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fri end Functions and f ri1 end Classes

e fri end function

— Defined outside class' s scope
— Right to access non-public members

 Declaringfri ends
— Function
 Precede function prototype with keyword f r i end

— All member functions of classCl assTwo asf ri ends of
class Cl assOne

» Place declaration of form
friend class C assTwo;

in Cl assOne definition

O 2003 Prentice Hall, Inc. All rights reserved.



fri end Functions and f ri1 end Classes

* Properties of friendship

— Friendship granted, not taken
« ClassBfri endof classA

— Class A must explicitly declareclassBf ri end
— Not symmetric
e« ClassBfri end of classA
e Class Anot necessarily f ri end of class B

— Not transitive
e ClassAfriendof classB
e ClassBfriendof classC
e Class Anot necessarily f ri end of Class C

O 2003 Prentice Hall, Inc. All rights reserved.
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/[l Fig. 7.11: fig07_11.cpp
/'l Friends can access private nmenbers of a class.
#i ncl ude <i ostreanr

usi ng std:: cout;

A

Outline

\%

usi ng std::endl;

Precede function prototype
/1 Count class definitj with keyword f r i end.

cl ass Count {
friend void setX( Count & int ); // friend declaration

publ i c:
/! constructor
Count ()
x( 0) [// initialize x to O

[l enpty body

} // end Count constructor

fig07_11.cpp
(1 of 3)

O 2003 Prentice Hall, Inc.
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/| output x
void print() const

{

cout << x << endl ;

} // end function

private:

pri nt

int x; [/ data nenber

}; // end class Count
[/ function setX can
/! because set X i

void set X( Co &c,

c.x =val; [/ leg

A

Outline

\%

/ Pass Count object since C-
S il etvla etandalane fungction.

Sinceset Xfri end of
Count , can access and
modify pri vat e data
member X .

} /1 end function setX

fig07_11.cpp
(2 of 3)

O 2003 Prentice Hall, Inc.
All rights reserved.



b Al outline
{

44 Count counter; /'l create Count object v

45 -

46 cout << "counter.x after instant] Usef ri end function to figo7_11.cpp
47 counter.print(); access and modify pri vat e (30f 3)

48 data member x.

49 set X( counter, 8 ); “// set x with a frrend fig07_11.cpp
50 output (1 of 1)
51 cout << "counter.x after call to setX friend function: ";

52 counter.print();

53

54 return O;

55

56 } // end main

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

O 2003 Prentice Hall, Inc.
All rights reserved.



Using the t hi s Pointer

t hi s pointer
— Allows object to access own address
— Not part of object itself
 Implicit argument to non-st at i ¢ member function call
— Implicitly reference member data and functions
— Typeof t hi s pointer depends on
e Type of object
* Whether member functionis const
* Innon-const member function of Enpl oyee
— t hi s hastype Enpl oyee * const
« Constant pointer to non-constant Enpl oyee object
* Inconst member function of Enpl oyee
— t hi s hastypeconst Enpl oyee * const
« Constant pointer to constant Enpl oyee object

O 2003 Prentice Hall, Inc. All rights reserved.
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/[l Fig. 7.13: fig07_13.cpp
/1 Using the this pointer to refer to object nenbers.
#i ncl ude <i ostreanr

usi ng std:: cout;
usi ng std::endl;

cl ass Test {
publ i c:
Test( int =0 ); /'l default constructor

void print() const;

private:
int X;

}; I/ end class Test
/| constructor
Test:: Test( int value )
x( value ) [// initialize x to val ue

/1 enpty body

} // end Test constructor

A

Outline

\%

fig07_13.cpp
(1 of 3)

O 2003 Prentice Hall, Inc.

All rights reserved.



26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50

A :
[l print x using inplicit and explicit this pointers; ||ﬂ Ou“me
/| parentheses around *this required . : :
void Test::print() const Implicitly uset hi s pointer;
{ only specify name of data ’07_13.cpp
/[l inplicitly use this pointer £0 access ner mepabor LA of 3

cout << " X =" << X;

/'l explicitly use this pointer to
cout << "\n this->x ="

/'l explicitly use dereferenced this poi

/1l the dot operator to access ne
cout << "\'n(*this).x ="

} // end function print

i nt

{

mai n()

Test testQObject( 12 );

testoject.print();

return O;

<< t hi s->x;

ess nenber

er and
X

<< ( *this ).x << endl;

Explicitly uset hi s pointer
with arrow operator.

X

Explicitly uset hi s pointer;
dereferencet hi s pointer
first, then use dot operator.

O 2003 Prentice Hall, Inc.
All rights reserved.



51 } // end main

X
t hi s->x
(*this).x

12
12
12

A 10

Outline
\V4

fig07_13.cpp
(3 0of 3)

fig07_13.cpp
output (1 of 1)

O 2003 Prentice Hall, Inc.
All rights reserved.



Using the t hi s Pointer

Cascaded member function calls

— Multiple functions invoked in same statement

— Function returns reference pointer to same object
{ return *this; }

— Other functions operate on that pointer
— Functions that do not return references must be called last

O 2003 Prentice Hall, Inc. All rights reserved.
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/1 Fig. 7.14: time6.h
/| Cascadi ng nmenber function calls.

/1 Time class definition.

/1 Menmber functions defined in tinme6.cpp.
#i f ndef TIME6_H

#define TIME6_H

class Tine {

A

Qutline

\%

publ i c:
Time( int =0, int

Set functions return reference
to Ti me object to enable
cascaded member function
calls.

/1 set functions
Time &etTinme( int, int, int ); // s

Time &etHour ( int ); /'l set hour
Time &etMnute( int ); // set mnute
Time &setSecond( int ); // set second

/'l get functions (normally decl ared const)

i nt get Hour () const; /'l return hour
int getMnute() const; /1l return mnute
I nt get Second() const; /'l return second

time6.h (1 of 2)

O 2003 Prentice Hall, Inc.
All rights reserved.
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25 [/ print functions (normally declared const) A 13

26 void printUniversal () const; // print universal tine OUtIme
27 void printStandard() const; /[l print standard tine v

28 .

29 private: time6.h (2 of 2)
30 i nt hour; [l 0 - 23 (24-hour clock format)

31 int mnute; // O - 59

32 I nt second; // O - 59

33

34 }; I/l end class Tine

35

36 #endif

O 2003 Prentice Hall, Inc.
All rights reserved.
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/[l Fig. 7.15: tinme6.cpp
/! Menmber-function definitions for Tinme class.
#i ncl ude <i ostreanr

usi ng std:: cout;
#i ncl ude <i omani p>

using std::setfill;
usi ng std::setw

#i nclude "tinme6.h" [/ Time class definition

/'l constructor function to initialize private dat a;
/'l calls nmenber function setTine to set vari abl es;
/'l default values are O (see class definition)
Time::Time( int hr, int mn, int sec )

{

setTime( hr, mn, sec );

} // end Tinme constructor

A

Outline

\%

time6.cpp (1 of 5)

O 2003 Prentice Hall, Inc.
All rights reserved.
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[/ set values of hour, mnute, and second

Time &Tine::setTinme( int h, int m

{
setHour ( h);

int s )

A

Outline

\%

setMnute( m);
set Second( s );

return *this; [/ enabl es cas

Return *t hi s asreferenceto

enabl e cascaded member
function calls.

} // end function setTinme

[/ set hour val ue
Time &Tine::setHour( int h)

J

{

hour = ( h >= 0 & h < 2

return *this; / enabl es cas

Return *t hi s asreferenceto

enabl e cascaded member
function calls.

} // end function setHour

7

time6.cpp (2 of 5)

O 2003 Prentice Hall, Inc.
All rights reserved.
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/'l set mnute val ue
Time &Tine::setMnute( int m)

{

mnute = ( m>= 0 & m
return *this; /! enabl es ca

} // end function setM nute

/'l set second val ue
Time &Tine::setSecond( int s )

{
second = (s >= 0 && s
return *this;

} // end function set Second

/'l get hour val ue
i nt Tinme::getHour() const

{

return hour;

} // end function getHour

A

Qutline

Return *t hi s asreferenceto

enabl e cascaded member
function calls.

\%

CTTAUT Ilu

Return *t hi s asreferenceto

enabl e cascaded member
function calls.

time6.cpp (3 of 5)

O 2003 Prentice Hall, Inc.
All rights reserved.
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/1 get m nute val ue
int Time::getMnute() const

{

return m nute;

} // end function getM nute

/'l get second val ue
i nt Tinme::getSecond() const

{

return second;

} // end function get Second

/[l print Time in universal formt
void Tinme::printUniversal () const

{

cout << setfill( '0" ) << setwW 2 ) << hour << "

<< setw 2 ) << mnute << ":"
<< setw( 2 ) << second;

} // end function printUniversal

A

Outline

\%

time6.cpp (4 of 5)

O 2003 Prentice Hall, Inc.
All rights reserved.
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/1 print Time in standard format
void Tine::printStandard() const

{

cout << ( ( hour == 0 || hour ==12 ) ? 12 :

<< """ << setfill( "0
<< "It << setw( 2 ) <<
<< ( hour <12 ? " AM

} // end function printStandard

hour % 12 )

) << setw( 2 ) << minute

second

PM'

)

A

Outline

\%

time6.cpp (5 of 5)

O 2003 Prentice Hall, Inc.
All rights reserved.
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#i ncl ude "ti ne6. h"

i nt

/1l Fig. 7.16: fig07_16.cpp
/| Cascadi ng nenber function calls with the this pointer.
#i ncl ude <i ostreanp

usi ng std:: cout;
usi ng std::endl;

mai n()

Tinme t;

/! cascaded function cal

[/ Time class definition

A

Qutline

\%

Cascade member function
calls; recall dot operator

associates from left to right.

t.setHour( 18 ).setMnute( 30 ).setSecond( 22 );

/1 output tinme in universal and standard formats

cout << "Universal tine:
t.printUniversal ();

cout << "\ nStandard tine:
t.printStandard();

cout << "\ n\nNew standard tinme: ";

fig07_16.cpp
(1 of 2)

O 2003 Prentice Hall, Inc.
All rights reserved.
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// cascaded function calls

t.setTime( 20, 20, 20 ).printStandard();

cout << endl:

return O;

33 } // end main

Uni versal tine: 18:30: 22
Standard tine: 6:30:22 PM

New st andard ti ne: 8:20: 20 PM

Outline

< |>

\

Function call to
pri nt St andar d must
appear last;

/ 16.cpp
2)

print St andar d doesnot | 16.cpp

return referencetot .

ut (1 of 1)

O 2003 Prentice Hall, Inc.
All rights reserved.
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Dynamic Memory Management with Operators
newand del et e

« Dynamic memory management

— Control allocation and deallocation of memory
— Operatorsnewand del et e
* Include standard header <new>
— Access to standard version of new

O 2003 Prentice Hall, Inc. All rights reserved.



Dynamic Memory Management with Operators
newand del et e

° New

— Consider
Time *timePtr;
tinmePtr = new Ti ne;
— hew operator
 Creates object of proper sizefor type Ti e
— Error if no space in memory for object
» Callsdefault constructor for object
* Returns pointer of specified type
— Providing initializers
doubl e *ptr = new doubl e( 3.14159 );
Tinme *timePtr = new Tine( 12, 0, 0 );
— Allocating arrays
I nt *gradesArray = new int[ 10 ];

O 2003 Prentice Hall, Inc. All rights reserved.



Dynamic Memory Management with Operators
newand del et e

e del ete

— Destroy dynamically allocated object and free space
— Consider
delete tinmePtr;
— Operator del et e
 Callsdestructor for object
» Deallocates memory associated with object
— Memory can be reused to allocate other objects
— Deallocating arrays
del ete [] gradesArray;
— Deallocates array to which gr adesAr r ay points
o |f pointer to array of objects
 First calls destructor for each object in array
* Then deallocates memory

O 2003 Prentice Hall, Inc. All rights reserved.



st at1 ¢ Class Members

e« stati c classvariable

— “Class-wide” data
» Property of class, not specific object of class

— Efficient when single copy of datais enough
 Only thest at i ¢ variable hasto be updated

— May seem like global variables, but have class scope
e Only accessible to objects of same class

— Initialized exactly once at file scope

— Exist even if no objects of class exist

— Canbepublic,privateorprotected

O 2003 Prentice Hall, Inc. All rights reserved.



st at1 ¢ Class Members

 Accessing st at | ¢ classvariables

— Accessible through any object of class
— publ i c stati c variables
» Can aso be accessed using binary scope resolution operator(: : )
Enpl oyee: : count
— privatestatic variables

» When no class member objects exist

— Canonly be accessed viapubl i ¢ st at i ¢ member
function

— Tocal publ i ¢ st ati ¢ member function combine class
name, binary scope resolution operator (: : ) and function
name

Enpl oyee: : get Count ()

O 2003 Prentice Hall, Inc. All rights reserved.



st at1 ¢ Class Members

e st ati ¢ member functions
— Cannot access non-st at | ¢ data or functions

— Not hi s pointer for st at i ¢ functions

e st ati ¢ datamembersand st at i ¢ member functions exist
Independent of objects

O 2003 Prentice Hall, Inc. All rights reserved.
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/[l Fig. 7.17: enployee2. h

/| Enpl oyee cl ass definition.
#i f ndef EMPLOYEE2 H

#defi ne EMPLOYEE2 H

cl ass Enpl oyee {

publ i c:
Enpl oyee( const char *,
~Enpl oyee();
const char *getFirstNane() const;
const char *getlLast Nanme() const;

const char

/] static menber function

* ); [/l constructor
/'l destructor
Il r

tiwrn firet nanmp

A

Qutline

\%

st at i ¢ member function
canonly accessst at i ¢ data
members and member
functions.

Iy

static int getCount (); /| return # obj
private:

char *firstNaneg;

char *| ast Nane;

st at i ¢ datamember is
class-wide data.

[/l static data nmember

static int count; // nunber of obj

}; /1 end class Enpl oyee

ects instanti at ed

employee2.h (1 of 2)

O 2003 Prentice Hall, Inc.
All rights reserved.
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#endi f

/'l Fig. 7.18: enployee2.cpp

/'l Menber-function definitions for class Enpl oyee.

#i ncl ude <i ostreanr

usi ng std:: cout;
usi ng std::endl;

#i ncl ude <new> /'l C++ standard new oper at or
#i ncl ude <cstring> /'l strcpy and strlen prototypes

“‘ 28

Outline
\V4

#i ncl ude "enpl oyee2. h" // Enpl oyee cl

// define and initialize stati dat a nenbsd

Initializest at i ¢ data
member exactly once at file
scope.

i nt Enpl oyee: : count = O;

/1l define static nenber function that
/'l Enpl oyee objects instantiated
i nt Enpl oyee: : get Count ()

st at i ¢ member function
accessesst at i ¢ data
member count .

{

return count;

} // end static function get Count

employee2.h (2 of 2)

employee2.cpp
(1 of 3)

O 2003 Prentice Hall, Inc.
All rights reserved.
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/1 constructor dynam cally allocates space for
/[l first and | ast nane and uses strcpy to copy
/1l first and | ast names into the object

A

Qutline

\%

Enpl oyee: : Enpl oyee( const char *first, const char

{

new operator dynamically
allocates space.

cmalavoe? cpp

firstName = new char[ strlen( fi
strcpy( firstNanme, firs

Usest at i ¢ data member to
st )| storetotal count of
employees.

| ast Name = new char[ st
strcpy( | astNane,

/

++count ; i ncrenment Stoarrc—coort—or TITPT Uy TTS

cout << "Enpl oyee constructor for " << firstNane
<< ' ' << lastNane << " called." << endl;

} /1 end Enpl oyee constructor

/'l destructor deall ocates dynam cally allocated nmenory
Enpl oyee: : ~Enpl oyee()
{
cout << "~Enployee() called for " << firstNane
<< ' ' << |l astNane << endl;

O 2003 Prentice Hall, Inc.
All rights reserved.
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} // end destructor ~Enp] USest ati c datamember to

/1

delete [] firstName; // recapture nenory
del ete | ast Nane; /'l recapture nenory

A

Qutline

\%

_-COUMi c count of enpl oyees
\ I

Allocates
storetotal count of

return first name of employees_

const char *Enpl oyee:: gelFITSTNAMeE() CONST

{

/| const before return type prevents client from nodifying
/'l private data; client should copy returned string before
/1 destructor deletes storage to prevent undefined pointer
return firstName;

} // end function getFirstNane

/1

return | ast nanme of enpl oyee

const char *Enpl oyee: : getLast Name() const

{

/'l const before return type prevents client from nodifying
/'l private data; client should copy returned string before
/| destructor deletes storage to prevent undefined pointer
return | ast Nane;

} // end function getLastNane

employee2.cpp
(3 0of 3)

() 2003 Prentice Hall, Inc.

All rights reserved.
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/[l Fig. 7.19: fig07_19. cpp
/'l Driver to test class Enpl oyee.
#i ncl ude <i ostreanr

usi ng std:: cout;
usi ng std::endl;

#i ncl ude <new> /'l C++ standard new oper at or
#i ncl ude "enpl oyee2. h" // Enpl oyee class definition
i nt main()

{

cout << "Nunber of enployees before instantiation is "

A
\%

fig07_19.cpp
(1 of 2)

Qutline

<< Enpl oyee: : get Count () << endl; /'l use class nane

new operator dynamically
allocates space.

Enpl oyee *elPtr
Enpl oyee *e2Ptr

newEnpl oy st at i ¢ member function

cout << "Nunber of | oyees aft| Of class.

can be invoked on any object

<< elPtr->get Count ();

O 2003 Prentice Hall, Inc.
All rights reserved.

31



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

cout << "\ n\nEnpl oyee 1:
<< elPtr->get First Name()
<< " " << elPtr->getLast Nane()
<< "\ nkEnpl oyee 2:
<< e2Ptr->get Fi rst Name()
<< " " << e2Ptr->getLast Nanme() << "\n\n";

del ete elPtr; // recapture nenory
elPtr ; /'l di sconnect pointer fromfree-store space

A

Outline

\%

del ete e2Ptr; recapture menory
e2Ptr = nnect poin fl . ; )
)/ invoked using binary scope

cout << "Number of enpl Operalq regolution operator (no
<< Enpl oyee: : get Count () < _MEMONY exjsting class objects).

st at i ¢ member function

return O;

40 } // end main

fig07_19.cpp
(2 of 2)

O 2003 Prentice Hall, Inc.
All rights reserved.
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Nunmber of enpl oyees before instantiation is O A . 33
QOutline
Enpl oyee constructor for Susan Baker call ed. v
Enpl oyee constructor for Robert Jones call ed.
Nunmber of enpl oyees after instantiation is 2 .
P oY fig07_19.cpp

Enpl oyee 1: Susan Baker output (1 of 1)

Enpl oyee 2: Robert Jones

~Enpl oyee() called for Susan Baker
~Enpl oyee() called for Robert Jones
Nunmber of enpl oyees after deletion is O

O 2003 Prentice Hall, Inc.
All rights reserved.



Data Abstraction and Information Hiding

e Information hiding

— Classes hide implementation details from clients

— Example: stack data structure
« Data elements added (pushed) onto top
» Data elements removed (popped) from top
o Last-in, first-out (LIFO) data structure
 Client only wants LIFO data structure
— Does not care how stack implemented

e Dataabstraction

— Describe functionality of class independent of
Implementation

O 2003 Prentice Hall, Inc. All rights reserved.



Data Abstraction and Information Hiding

o Abstract datatypes (ADTS)

— Approximations/models of real-world concepts and
behaviors

e i nt,fl oat are moddasfor anumbers
— Datarepresentation
— Operations allowed on those data
e C++ extensible

— Standard data types cannot be changed, but new data types
can be created

O 2003 Prentice Hall, Inc. All rights reserved.



Example: Array Abstract Data Type

« ADT array

— Could include
o Subscript range checking

Arbitrary range of subscripts

— Instead of having to start with O
Array assignment
Array comparison
Array input/output
Arraysthat know their sizes

Arrays that expand dynamically to accommodate more
elements

O 2003 Prentice Hall, Inc. All rights reserved.



Example: String Abstract Data Type

e Stringsin C++
— C++ does not provide built-in string data type
« Maximizes performance

— Provides mechanisms for creating and implementing string
abstract data type
e String ADT (Chapter 8)
— ANSI/ISO standard st r i ng class (Chapter 19)

O 2003 Prentice Hall, Inc. All rights reserved.



Example: Queue Abstract Data Type

 Queue

— FIFO
o Firstin, first out
— Enqueue
e Putitemsin queueone at atime
— Dequeue
* Remove items from queue one a atime

e Queue ADT

— Implementation hidden from clients
e Clients may not manipulate data structure directly

— Only queue member functions can access internal data
— Queue ADT (Chapter 15)
— Standard library queue class (Chapter 20)

O 2003 Prentice Hall, Inc. All rights reserved.



Container Classes and lterators

o Container classes (collection classes)
— Designed to hold collections of objects
— Common services
* |nsertion, deletion, searching, sorting, or testing an item
— Examples
» Arrays, stacks, queues, trees and linked lists

 |terator objects (iterators)
— Returns next item of collection
* Or performs some action on next item

— Can have several iterators per container
« Book with multiple bookmarks

— Each iterator maintains own “position”
— Discussed further in Chapter 20

O 2003 Prentice Hall, Inc. All rights reserved.



Proxy Classes

Proxy class

— Hide implementation details of another class
— Knowsonly publ i ¢ interface of class being hidden

— Enables clients to use class' s services without giving access to
class' s implementation
e Forward class declaration
— Used when class definition only uses pointer to another class
— Prevents need for including header file
— Declares class before referencing

— Format:
cl ass O assTolLoad;

O 2003 Prentice Hall, Inc. All rights reserved.
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Il Fig. 7.20: inplenentation.h
/'l Header file for class |Inplenentation

class I nplenmentation {

publ i c:

[/ constructor
| mpl enentation( int v )

value( v ) // initialize value with v

/'l enpty body

} // end Inplenentation constructor

// set value to v
void setValue( int v )

{

value = v; [/ should validate v

} // end function setVal ue

A

Outline

\%

publ i ¢ member function.

implementation.h
(1 of 2)

O 2003 Prentice Hall, Inc.
All rights reserved.
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[/ return val ue
I nt getVal ue() const

A

Outline

{ \

return val ue;

publ i ¢ member function.

\%

} // end function getVal ue

private:
I nt val ue;
}; /1 end class |Inplenentation

implementation.h
(2 of 2)

O 2003 Prentice Hall, Inc.
All rights reserved.
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/'l Fig. 7.21: interface.h
/'l Header file for interface.cpp

cl ass | npl enent ati on; /1
class Interface {
publ i c:
Interface( int );
void setValue( int ); [/
i nt getValue() const; [/
~I nterface();

private:

/'l requires previous for
| mpl enentation *ptr;

}; // end class Interface

forward cl ass decl arati on

A

Qutline

\%

Provide samepubl i ¢
interface as class

| mpl enent ati on; recal
set Val ue andget Val ue
only publ i ¢ member
functions.

Pointer to

| npl enent at i on object
requires forward class
declaration.

interface.h (1 of 1)

O 2003 Prentice Hall, Inc.
All rights reserved.
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Il Fig. 7.22: interface.cpp

[/ Definition of class Interface
[/ Interface class definition

#include "interface. h"
#i nclude "inpl enent ati on. h"

/'l constructor
Interface::Int ace( int v

Maintain pointer to

underlying

—nition

A

Qutline

\%

| npl enent at i on object. [face

ptr ( new Inplenentation( v ) )

/'l enpty body

} // end Interface constructor

/1l call Inplenmentation's setValue fun
void Interface::setValue( int v

{

ptr->setValue( v );

} // end function setVal ue

/

includes header file for class
| npl enent ati on.

Invoke corresponding
function on underlying
| npl enent at i on object.

interface.cpp
(1 of 2)

O 2003 Prentice Hall, Inc.
All rights reserved.
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/1 call Inplenentation's getVal ue functi

int Interface::getVal ue() const

{

return ptr->getVal ue();

} // end function getVal ue

/| destructor
Interface:: ~Interface()

{
delete ptr;

} // end destructor ~Interface

Invoke corresponding

function on underlying
| npl enent at i on object.

A

Outline

\%

Deallocate underlying
| npl enent at i on object.

interface.cpp
(2 of 2)

O 2003 Prentice Hall, Inc.
All rights reserved.
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1 // Fig. 7.23: fig07_23.cpp A Outline
2 |/ Hding a class’s private data with a proxy cl ass.

3 #include <iostreanp v

4 . ) fig07_23.cpp
5 using std::cout; Only include proxy class (1 of 1)

6 using std::endl; header file.

7

8 #include "interface.h"~7/ Interface class definitiaon fig07_23.cpp
9 Create object of proxy class output (1 of 1)
10 int main() | nt er f ace; note no

L mention of

— Interface i( S ); | npl ement ati on class.

13

14 cout << "Interface contains: " << i.getValue()

15 << " before setValue" << endl;

16 Invoke member functions via

17 i .setValue( 10 ); proxy class object.

18

19 cout << "Interface contains: " << i.getValue()

20 << " after setValue" << endl;

21

22 return O;

23

24 '} /] end main

I nterface contains: 5 before set Val ue
I nterface contains: 10 after set Val ue

O 2003 Prentice Hall, Inc.
All rights reserved.



