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e Cascading Function Calls
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7.4 friend Functions and friend Classes

e friendfunctionandfri end classes

— Can accesspri vat e and pr ot ect ed members of another
class
— f ri end functions are not member functions of class

» Defined outside of class scope

* Properties of friendsnip

— Friendship is granted, not taken

— Not symmetric (if Bafri end of A, Anot necessarily a
friendof B)

— Not transitive (if Aafri end of B,Bafri end of C, Anot
necessarily af ri end of C

O 2000 Prentice Hall, Inc. All rights reserved. [« -




When to Use a fri end

 Usingf ri end functions can enhance
performance.
o fri end functions may be used to overload

operators for classes and to create iterator classes.

— Objects of iterator class used to successively select items or
perform an operation on items in a container class (Ch.7.9)

— Objects of container classes are capable of storing items.
e Usingf ri end functionsis appropriate when

member function cannot be used (operator
overloading, see Ch.8.4, later)
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7.4 friend Functions and friend Classes

e fri end declarations

— Todeclareaf ri end function
 Typef ri end before the function prototype in the class that is
giving friendship
friend int nmyFunction( Iint X );
should appear in the class giving friendship
— Todeclareafri end class
— Typefriendcl ass Cl assnane intheclassthat is
giving friendship
— 1f Cl assOne isgranting friendship to Cl assTwo,
friend class O assTwo;

— should appear in Cl assOne'sdefinition
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#i ncl ude <i ostreanr

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

class Count {

friend void set X( Count &,

publ i c:
Count ()

{ x =0; }

set Xafri end of class
Count (can access
pri vat e data).

int );

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

private:
int X;

voi d set X(
{

c.x = val;

I nt mai n()

{

[/ data member

Qutline

A
\

1. Class definition

1.1 Declare function a
friend

1.2 Function definition

1.3 Initialize Count
object

set Xisdefined normally

and is not a member
function of Count .

Count &c, int val

Changing pr i vat e variables allowed.

R

Count counter;

cout << "counter.x after instantiation:

count er

.print();




cout << "counter.x after call to setX friend function: "; A 6
Outline

set X( counter, 8 ); \V4

counter.print(); 2. Modify object

return O;

3. Print results

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

pri vat e datawas changed.
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#1 ncl ude <i ostreany

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

class Count {

publ i c:
Count() { x = 0; }
void print() const

private:
i nt X;

H

voi d cannot Set X( Cou
{

c.Xx = val;

I nt mai n()

{

Count counter;

cannot Set X( counter,
return O;

A

Qutline

\

cannot Set Xisnotafri end

of class Count. It cannot access
pri vat e data

cout << x << endl; }

&, int val )

cannot Set Xtriesto
modify apri vat e
variable...

3);

(Previous program
without fri end

declared)




Conpi l i ng. ..

Fi gO7_06. cpp

D: \ books\ 2000\ cppht p3\ exanpl es\ ChO7\ Fi g07_06\ Fi g07_06. cpp(22)
error C2248: 'x' : cannot access private nenber declared in

class ' Count'
D: \ books\ 2000\ cppht p3\ exanpl es\ ChO7\ Fi gO7_06\
Fi g07_06. cpp(15) ee declaration of 'x'
Error executing cl.exe.

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

Expected compiler error - cannot
access pri vat e data
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Program Output




7.5 Using the t hi s Pointer

e t hi s pointer
— Allows objects to access their own address
— Not part of the object itself
— Implicit first argument on non-static member function call to the
object
— Implicitly reference member data and functions

— Thetype of thet hi s pointer depends upon the type of the object
and whether the member functionusingt hi s isconst

— Inanon-const member function of Enpl oyee, t hi s hastype
Enpl oyee * const
« Constant pointer to an Enpl oyee object
— Inaconst member function of Enpl oyee, this hastype
const Enpl oyee * const
« Constant pointer to a constant Enpl oy ee object
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7.5 Using the this Pointer

« Examplesusingt hi s
— For amember function print data member x, either
t hi s->x
or
( *this ).x
» Cascaded member function calls

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

— Other functions can operate on that pointer
— Functions that do not return references must be called |ast
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7.5 Using the this Pointer

e Example of cascaded member function calls

— Member functionsset Hour , set M nut e, andset Second
al return*t hi s (reference to an object)

— For object t , consider
t.setHour(1l).setMnute(2).setSecond(3);

— Executest . set Hour (1), returns*t hi s (referenceto
object) and the expression becomes
t.setM nute(2).setSecond(3);

— Executest . set M nut e( 2) , returns reference and becomes
t.set Second(3);

— Executest . set Second( 3) , returns reference and becomes
t;
— Has no effect
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#i ncl ude <i ostreanp

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

class Test {
publ i c:
Test( int =0 );
void print() const;
private:
I nt X;

b
Test::Test( int a) { x = a;

void Test::print() const

{

cout << " X =" << X
<< "\n this->x =
<< "\n(*this).x =
}
I nt main()
{

Test testbject( 12 );
testwject.print();

return O;

A
\

1. Class definition

Qutline

1.1 Function definition

1.2 Initialize object

Printing x directly. 2. Function call

Print X using the arrow - > operator
off thet hi s pointer.

' << this->x
''<< ( *this ).x << endl;

Printing X using the dot (.) operator. Parenthesis

required because dot operator has higher precedence
than * . Without, interpreted incorrectly as

*(this.x).
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- 1o A Outline
this->x = 12 vV
(*this).x = 12

Program Output

All three methods have
the same resullt.
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[l Fig. 7.8. tine6.h

A
\

/| Cascadi ng nenmber function calls.
[/ Declaration of class Tine.
[/ Menber functions defined in time6.cpp
#i fndef TIME6 H
#define TIME6 H
class Tine {
publ i c:
Time( int =0, int =0, int =0); [/ default constructor
/| set functions
Time &setTine( int, int, int ); // set hour, mnute, second
Ti me &se int ); /| set hour
Ti me &set M nu [ /] set mn ; . .
Time &set Second( | . /) <ot <o.| NoticetheTi me & - function
returns areferencetoa Ti me
/1 get functions (normally dethaedl object. Specify object in
I nt getHour () const; /1 returnT function definition.
Int getMnute() const; /] return mrrore
I nt get Second() const; /'l return second
/1l print functions (nornally declared const)
void printMlitary() const; // print mlitary tine
void printStandard() const; // print standard tine
private:
I nt hour; /[l 0 - 23
I nt m nut e; // 0 - 59
I nt second; /[l 0 - 59
b
#endi f

Qutline

1. Class definition
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Qutline

A
#i ncl ude <i ostreanr v
1. Load header file

usi ng std::cout;
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#i nclude "ti me6. h" 1.1 Function definitions

Time:: Time( int hr, int mn, int sec )
{ setTinme( hr, mn, sec ); }

Time &Tinme::setTime( int h, int m i S -
{ Returning *t hi s enables

set Hour ( h ); cascading function calls

setMnute( m);
set Second( s );

return *this;

Time &Tinme::setHour( int h)

{
hour = ( h >=0 & h <24 ) ? h: O

return *this;




Time &Tine::setMnute( int m)

{

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

return *this;

Time &Tine::setSecond( int s )

{

int Tinme::

int Tinme::

Qutline

A
\

Returning *t hi s enables
cascading function calls

second = ( s >0 && s <60) ? s : O

return *this;

get Hour () const { return hour; }

getMnute() const { return mnute; }

I nt Tinme::getSecond() const { return second; }

void Time::printMIlitary() const

{

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

<< (_mnute <10 ? "0"

) << m nut e;
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1.1 Function definitions
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Qutline

A
\

1.1 Function definitions

void Time::printStandard() const

{
cout hour == 0 || hour == 12 ) ? 12 : hour %12 )
<< ":" < mnute < 10 ? "0" : "" ) << mnute
<< "iMo<< ( d <10 ? "0" : "" ) << second 1. Load header
<< ( hour < [ PM );
} print St andard does | 1.1 Initialize Ti me
not return areferenceto | Object
an object.
#1 ncl ude <i ostreanp 2. Function calls
usi ng std::cout; _
usi ng std::endl; 3. Print values

Notice cascading function calls.

#1 ncl ude "ti ne6. h"

I nt main()
{ Cascading function calls. pr i nt St andar d must be

Tine t; called after set Ti ne because pr i nt St andar d does

not return areference to an object.
t.setHour( 18 ).setMnute( 30 ).set Sq

cout << "Mlitary tinme: "; t.printStandard().setTinme(); wouldcause

t.printMlitary(); an error.
cout << "\nStandard tine:

t.printStandard();

cout << "\ n\nNew standard ti ne:
t.setTime( 20, 20, 20 ).printStandard();




cout << endl:

Qutline

<>

return O;

Mlitary time: 18:30

Standard tinme: 6:30:22 PM
Program Output

New standard tine: 8:20:20 PM
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