W8.1 Continuing Classes

e friendFunctionsandf ri end Classes
» Using thet hi s Pointer
» Cascading Function Calls
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7.4 friend Functions and friend Classes

e friendfunctionandfri end classes

— Canaccesspri 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 friendship

— Friendship is granted, not taken

— Not symmetric (if Baf ri end of A, Anot necessarily a
friend of B)

— Not transitive (if Aafri end of B,Bafri end of C, A not
necessarily af ri end of
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When to Use a fri end

» Usingf ri end functions can enhance
performance.

e fri end functions may be used to overload
operators for classes and to create iterator classes.

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

— Objects of container classes are capable of storing items.
» Usingfri 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 friend declarations

— Todeclareaf ri end function
« Typefri end before the function prototype in the class that is
giving friendship
friend int nmyFunction( int x );
should appear in the class giving friendship
— Todeclareafri end class
— Typefriendcl ass d assnane intheclassthat is
giving friendship
— if d assOneisgranting friendshiptoCl assTwo,
friend class C assTwo;

— should appear in d assOne'sdefinition
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Outline

B

3 #include <iostreamr .
p set Xaf ri end of class
5 using std:: cout: Oo_unt (can access 1. Class definition
6 using std::endl; pri vatedata).
7 1.1 Declare function a
& friend
9 class Count {
10 friend void setX( Count & int ); . L
11 public: 1.2 Function definition
12 Count() { x = 0; }
13 void print() const { cout << x << endl; } 1.3 Initialize Count
14 private: object
15 int x; [// data nenber
16 }; . .
. h set X isdefined normally
18 and is not a member
19 function of Count .
20 void setX( Count &c, int val . . .
21 ( ) Changingpr i vat e variables alowed.
22 c.x = val;
23 }
24
25 int main()
26 {
27 Count counter;
28
29 cout << "counter.x after instantiation: ";
30 counter.print():
31 cout << "counter.x after call to setX friend function: "; IAI
Outline

32 set X( counter, 8 );
33 counter. print(); 2. Modify object
34 return 0; )

3. Print results
35 }

counter.x after instantiation: 0
counter.x after call to setX friend function: 8 Program Output

>
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i @ Outline
: M

(Previous program
without fri end

3
3
4 #include <iostreanp
5

6 using std::cout;

7 using std::endl; cannot Set Xisnot af ri end declared)
of class Count. It cannot access
© pri vat e daa

10 cl ass Count {

11 public:

12 Count() { x = 0; }

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

14 private:

15 int x;

16 };

17

18

19

20 voi d cannot Set X( Coun

21 {
22 c.x = val;
23 }
24 .
5 it GEo canpot Set.Xtrlesto
26 { modify apri vat e
27 Count counter; variable...
28
29 cannot Set X( counter, 3 );
30 return 0,
31 1}
—
1Al
S 00 6 o < Outline
Fi g07_06. cpp E -
D: \ books\ 2000\ cppht p3\ exanpl es\ Ch07\ Fi g07_06\ Fi g07_06. cpp(22)
error C2248: 'x' : canRot access private nmenber declared in
class ' Count’ >

D: \ books\ 2000\ cppht §3\ exanpl es\ Ch07\ Fi g07_06\ Program Output
Fi g07_06. cpp(15) : sRe declaration of 'x'
Error executing cl.exe.

test.exe - 1 error(s), O warnind(s)

Expected compiler error - cannot
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7.5 Using the t hi s Pointer

* t hi s pointer
— Allows objects to access their own address
Not part of the object itself

object
Implicitly reference member data and functions

and whether the member function using t hi s isconst

Enpl oyee * const
e Constant pointer to an Enpl oyee object
Inaconst member function of Enpl oyee, thishastype
const Enpl oyee * const
« Constant pointer to a constant Enpl oyee object
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Implicit first argument on non-static member function call to the

Thetypeof thet hi s pointer depends upon the type of the object

Inanon-const member function of Enpl oyee,t hi s hastype

7.5 Using the this Pointer

o Examplesusingt hi s
— For amember function print data member x, either
t hi s->x
or
( *this ).x
e 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 last
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7.5 Using the this Pointer

» Example of cascaded member function calls

— Member functionsset Hour, set M nut e, andset Second
all 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.setMnute(2).setSecond(3);

Executest . set M nut e( 2) , returns reference and becomes

t.set Second(3);

t;

Executest . set Second( 3) , returns reference and becomes

Has no effect
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—
1 1A] 12
2 El Outline
3 #include <iostreanmr
4
5 using std::cout; 1. Class definition
6 using std::endl;
! 1.1 Function definition
8 class Test {
9 public:
Qo wesi( Dok = @ ); 1.2 Initialize object
11 void print() const;
12 private:
3 int x; 2. Function call
14 };
15
16 Test::Test( int a) { x = &
17 Print x using the arrow - > operator
18 void Test::print() const -of-f-the-t-mqs_pgmteni
19 { >
20 cout << " X =" << x A
21 << "\n this->x =" << this->x
22 << "\n(*this).x :<W << endl;
23 }
;‘j ot i) Printing x using the dot () operator. Parenthesis
26 { required becauise dot operator has higher precedence
s Test testQhject( 12 ): than *'.Wlthout,|nterpreted|noorrectlyas
28 *{this)-
29 testObject.print();

30
31
32

return O;




B oume °
— Outline
X = 12 m

this->x = 12

(il ). 5 = 12 Program Output
All three methods have
the same result.
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El Outline
5 1. Class definition
6 #ifndef TIME6 H
7 #define TIME6 H
9 class Time {
10 public:
11 Time( int =0, int =0, int =0);
14 Time &setJinme( int, int, int );
15 Time &se¥HourN nt )
16 Time &etMnute( T ; n o .
1 Ti e &set Second( int )3 Noticethe Ti me &-fun_ctlon
18 returnsareferencetoaTi me
19 object. Specify object in
Ay N G olr () GEmsti funectiondefinition:
21 int getMnute() const;
22 int getSecond() const;
23
24
25 void printMlitary() const;
26 voi d printStandard() const;
27 private:
28 int hour;
29 int mnute;
30 int second;
31}
32

#endi f




34
35
36
37
38
39
40
41
42

/'l Fig. 7.8: tine.cpp

/1 Menber function definitions for Tine class
#i ncl ude <iostrean»

using std::cout;

#i nclude "time6. h"

/'l Constructor function to initialize private data

) 15
Outline

|

[N

. Load header file

1.1 Function definitions

43 // Calls menber function setTime to set variables.
44 [/ Default values are O (see class definition).
45 Time::Time( int hr, int mn, int sec )
46 { setTime( hr, mn, sec); }
47
48 [/ Set the values of hour, mnute, and second
1512 E’| me &Tinme::setTime( int h, int m i Returning*t hi s enables
51 setHour( h ); cascading function calls
52 setMnute( m);
53 set Second( s );
54 return *this; /'l enabl es cascading
55 }
56
57 // Set the hour val ue
58 Tinme &Time::setHour( int h)
59 {
60 hour = ( h >0 & h <24) ? h: 0
61
62 return *this; /'l enabl es cascadi ng
63 }
64
r—
65 // Set the m nute val ue IAI 16
66 Time &Time::setMnute( int m) Outline
67 {
22 moute = (m>=04& m<60) 7 m: 0 1.1 Function definitions
70 return *this; /'l enabl es cascading
71 }
72 v
73 |/ Set the second val ue . .
74 Tinme &Tinme::setSecond( int s ) Return.lng*t hI.S endbles
75 { frg-funetionedis
76 second = (s >> 0 & s <60 ) ? s :
77 4
78 return *this; /'l enabl es cascadi ng
79 }
80
81 // Cet the hour val ue
82 int Time::getHour() const { return hour; }
83
84 // Get the m nute val ue
85 int Time::getMnute() const { return mnute; }
86
87 /| Cet the second val ue
88 int Time::getSecond() const { return second; }
89
90 // Display military format tinme: HH MV

void Time::printMlitary() const
{
cout << ( hour < 10 ? "0" : "" ) << hour << ":"
<< (_mnute <10 ? "0" : "" ) << minute;




98 void Tinme::printStandard() const

100 cout
101 << "t

102 << "t o< (
103 << ( hour <
104}

105

106

107

108#i ncl ude <i ostrean®
109

110usi ng std::cout;
111using std::endl;
112

113#i nclude "ti me6. h"
114

== 0 || hour == 12 )
inute < 10 ? "0"

M)

Bl oune

? 12 : hour %12 )
. Cut
) & W OIEG 1. Load header

<10 ? "0" : "" ) << second

print St andar d does | 1.1 Initialize Ti me
not return areferenceto | obiect
an object.

2. Function calls

3. Print values
Notice cascading function calls.
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115int main()

116{

117 Time t;

118

119 t.setHour( 18 ).setMnute( 30 ). set Se|
120 cout << "Mlitary tine: “;

121 t.printMlitary();

Cascading function cdls. pri nt St andar d must be
called after set Ti me becausepr i nt St andar d does
not return areference to an object.
t.printStandard().setTime(); wouldcause
an error.

122 cout << "\nStandard tine: “;

123 t.printStandard();

124

125 cout << "\n\nNew standard time: “;

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

):

127 cout << endl;

129 return 0;

Mlitary tine: 18:30
Standard time: 6:30:22 PM

New standard time: 8:20:20 PM
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Program Output
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