procedural abstraction

Zalll Ll
woadll e

oY)

C++

A8l Ll
iy il

C++



.abstract data types

W
..O. ““‘
S *
N .
Al gl e ~ ~
Ja)?ﬂ‘ e o Ll
qu.}'u\ s 2l
N
“‘ q '..
4-‘ '.,..
C++

(int, char,...)

Al e
Lol
33 yaall

.class




.State

.encapsulation behavior




(members)

Public

Private

Class

instantiation

(C++

class



PR Vi s e O W NSV

=

Time .

. Time
class Time { Leac il | 5L ——
public: - ol a e
Time () :
vold setTime( int, int, int ):
wold printMilitary(): | MMEMDE TUNCHON slehel Salg
woid printStandardi) ; | o
1:11:11._ratel:1 ] s — | CONSTTUCIOT uiludl ga Time
int hour: - N m— )
int mimute: A4 0 - 59 -
h o 1 SEEERE £4.0 == ddld MEMPErs & oM Jillasall
.Constructors
.Destructor
.Accessors
-Modificators
private ( )
o public
private

public private



public  private

.public private

private  public

returnType ClassName: :MemberFunctionName(){

scope resolution operator

binary scope resolution operator

()



Time sunset, // object of type Time
arrayOfTimes[5]; // array of Time objects

()

(... sin(x) pow(x,n)

Time
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// Time class.
#include <iostream>

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

// Time abstract data type (ADT) definition
class Time {

public:

Time(Q); // constructor

void setTime( int, int, int ); // set hour, minute,

void printMilitary(); // print military time

void printStandard(); // print standard time format
private:

int hour; // 0 — 23

int minute; // 0 — 59 &lgill clowl Jud :: agag Aal

int second; // 0 — 59
}:

// Time constructor initializes each data member to zero.
// Ensures all Time objects start In a consistent state.
Time::Time() { hour = minute = second = 0O; }

// Set a new Time value using military time. Perform validity
// checks on the data values. Set invalid values to zero.
void Time::setTime( int h, Iint m, int s )

hour = ( h>=0&& h <24 ) ? h : 0;
minute = (m>=0&& m <60 ) ? m : O;
second = (s >=08&& s <60 ) ?s : 0;
}
// Print Time in military format
void Time::printMilitary()
{
cout << ( hour < 10 ? "0" : " ) << hour << ":"
<< ( minute < 10 ? 0" : " ) << minute;
}
// Print Time in standard format
void Time::printStandard()
{
cout << ( ( hour == 0 || hour == 12 ) ? 12 : hour % 12)
<< ":" << (minute < 10 ? 0" : " ) << minute
<< ":" << (second < 10 ? "0"™ : " ) << second
<< ( hour < 12 ? ™ AM™ - "™ PM" );
}



1 // Driver to test simple class Time

2 int main()

3 {

4 Time t; // instantiate object t of class Time

5

6 cout << "The initial military time is "';

7 t.printMilitary();

8 cout << '"\nThe initial standard time is ';

9 t.printStandard();

10

11 t.setTime( 13, 27, 6 );

12 cout << "\n\nMilitary time after setTime is "

13 t.printMilitary();

14 cout << "\nStandard time after setTime is ";

15 t.printStandard();

16

17 t.setTime( 99, 99, 99 ); //attempt invalid settings

18 cout << "\n\nAfter attempting invalid settings:"

19 << "\nMilitary time: ";

20  t.printMilitary(Q);

21 cout << "\nStandard time: "';

22 t.printStandard();

23 cout << endl; (.) Uol=oll rol adiwly &lgil cleaiwl Kany

24 return O;

25 }
The initial military time is 00:00
The initial standard time is 12:00:00 AM
Military time after setTime is 13:27
Standard time after setTime is 1:27:06 PM
After attempting invalid settings:
Military time: 00:00
Standard time: 12:00:00 AM

endl \n 1
2
hour = ( h>=0&& h <24 ) ? h : 0;



if (h>=08&& h <24 ) hour=h; else hour=0;
3

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

using namespace std;

compiler class interface

class implementation

C++

prototypes -Header files
function

-Source-code files
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Pseudocode

-1
-2
A
2
Time

// timel.h
// Declaration of the Time class.
// Member functions are defined in timel.cpp
// prevent multiple inclusions of header file
#ifndef TIME1_H
#define TIME1_H waloll rowl u~0(_) Qol=JU (.) Jasi
// Time abstract data type definition
class Time {
public:

Time(Q); // constructor

void setTime( int, int, int ); // set hour, minute

void printMilitary(); // print military time

void printStandard(Q); // print standard time
private:

int hour; // 0 — 23

int minute; // 0 — 59
int second; // 0 — 59
3

#endif
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// timel.cpp
// Member function definitions for Time class
#include <iostream>

using std::cout; B .
dugyill walo Juaoail #include gjanoll waloll ronxAiuy

#include "timel.h"

// Time constructor initializes each data member to zero.
// Ensures all Time objects start in a consistent state
Time::Time() { hour = minute = second = 0; } «

// Set a new Time value using military time. Perform validity
// checks on the data values. Set invalid values to zero.
void Time::setTime( int h, int m, int s ) <«
{

hour = (Ch>=0¢& h<24) ?h : 0;

minute = (m>=0&& m <60 ) ?m : O;

second = (s >>=08&& s <60 ) ? s : 0;
}
// Print Time in military format
void Time::printMilitary() «
{

cout << ( hour < 10 ? 0" = " ) << hour << ":"

<< (_ minute < 10 ? "0" : "' ) << minute;

}

// Print time in standard format | &loil Glay=iGjanollwlodl Joniy
void Time::printStandard()<«———

{
cout << ( ( hour == 0 || hour == 12 ) ? 12 : hour % 12 )
<< ":" << (minute < 10 ? 0" : ' ) << minute
<< ":" << (second < 10 ? 0" : " ) << second
<< ( hour < 12 2 ' AM"™ - " PM" );
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//prog using the class Time
// Demonstrate errors resulting from attempts
// to access private class members.
#include <iostream>
clAacl o oac gag hour Juasi @olao
using std::cout;

sinclude “timel.h™ .t Ueaioll b private dnlall Glh=oll

int mainQ)

{

Time t;

// Error: "Ti not accessible

t.hour = 7;

// Error: "Time::minute® jis not accessible

cout << "minute = " << t.hinute;

AR G cLAcl (o gAc gag MINULE LJ] slaill dglao

.t Ueaioll o private dntall Glhsoll
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Time

(void

return value

Time()

Point

Time

. constructor

Time



lass Point{
public: // public methods

Point Q) { x=0; y = 0;} // a default constructor
Point (int x0, int y0); // a constructor
Point(double alpha, double r); // a constructor
void move (int dx, int dy);

void rotate (double alpha);

int distance (Point p);

private:

int main() {

Point p2;

double x, y; // private data members

Point p2; // call default constructor

Point pl (20,10),
p3 (3.14 /7 4, 2.5);

default constructor -1

default constructor

. Point

constructors with arguments



Point pl (20,10),
p3 (pi / 4, 2.5);

Default argument

.CH++ -

.p3

pl

argument
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// time2_.h
// Declaration of the Time class.
// Member functions are defined in time2.cpp

// preprocessor directives that

// prevent multiple inclusions of header file
#ifndef TIME2_H

#define TIME2 H

// Time abstract data type definition

class Time {

public:
Time( int = 0, Iint =0, int =0 ); // default
void setTime( int, intXint ); // set hour, minute,

void printMilitary(); // print military time
void printStandard(); // print standard time
private:
int hour; // 0 - 23 )
int minute; // 0 - 59 clAacil Glgaiol) AualyioVl ordll Yl Lia Aay
int second; // 0 - 59
}; Ly dalaV . il dugyi o6 Caiig a6 QML
#endif

anll 5o sLAacil GVgaiol e Rupaill Caiyiy

AoVl roudll Wi .clAcll Gllgaioll clowl
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59
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// Demonstrating a default constructor
// function for class Time.
#include <iostream> o )
Aabel) asilail o1 cUac] duars hall

using std::cout; .
using std::endl; Constructor ObjectName(valuel,value2...) ;

- I . Clb - I - . - I - -, .
#include ""time2.h" ro18Jl U5 roasioll privy rordll a2 0 UAdi 2929 ale

int mainQ) 22zl JoAi) (ot biasdl pud 639290 dunlyioll
Time t1, // all arguments defaulted
t2(2), // minute and second defaulted
t3(21, 34), // second defaulted

t4(12, 25, 42), // all values specified
t5(27, 74, 99); // all bad values specified

cout << "Constructed with:\n"

<< "all arguments defaulted:\n "
tl.printMilitary(Q);
cout << "\n s

tl.printStandard();

cout << "\nhour specified; minute and second defaulted:"
<< "\n s

t2.printMilitary();

cout << '\n "';

t2_printStandard();

cout << "\nhour and minute specified; second defaulted:"
<< "\n "

t3.printMilitary();

cout << "\n "

t3.printStandard();

cout << "\nhour, minute, and second specified:"

<< ll\n ll;
t4 _printMilitary(Q);
cout << '\n "

t4 _printStandard();

cout << "\nall invalid values specified:"
<< '"\n s

ts.printMilitary(Q);

cout << "\n "

t5._printStandard();

cout << endl;

return O;



OUTPUT

hour delwl) dor6 Uanai Loaic
gMminute J aualioll il EAgi

12:00:00 AM .0 yag Second

initilization list C++

( )

ClassName: :ClassName(T1 argl..,Tm argm,..,Tn argn):datal(argl),.., datan(argn)

datal,...,datan

T1,...Tm,...Tn

initilization list



-Rectangle

Rectangle:: Rectangle(double 1, double w): length(l), width(w)
{}

.int
inti;i=1; . inti=1; :
initialization allocation
, . int i;
int 1=1; i=1;
Mcl’a.c\ )
i 3 81
. initialization
.allocation

int num=0, round, position=2;

round=7;



class Rectangle{

public:
//default constructor
Rectangle(double = 0.0, double = 0.0);

//compute rectangle measurements
double perimeter();
double area();

//data access function
double getLength();
double getWidth();

//data update function
void setSides(double 1, double w);

private:
double length,width;
}:
Rectangle:: Rectangle(double 1, double w): length(l), width(w)
{1}

Rectangle:: Rectangle(double 1, double w)
{ length=Il;
width=w };

Rectangle(double = 0.0, double = 0.0);

initilization list
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"dynamic memory management pointers

C++

-Person

class Person{

char name[20]; public ol private aolallagagoacyl
int yearOfBirth;

privatei+uu5¥>uq

public:
void displayDetails()
5 cout << name << " born in
<<yearOfBirth << endl;
}
//....
}:

.Creature



class Creature
{
private:
int yearOfBirth;
public:
Creature() <

yearOfBirth = 1970;
cout << ““Hello.”;

}

Creature(int year){ Uo UU LAt Lle Jgnall roadiuy Al Quuill 6L

yearOfBirth = year;

Creature(Creature & otherCreature){ «—
yearOfBirth=
otherCreature.getYearOfBirth();

}

void setYearOfBirth(int year)
k yearOfBirth = year;
B int getYegrOfBirth()

return yearOfBirth;
}



class Creature {
private:
int yearOfBirth;
public:
Creature(); < ool Lib
Creature(int year);
Creature(Creature & otherCreature); |
void setYearOfBirth(int year); L . L
int getYearOfBirth(); Uo UL LA Lle Jognall roadiuy il guuill b
}:
Creature:: Creature() « Wldn=oll yuaiGging hoill yuai

yearOfBirth = 1970;
cout << “Hello.”;
3} L onlLEsl b
Creature:: Creature(int year){
yearOfBirth = year;
}

Creature:: Creature(Creature& otherCreature){ <«—
yearOfBirth= otherCreature.getYearOfBirth();
}

void Creature::setYearOfBirth(int year){
yearOfBirth = year;
}

int Creature::getYearOfBirth(){
return yearOfBirth;

wle Jonall roadiug @l @uuill Gl illlad Lo

}
Creature myDog(1995); : MyDog
( yearOfBirth )

Creature myCat(myDog);



C++

const double pi=3.14;
.const

const

const Time noon( 12, 0, 0);

12 Time noon

const const

const

ReturnType FunctionName(paraml,param2..) const;

ReturnType FunctionName(paraml,param2..) const {...};

int A:z:getValue( ) const
{return privateDataMember};
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Time

// time5_h

// Declaration of the class Time.

// Member functions defined in time5.cpp
#ifndef TIMES H

#define TIMES_H

class Time {
public:
Time( int = 0, int = 0, int =0 ); // default

// set functions

void setTime( int, int, int ); // set time
void setHour( int ); // set hour

void setMinute( iInt ); // set minute

void setSecond( iInt ); // set second

// get functions (normally declared const)
int getHour() const; // return hour

int getMinute() const; // return minute
int getSecond() const; // return second

// print functions (normally declared const)
void printMilitary() const; // print military time

void printStandard(); // print standard time
private:

int hour; // 0 - 23

int minute; // 0 - 59

int second; // 0 - 59

¥
#endif
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// time5.cpp
// Member function definitions for Time class.
#include <iostream>

using std::cout; Ul UBo) i) Ly U Ly U Gudd 3l U

#include ""time5.h" AU uahel le Jonall Geaiuy

// Constructor function to initialize private data.

// Default values are 0 (see class definition).

Time::Time( Int hr, Int min, int sec )«
{ setTime( hr, min, sec ); }

// Set the values of hour, minute, and second.
void Time::setTime( int h, int m, int s )

setHour( h );
setMinute( m );
setSecond( s );

}

// Set the hour value
void Time::setHour( int h )
{ hour =Ch>=0& h<24) ?2h :0; }

// Set the minute value
void Time::setMinute( int m )
{ minute = (m>=0& m<60) ?m: 0; }

3

// Set the second value
void Time::setSecond( int s )
{second = (s> 0&& s <60 ) ?s :0; }

)]

// Get the hour value Aol Jloziwl An

int Time::getHour() const { return hour; }

w6 CONST dualiaol

// Get the minute value

int Time::getMinute() const { return minute; } Qiuygyig & Ll wayy=i

// Get the second value
int Time::getSecond() const { return second; }
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110

functions non-const &Ll pé &lgill (JaosV

_ I i Uio labia=iy ogdill Cuila (Jlg dis i Ualél roladiwl
// Display military format time: HH:MM Al gl iia Ule S AlEl o

void Time::printMilitary() const printStandard.
{
cout << ( hour < 10 ? 0" : " ) << hour << ":"
<< ( minute < 10 ? "0" : " ) << minute;
}

// Display standard format time: HH:MM:SS AM (or PM)
void Time::printStandard() // should be const

cout << ( ( hour == 12 ) ? 12 : hour % 12 ) << ":"
<< ( minute < 10 ? 0" ) << minute << "%
<< ( second < 10 ? "0O" ) << second
<< ( hour < 12 ? ™ AM™ - ™ PM™ );

}

// Attempting to access a const object with
// non-const member functions.

#include ""time5.h" roaioll Laalgrw UaAi

int main()

Time wakeUp( 6, 45, 0 ); // non-constant object
const Time noon( 12, 0, 0 ); // constant object

// MEMBER FUNCTION  OBJECT
wakeUp.setHour( 18 ); // non-const non-const

7

noon.setHour( 12 ); // non-const const
wakeUp.getHour(); // const non-const
noon.getMinute(); // const const
noon.printMilitary(); // const const
noon.printStandard(); // non-const const
return O; b Ny
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.host client 4



Date Employee

class Employee // maintain employee information
{
private:
// String (ID) and Date are supplier classes
String name; // employee 1D (Supplier)
Date birthDate; // date of birth (Supplier)
Date hireDate; // date of hire (Supplier)
public:
}:

Employee: :Employee( char *fname ,
int bmonth, int bday, int byear,
int hmonth, int hday, int hyear)
: birthDate( bmonth, bday, byear),
hireDate( hmonth, hday, hyear)
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// datel.h

// Declaration of the Date class.

// Member functions defined in datel.cpp
#ifndef DATE1_H

#define DATE1l H

class Date {

public:
Date( int = 1, int = 1, int = 1900 ); // default constructor
void print() const; // print date in month/day/year format
~Date(); // provided to confirm destruction order

private:
int month; // 1-12
int day; // 1-31 based on month
int year; // any year

// utility function to test proper day for month and year
int checkDay( int );

¥
#endi
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// datel.cpp
// Member function definitions for Date class.
#include <iostream>

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

#include "datel.h"

// Constructor: Confirm proper value for month;

// call utility function checkDay to confirm proper
// value for day.

Date::Date( int mn, int dy, int yr )

{

}

if (mn >0 && mn <= 12 ) // validate the month
month = mn;
else {
month = 1;
cout << "Month " << mn << "™ invalid. Set to month 1.\n";
}
year = yr; // should validate yr
day = checkDay( dy ); // validate the day

cout << "Date object constructor for date ';
print(); // interesting: a print with no
cout << endl;

// Print Date object in form month/day/year
void Date::print() const

{ cout << month << "/" << day << "/" << year; }

// Destructor: provided to confirm destruction order
Date: :~Date()

{

}

cout << ""Date object destructor for date '';

print();
cout << endl;

// Utility function to confirm proper day value
// based on month and year.

// 1s the year 2000 a leap year?

int Date::checkDay( int testDay )

{

static const int daysPerMonth[ 13 ] =
{0, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31};

if ( testDay > 0 && testDay <= daysPerMonth[ month ] )
return testDay;

if ( month == 2 && // February: Check for leap
testDay == 29 &&
( year % 400 == 0 ||
(year % 4 == 0 & year % 100 '= 0 ) ) )
return testDay;



79

80 cout << "Day " << testDay << " invalid. Set to day 1.\n";
81

82 return 1; // leave object in consistent state if bad

83 }

84 // emplyl_h

85 // Declaration of the Employee class.

86 // Member functions defined in emplyl._cpp
87 #ifndef EMPLY1 H

88 #define EMPLY1 H

89

90 #include ""datel_h"

91

92 class Employee {

93 public:

94 Employee( char *, char *, int, int, int, int, int, int);
95 void print() const;

96 ~Employee(); // provided to confirm destruction order
97 private:

98 char firstName[ 25 ];

99 char lastName[ 25 ];

100 const Date birthDate;

101 const Date hireDate;

102 };

103

104  #endif

105 // emplyl.cpp

106  // Member function definitions for Employee class.
107  #include <iostream>
108

109 using std::cout;
110 using std::endl;
111

112 #include <cstring>
113  #include "emplyl.h"
114 #include "'datel.h"

115

116 Employee: :Employee( char *fname, char *Iname,

117 int bmonth, int bday, int byear,
118 int hmonth, int hday, int hyear )
119 : birthDate( bmonth, bday, byear ),

120 hireDate( hmonth, hday, hyear )

121 {

122 // copy fname into firstName and be sure that it fits
123 int length = strlen( fname );

124 length = ( length < 25 ? length : 24 );

125 strncpy( FirstName, fname, length );

126 FirstName[ length ] = "\0";

127

128 // copy Iname into lastName and be sure that it fits
129 length = strilen( Iname );

130 length = ( length < 25 ? length : 24 );

131 strncpy( lastName, Iname, length );

132 lastName[ length ] = *"\0";

L8

134 cout << "Employee object constructor: "

135 << FirstName << " " << lastName << endl;
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173

}

void Employee::print() const

const ¢l &ligaprint &l

{
cout << lastName << ", " << FirstName << "\nHired: ";
hireDate.print(); <
cout << "™ Birth date: ";
birthDate.print();
cout << endl;
3

// Destructor: provided to confirm destruction order
Employee: :~Employee()
{
cout << "Employee object destructor: "
<< lastName << ", " << FirstName << endl;

}

Date Aaje cliy G)a lols Gilhawg
il Uaye el iy .doaa g

ol &b asl

// Demonstrating composition: an object with member objects.

#include <iostream>

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

#include "emplyl_h" <

int main()

wlollaayemply.h héé Joni

. date.h ojgas Jos

Employee e( "Bob', "Jones™, 7, 24, 1949, 3, 12, 1988 );

cout << "\n-";
e.print();

cout << "\nTest Date constructor with invalid values:\n";

Date d( 14, 35, 1994 ); //
cout << endl;
return O;

invalid Date values



char

strncpy strlen:

.string

friend class friend function

private

protected



A B )
C B B A )
(c

friend

friend
friend int myFunction(int Xx);

class friend
ClassTwo ClassOne

friend class ClassTwo;

ClassOne
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// Friends can access private members of

#include <iostream>

using std: :cout: aisos) Count wvanll friend ga setX
using std::endl;

(Count u.o dnlall lacll alaill
// Modified Count class
class Count {

10 friend void setX( Count &, int ); // friend declaration
11 public:

12 Count() { x =0; } // constructor

13 void print() const { cout << x << endl; } // output

14 private:

ig . m;: x; // data member (COUNt b lorre Luyl g Gale i) Wby SETX
17

18 // Can modi private data of Count because

19 // setX i eclared as a friend function of Count

20 void setX( Count &c, int val )

21 {

22 c.x = val; // legal: setX is a friend of Count

23 }

24 JHa=iy Qo
25 int mainQ)

26 = .
27 Count counter; -private Jeaio
28

29 cout << "counter.x after instantiation: "';

30 counter.print(Q);

31 cout << "counter.x after call to setX friend function:
32 setX( counter, 8 ); // set x with a friend

88 counter.print();

34 return O;

35 }

counter.x after instantiation: O
counter.x after call to setX friend function: 8



// Non-friend/non-member functions cannot access
// private data of a class.
#include <iostream>
using std::cout; V. Wyan b ud cannotSetX
using std::endl;

VO Anlall LAacll alaill Aifoy

OCoO~NOOUOITh~,WNE

// Modified Count class

10 class Count { Count
11 public:
12 Count() { x = 0; } // constructor
13 void print() const { cout << x << endl; } // output
14 private:
15 __, int x; // data member
16 };
17
18 // Function tries to modify private data of Count,
19 // but cannot because it is not a friend of Count.
20 void cannotSetX( Count &c, int val ) «
21 {
22 c.x = val; // ERROR: "Count::x" is not accessible
23 T
24 ... ualad Jeaio Juaxi Jolay cannotSetX
25 int main()
26 { - .
27 Count counter; (prlvate: .
o8 int x;)
29 cannotSetX( counter, 3 ); // cannotSetX is not a friend
30 return O;
rojioll §6gio Una
-y cannot access private data
Compiling...

Fig07_06.cpp
D:\books\2000\cpphtp3\examples\ChO7\Fig07_06\Fig07_06.c
pp(22) :
error C2248: *"x" : cannot access private member
declared in
class “Count®
D:\books\2000\cpphtp3\examples\ChO7\Fig07_06\
Fig07_06.cpp(15) : see declaration of "x-"
Error executing cl.exe.

test.exe - 1 error(s), 0 warning(s)



a=2+ 3;
assign(a, add(2,3));

C++

(C++'s built-in operators)  C++

C++
.C++

+ - * / % N & |

~ 1 = < > += -= *=
/= Op= N= &= I: << >> >>=
<<= == 1= <= >= && I I ++
- —>* , <- L1 ) new Delete

new [] | Delete[]
II&II II*II II_II I|+II

e . ?: sizeof



syntax

friend

operator

operator+ (+)

Hugelnteger biglnteger;
int integer;

biglnteger
biglnteger

integer + biglnteger; //or
biginteger + integer;

) error



istream & << >>

ostream &

1

2 // Overloading the stream-insertion and

3 // stream-extraction operators.

4 #include <iostream>

)

6 using std::cout;

7 using std::cin;

8 using std::endl;

9 using std::ostream;

10 using std::istream;

11

12 #include <iomanip>

13

14 using std::setw;

15

16 class PhoneNumber {

17 friend ostream &operator<<( ostream&, const PhoneNumber &);
18 friend istream &operator>>( istream&, PhoneNumber & );
19

20 private:

21 char areaCode[ 4 ]; // 3-digit area code and null
22 char exchange[ 4 ]; // 3-digit exchange and null

23 char line[ 5 ]; // 4-digit line and null

24 33

25

26 // Overloaded stream-insertion operator (cannot be

27 // a member function if we would like to invoke it with
28 // cout << somePhoneNumber3;).

29 ostream &operator<<( ostream &output, const PhoneNumber &num)
30 {

31 output << "("" << num.areaCode << ") "'

32 << num.exchange << "-" << num.line;

33 return output; // enables cout << a << b << cC;
34 }

35

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

YA



38 input.ignore(); /7 sKkip (

39 input >> setw( 4 ) >> num.areaCode; // input area code
40 input.ignore( 2 ); // skip ) and space
41 input >> setw( 4 ) >> num.exchange; // input exchange
42 input.ignore(); // skip dash (-)

43 input >> setw( 5 ) >> num.line; // input line

44 return input; // enables cin >> a >> b >> c;

45 3}

46

47 int main(Q)

48

49 PhoneNumber phone; // create object phone

50

Sl cout << "Enter phone number in the form (123) 456-7890:\n"’;
52

53 // cin >> phone invokes operator>> function by

54 // issuing the call operator>>( cin, phone ).

55 cin >> phone;

56

57 // cout << phone invokes operator<< function by

58 // issuing the call operator<<( cout, phone ).

59 cout << ""The phone number entered was: " << phone <<endl;
60 return O;

61 3

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

Rational

<< >>

Complex

<< >>

Rectangle



>>

. <<



