields "

<< ((s2 > sl ? "true" : "false™ )
<< '"\ns2 < sl yields "

<< ((s2 <sl1 ? "true™ : "false™ )
<< "\ns2 >= sl yields "

<< ((s2 >= sl ? "true”™ : "false" )
<< "\ns2 <= sl yields "

<< (82 <= s1 ? "true" : "false”™ );

// EliEstringsrempty Qi § &
cout << "\n\nTesting s3.empty():\n";

it ( s3.empty() ) {

cout << "'s3 iIs empty; assigning sl to s3;\n";

s3 = s1;

// assign sl to s3

cout << ""s3 is \'""" << 83 << "\"""";
¥
// BlEstrings+=: 53 32 B &
cout << "\n\nsl += s2 yields s1 = ";
sl += s2; // test overloaded concatenation

cout << si1;

Qutline

fig08 13.cpp
(2 of 4)

© 2003 Prentice Hall, Inc.
All rights reserved.
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80

//RFEstringen+=F & 3 , 8 &C-stylex ¢ OL“ne
cout << "\n\nsl += \" to you\" yields\n";
sl += " to you™; fig08_13.cpp

cout << sl = " << sl << "\n\n"’;

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

//R)iEsubstra sl.substr( 0, 14 )

cout << "The substring of sl starting at location O for\n"
<< "14 characters, sl.substr(0, 14),
<< sl.substr( 0, 14 ) << "\n\n'';

//RiEsubstrai ;i sl substr( 15 )

cout << "The substring of sl starting at\n"
<< "location 15, sl.substr(15),
<< sl.substr( 15 ) << "\n";

/R WS
string *s4Ptr
cout <<

new string( sl );
"\n*s4Ptr " << *s4Ptr << "\n\n"';
JIRBE=EE S p s R e

cout << 'assigning *s4Ptr to *s4Ptr\n'';

*S4Ptr = *s4Ptr;
cout << "*FsdAPtr = ' << *s4Ptr << "\n";

© 2003 Prentice Hall, Inc.
All rights reserved.
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74 // RIFERS .
75 delete sthr; OLIme
76

77 // BlREESEA[]EE S fig08_13.cpp

78 sl[ 0 ] = "H"; (4 OfZ)

79 sl[ 6 ] = "B";

80 cout << "\nsl after s1[0] = "H" and sl1[6] = "B" is: "

81 << s1 << "\n\n'';

82

83 /7 RIEEGE P ats ;N AR B R

84 cout << "Attempt to assign "d" to sl.at( 30 ) yields:" << endl;

85 sl.at( 30 ) = *d~; // ERROR: subscript out of range

86

87 return O;

88

89 } // end main

© 2003 Prentice Hall, Inc.
All rights reserved.



82

é-: = = 2 - L1 /,;L .
// Ez:= 1l%str|ng«’r"' ) Outline
// RliEstringg==,1= > < >= <= <<iFEF E—
sl i1s "happy''; s2 is " birthday'; s3 is """
A : . _ . fig08_13.cpp
The results of comparing s2 and sl: output(l.on)

s2 == sl yields false

s2 = sl yields true

s2 > sl yields false

s2 < sl yields true

s2 >= sl yields false

s2 <= sl yields true

// RlFEstringsempty():iEE +
Testing s3.empty():

s3 is empty; assigning sl to s3;

s3 is "happy"

// BlEstringse =53 3¢ ¢ &
sl += s2 yields s1 = happy birthday
//REstringidw+=1F 5 3 , 8 &#C-stylex ¢
sl += " to you" yields

sl = happy birthday to you
//B)FEsubstrsi sl substr( 0, 14 )
The substring of sl starting at location O for
14 characters, sl.substr(0, 14), is:
happy birthday

© 2003 Prentice Hall, Inc.
All rights reserved.



//#)3Esubstrs % s1.substr( 15 ) 83

The substring of sl starting at
location 15, sl.substr(15), is:
to you .

//RI#EA W3 (string *s4Ptr = new string( sl )) 23’?{)8[}[1 ?Z'Cg)fpz)
*s4Ptr = happy birthday to you

J/RIF=EE S p e g p e

assigning *s4Ptr to *s4Ptr

*s4Ptr = happy birthday to you

// RIBfERRES

// RREEGEED[]EEF

sl after s1[0] = "H" and sl1l[6] = "B" is: Happy Birthday to you

// RlFER T ats N AL E B o

Attempt to assign "d" to sl.at( 30 ) yields:

Qutline

abnormal program termination //#:% & % % &

© 2003 Prentice Hall, Inc.
All rights reserved.



8.13 & & v 3¢ B #g w|string¥? vector

* p%lvector

— Header <vector>, namespace std
— T iR AR A e 5

e vector< int > myArray(10)
— # =si1ze (myArray.size())
- s fEE s []

o ZFiFfp =R ~%, myArray[3]
_ fx’,ﬁf\.@’ﬁg; 1= == &5 =

© 2003 Prentice Hall, Inc. All rights reserved.
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// Fig. 8.14: fi1g08_14.cpp
// i F R SR F Y vector
#include <iostream>

using std::cout;

using std::cin;

using std::endl;

#include <iomanip>

using std: :setw;

#include <vector> // # * % 5 ;% B3 w|vector

using std::vector;

void outputVector( const vector< iInt > & );
void inputVector( vector< int > & );

int mainQ)

{
vector< int > integersl( 7 ); // ZFHP FTRINERF L 5]
vector< int > integers2( 10 ); // #Z4gp 10 int= % i 7|

Qutline

fig08_14.cpp
(1 of 5)

© 2003 Prentice Hall, Inc.
All rights reserved.
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27
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31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50

// =1 integersl xR E
cout << "'Size of vector integersl is "

<< integersl.size()

<< "\nvector after Initialization:\n";
outputVector( integersl );

// =3 integers2 it BERE
cout << '"\nSize of vector integers2 is "
<< integers2.size()
<< "\nvector after iInitialization:\n";
outputVector( integers2 );

// jig?lﬁg’:'érﬂ: integersl ¥ integers2
cout << "\nlnput 17 integers:\n";
inputVector( integersl );
inputVector( integers2 );

cout << "\nAfter input, the vectors contain:\n"

<< "integersl:\n"';
outputVector( integersl );
cout << "integers2:\n";
outputVector( integers2 );

// #rEES A ER (1)

cout << "\nEvaluating: iIntegersl != integers2\n";

Qutline

fig08 14.cpp
(2 of 5)

© 2003 Prentice Hall, Inc.

All rights reserved.
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53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

if ( integersl != integers2 )
cout << "integersl and integers2 are not equal\n™;

// i#* integersl féﬁ*}#révii i
// Fdintegers3ihx [ BpE
vector< int > integers3( integersl ); // igfl&+

ntegers3

cout << '"\nSize of vector integers3 is "
<< integers3.size()
<< ""\nvector after i1nitialization:\n";
outputVector( integers3 );

/7 #rEES(2)
cout << "\nAssigning integers2 to integersl:\n";
integersl = integers2;

cout << "iIntegersl:\n";
outputVector( integersl );
cout << "iIntegers2:\n"';
outputVector( integersl );

Qutline

fig08_14.cpp
(3 0f5)

© 2003 Prentice Hall, Inc.
All rights reserved.
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74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

// #*EE S (=)

cout << "\nEvaluating:

if ( integersl ==

integersl == integers2\n'';

integers2 )
cout << "integersl and integers2 are equal\n™;

/7 # EHLEER [

cout << "\nintegersl[5] i1s "

// @ 25 RuEYE 3 [
cout << '"\n\nAssigning 1000 to integersil[5]\n";
integersl[ 5 ] = 1000;
cout << "integersl:\n";
outputVector( integersl );

VR RE TN 3

cout << "\nAttempt to assign 1000 to integersl.at( 15 )"

<< endl;
integersl.at( 15 )

return O;

} // end main

1000;

<< iIntegersi[ 5 ];

// ERROR: out of range

Qutline

fig08 14.cpp
(4 of 5)

© 2003 Prentice Hall, Inc.
All rights reserved.

88



89

97 // output vector contents Outline
98 void outputVector( const vector< iInt > &array ) —_—
9 {

100 for Cint 1 = 0; 1 < array.size(); i++ ) { 11908 14“Cpp
101 cout << setw( 12 ) << array[ 1 ]; fg)

102 (5 ©

103 iT (i1 +1)Y%4==0)// 4 numbers per row of output

104 cout << endl;

105

106 } // end for

107

108 iT (i1 %4 1=0)

109 cout << endl;

110

111 } // end function outputVector

112

113 // input vector contents
114 void inputVector( vector< iInt > &array )

115 {

116 for ( int i = 0; i < array.size(); i++ )
117 cin >> array[ 1 ];

118

119 } // end function inputVector

© 2003 Prentice Hall, Inc.
All rights reserved.



/7 FHP FTRINTR A L]0
/7 EHEp F 10 INTR F L5

// =31 integersl x| EBRE
Size of vector integersl is 7
vector after initialization:

0 0

0 0

// =1 Integers2 ik ERE
Size of vector integers2 is 10
vector after initialization:

0 0
0 0
0 0

// ﬁpé’i{&wﬂz integersl # integers2

Input 17 integers:

12345678910 11 12 13 14 15 16 17

After input, the vectors contain:

integersl:
1 2
5 6

integers2:
8 9
12 13
16 17

ntegersl
integers?2

10
14

11
15

Qutline

fig08_14.cpp
output (1 of 2)

© 2003 Prentice Hall, Inc.
All rights reserved.
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” 1
// #FEET R EN (1) 9

T : Outline
Evaluating: iIntegersl != integers2 S
integersl and integers2 are not equal

fig08_14.cpp
// # % integersl #4wE integers3 output (2 of 2)

// Fdiintegers3shk BN R

Size of vector integers3 is 7

vector after initialization:
1 2 3 4
5 6 7

// #*EES(5)

Assigning iIntegers2 to integersl:

integersl:
8 9 10 11
12 13 14 15
16 17

integers2:
8 9 10 11
12 13 14 15
16 17

// % EE I (=)
Evaluating: iIntegersl == integers2
integersl and integers2 are equal

© 2003 Prentice Hall, Inc.
All rights reserved.



// @ 251 EEE 3 [
integersl|[5] is 13

// #* E5 2 FeiEE 3 []
Assigning 1000 to integersl[5]
integersl:

8 9 10
12 1000 14
16 17

/7 # 7 AR ALk

Attempt to assign 1000 to integersl.at( 15 )

abnormal program termination

11
15

Qutline

fig08 14.cpp
output (2 of 2)

© 2003 Prentice Hall, Inc.
All rights reserved.
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93
Cal‘d iLi‘F" EalJ Qutline

#i1ftndef _CARD H_
#define _CARD H_

#define NUM_OF_CARD 52
#define NUM_OF_COLOR 4
#define NUM_OF_POINT 13

/7T B m(Card)$Ey
class Card{

public:
Card(int color, int point);//#=+4+
void print(void) const; //3E+ B R
int getColor(void) const; //igw ¢
int getPoint(void) const; //i@w gk
private:
const int color ; //%¢
const Int point ; //%:#
};
#endi T

© 2003 Prentice Hall, Inc.
All rights reserved.



Dealer #g %

#1fndef DEALER H
#define DEALER H

#include "card.h"
#include "Player.h"

// T &% B (Dealer)# s
class Dealer{

public:
Dealer(void); //EH3
void pushCard(Card &c); /75 - BREFERE
void shuffle(void); /7%
void deal(int n, Player &p); //%n¥kfiLi=3p
void print() const; //5 D ERE £y
private:
Card &popCard(void); J/EFEREE £ - ®Y
Card *card[NUM_OF CARD]; //%* % 33 s i
int numCard; //FHE ik
s
#endif

Qutline

© 2003 Prentice Hall, Inc.
All rights reserved.
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Player % Outline

#ifndef PLAYER H_
#define _PLAYER H_
#include 'card.h"
// za3=p(Player)#y
class Player{
public:

Player(int m=1000); //EH+

void pushCard(Card &); V/ETE L 3%

Card &popCard(); //EFRBE £ B

void print(void) const; /75 DR E oy

void printMoney(void) const; //% d3=mpE b g

void sort(void); VL =28 Eal el oy

void setBet(int); /IR ETRLIEEE

int getBet(void) const; [/~ &5

int getMoney(void) const; //3 B RS s ik

int showHand(void); /BT Ewe e £ 2% E (B X F)

[/ (FEAXBF )4 FmpE g ik

private:

Card *card[NUM_OF CARD]; /75 % H

int numCard; /753 RE i 5 ik

int money; // 5% F Sk

int bet; /7% %L
};

© 2003 Prentice Hall, Inc.
#endif All rights reserved.



int PRIZE_ TABLE[9]={// 2 3

© 2003 Prentice Hall, Inc. All rights reserved.

0,
1000,
500,
300,
200,
100,
20,

S,

1

[ 7 P&
/[T $= g
148 £
/e =
135 &
//nlg,“.;’.
[[= %
/= %+
[1- %+

\i' ﬂ'
> AN =
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