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1 // Fig. 9.1: Time.h
2 // Declaration of class Time.
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// Member functions are defined in Time.cpp

3

4

5 // prevent multiple inclusions of header file
6 #ifndef TIME H

7 #define TIME H

8
9

// Time class definition
10 class Time

11 {

12 public:

13 Time(); // constructor

14 void setTime( int, int, int ); // set hour, minute and second
15 void printUniversal(); // print time in universal-time format
16 void printStandard(); // print time in standard-time format
17 private:

18 int hour; // 0 - 23 (24-hour clock format)
19 int minute; // 0 - 59

20 int second; // 0 - 59

21 }; // end class Time

23 #fendif
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// Fig. 9.2: Time.cpp

// Member-function definitions for class Time.
#include <iostream>

using std::cout;

#include <iomanip>
using std::setfill;
using std::setw;

woJoUIdWN K

10 #include "Time.h" // include definition of class Time from Time.h

12 // Time constructor initializes each data member to zero.
13 // Ensures all Time objects start in a consistent state.
14 Time: :Time ()

15 {

16 hour = minute = second = 0;
17 } // end Time constructor

18

19 // set new Time value using universal time; ensure that
20 // the data remains consistent by setting invalid values to zero
21 void Time: :setTime( int h, int m, int s )

22 {

23 hour = (h > 0 & h <24 ) ? h: 0; // validate hour

24 minute = (m >= 0 & m < 60 ) ? m : 0; // validate minute
25 second = ( s > 0 && s < 60 ) ? s : 0; // validate second

26 } // end function setTime
27



‘rl ¥ P:A
ﬁ | e 150 c . H—’JJAJYT.
ey 1 S Gans LS5 LagedS

28 // print Time in universal-time format (HH:MM:SS)
29 void Time: :printUniversal ()

30 {

31 cout << setfill( '0' ) << setw( 2 ) << hour << ":"

32 << setw( 2 ) << minute << ":" << setw( 2 ) << second;
33 } // end function printUniversal

34

35 // print Time in standard-time format (HH:MM:SS AM or PM)
36 void Time: :printStandard()

37 {

38 cout << ( ( hour == 0 || hour == 12 ) ? 12 : hour % 12 ) << ":"
39 << setfill( '0' ) << setw( 2 ) << minute << ":" << setw( 2 )
40 << second << ( hour < 12 ? " AM" : " PM" );

41 } // end function printStandard
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1 // Fig. 9.3: £ig09_03.cpp

2 // Program to test class Time.

3 // NOTE: This file must be compiled with Time.cpp.
4 #include <iostream>

5 using std::cout;

6 wusing std::endl;

7

8 #include "Time.h" // include definition of class Time from Time.h
9

10 int main()

11 {

12 Time t; // instantiate object t of class Time
13

14 // output Time object t's initial values

15 cout << "The initial universal time is ";

16 t.printUniversal(); // 00:00:00

17 cout << "\nThe initial standard time is ";

18 t.printStandard(); // 12:00:00 AM

19

20 t.setTime( 13, 27, 6 ); // change time

21

22 // output Time object t's new values

23 cout << "\n\nUniversal time after setTime is ";
24 t.printUniversal(); // 13:27:06

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

26 t.printStandard(); // 1:27:06 PM

27

28 t.setTime( 99, 99, 99 ); // attempt invalid settings
29

30 // output t's values after specifying invalid values
31 cout << "\n\nAfter attempting invalid settings:"

32 << "\nUniversal time: ";

33 t.printUniversal(); // 00:00:00

34 cout << "\nStandard time: ";

35 t.printStandard(); // 12:00:00 AM

36 cout << endl;

37 return O;

38 } // end main

The initial universal time is 00:00:00
The initial standard time is 12:00:00 AM

Universal time after setTime is 13:27:06
Standard time after setTime is 1:27:06 PM

After attempting invalid settings:
Universal time: 00:00:00
Standard time: 12:00:00 AM
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// Fig. 9.4: £ig09 04.cpp

// Demonstrating the class member access operators . and ->
#include <iostream>

using std::cout;

using std::endl;

// class Count definition
class Count

woJdoulbdWNR

{
10 public: // public data is dangerous
11 // sets the value of private data member x
12 void setX( int value )

14 x = value;
15 } // end function setX

17 // prints the value of private data member x
18 void print()
{

20 cout << x << endl;
21 } // end function print

23 private:
24 int x;
25 }; // end class Count

26

27 int main()

28

29 Count counter; // create counter object

30 Count *counterPtr = &counter; // create pointer to counter

31 Count &counterRef = counter; // create reference to counter
32

33 cout << "Set x to 1 and print using the object's name: ";

34 counter.setX( 1 ); // set data member x to 1

35 counter.print(); // call member function print

36

37 cout << "Set x to 2 and print using a reference to an object: ";
38 counterRef.setX( 2 ); // set data member x to 2

39 counterRef .print(); // call member function print

40

41 cout << "Set x to 3 and print using a pointer to an object: ";
42 counterPtr->setX( 3 ); // set data member x to 3

43 counterPtr->print(); // call member function print

44 return O;

45 } // end main

Set x to 1 and print using the object's name: 1
Set x to 2 and print usinga reference to an object: 2
Set x to 3 and print using a pointer to an object: 3
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1 // Fig. 9.5: SalesPerson.h

2 // SalesPerson class definition.

3 // Member functions defined in SalesPerson.cpp.
4 #ifndef SALESP_H

5 #define SALESP H

6

7 class SalesPerson

8 {

9 public:

10 SalesPerson(); // constructor

11 void getSalesFromUser(); // input sales from keyboard

void setSales( int, double ); // set sales for a specific month
void printAnnualSales(); // summarize and print sales

private:

15 double totalAnnualSales(); // prototype for utility function

16 double sales[ 12 ]; // 12 monthly sales figures
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17 }; // end class SalesPerson
18
19 #endif
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// Fig. 9.6: SalesPerson.cpp

// Member functions for class SalesPerson.
#include <iostream>

using std::cout;

using std::cin;

using std::endl;

using std::fixed;
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#include <iomanip>
10 using std::setprecision;

12 #include "SalesPerson.h" // include SalesPerson class definition

14 // initialize elements of array sales to 0.0
15 SalesPerson: :SalesPerson ()

16

17 for (int 1 = 0; 1 < 12; i++ )
18 sales[ i ] = 0.0;

19 } // end SalesPerson constructor
20

21 // get 12 sales figures from the user at the keyboard
22 void SalesPerson: :getSalesFromUser ()

23

24 double salesFigure;

25

26 for (int 1 = 1; 1 <= 12; i++ )

27 {

28 cout << "Enter sales amount for month " << i << ": ";
29 cin >> salesFigure;

30 setSales( i, salesFigure );

31 } // end for
32 } // end function getSalesFromUser

34 // set one of the 12 monthly sales figures; function subtracts
35 // one from month value for proper subscript in sales array
36 void SalesPerson: :setSales( int month, double amount )

37

38 // test for valid month and amount values

39 if ( month >= 1 && month <= 12 && amount > 0 )

40 sales[ month - 1 ] = amount; // adjust for subscripts 0-11
41 else // invalid month or amount value

42 cout << "Invalid month or sales figure" << endl;

43 } // end function setSales

44

45 // print total annual sales (with the help of utility function)
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46 void SalesPerson: :printAnnualSales ()

47 {
48 cout << setprecision( 2 ) << fixed

49 << "\nThe total annual sales are: $"

50 << totalAnnualSales() << endl; // call utility function
51 } // end function printAnnualSales

52

53 // private utility function to total annual sales
54 double SalesPerson::totalAnnualSales()

55 {

56 double total = 0.0; // initialize total

57

58 for ( int i = 0; i < 12; i++ ) // summarize sales results
59 total += sales[ i ]; // add month i sales to total

60

61 return total;
62 } // end function totalAnnualSales

. SalesPerson (Wil gias &b iy 5 | -1 Ko

1 // Fig. 9.7: £ig09_07.cpp

2 // Demonstrating a utility function.

3 // Compile this program with SalesPerson.cpp

4

5 // include SalesPerson class definition from SalesPerson.h
6 #include "SalesPerson.h"

7

8 int main()

9 {

10 SalesPerson s; // create SalesPerson object s

11

12 s.getSalesFromUser () ; // note simple sequential code;
13 s.printAnnualSales(); // no control statements in main
14 return O;

15 } // end main

Enter sales amount for month 1: 5314.76
Enter sales amount for month 2: 4292.38
Enter sales amount for month 3: 4589.83
Enter sales amount for month 4: 5534.03
Enter sales amount for month 5: 4376.34
Enter sales amount for month 6: 5698.45
Enter sales amount for month 7: 4439.22
Enter sales amount for month 8: 5893.57
Enter sales amount for month 9: 4909.67

Enter sales amount for month 10: 5123.45
Enter sales amount for month 11: 4024.97
Enter sales amount for month 12: 5923.92

The total annual sales are: $60120.59
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// Fig. 9.8: Time.h
// Declaration of class Time.
// Member functions defined in Time.cpp.

// prevent multiple inclusions of header file
#ifndef TIME H
#define TIME H
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// Time abstract data type definition
class Time
{
public:
Time( int = 0, int = 0, int = 0 ); // default constructor

// set functions

void setTime( int, int, int ); // set hour, minute, second
void setHour( int ); // set hour (after validation)

void setMinute( int ); // set minute (after validation)
void setSecond( int ); // set second (after validation)

RERRERRERRRR
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// get functions

int getHour(); // return hour

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

NNNNMNNDN
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void printUniversal(); // output time in universal-time format
27 void printStandard(); // output time in standard-time format
28 private:

29 int hour; // 0 - 23 (24-hour clock format)

30 int minute; // 0 - 59

31 int second; // 0 - 59

32 }; // end class Time

33

34 #endif
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// Fig. 9.9: Time.cpp

// Member-function definitions for class Time.
#include <iostream>

using std::cout;

#include <iomanip>
using std::setfill;
using std::setw;
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

#include "Time.h" // include definition of class Time from Time.h

// Time constructor initializes each data member to zero;
// ensures that Time objects start in a consistent state
Time: :Time( int hr, int min, int sec )

{
setTime( hr, min, sec ); // validate and set time
} // end Time constructor

// set new Time value using universal time; ensure that
// the data remains consistent by setting invalid values to zero
void Time: :setTime( int h, int m, int s )
{
setHour( h ); // set private field hour
setMinute( m ); // set private field minute
setSecond( s ); // set private field second
} // end function setTime

// set hour value

29 void Time: :setHour( int h )

30 {

31 hour = ( h > 0 && h <24 ) ? h : 0; // validate hour
32 } // end function setHour

33

34 // set minute value

35 void Time::setMinute( int m )

36 {

37 minute = (m >= 0 8& m< 60 ) ? m : 0; // validate minute
38 } // end function setMinute

39

40 // set second value

41 void Time::setSecond( int s )

42 {

43 second = (s >= 0 &8& s < 60 ) ? s : 0; // validate second
44 } // end function setSecond

45

46 // return hour value

47 int Time: :getHour ()

48 {

49 return hour;

50 } // end function getHour

51

52 // return minute value

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

int Time::getMinute ()
{
return minute;
} // end function getMinute

// return second value
int Time::getSecond()
{
return second;
} // end function getSecond

// print Time in universal-time format (HH:MM:SS)
void Time: :printUniversal ()
{
cout << setfill( '0' ) << setw( 2 ) << getHour() << ":"
<< setw( 2 ) << getMinute() << ":" << setw( 2 ) << getSecond() ;
} // end function printUniversal

// print Time in standard-time format (HH:MM:SS AM or PM)
void Time: :printStandard()

{

cout << (( getHour() == || getHour() == 12) ? 12: getHour() % 12 )
<< ":" << setfill( '0' ) << setw( 2 ) << getMinute()
<< ":" << setw(2)<< getSecond() << ( hour < 12 ? " AM" : " PM" );

} // end function printStandard
S 0 S8l 33 Ologs T 4 ouijle O ol Time (WS giae b iy g2 | 41 o
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1 // Fig. 9.10: £ig09_10.cpp

2 // Demonstrating a default constructor for class Time.
3 #include <iostream>
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4 wusing std::cout;

5 wusing std::endl;

6

7 #include "Time.h" // include definition of class Time from Time.h
8

9 int main()

10 {

11 Time tl; // all arguments defaulted

12 Time t2( 2 ); // hour specified; minute and second defaulted

13 Time t3( 21, 34 ); // hour and minute specified; second defaulted
14 Time t4( 12, 25, 42 ); // hour, minute and second specified

15 Time t5( 27, 74, 99 ); // all bad values specified

16

17 cout << "Constructed with:\n\ntl: all arguments defaulted\n ";
18 tl.printUniversal(); // 00:00:00

19 cout << "\n ";

20 tl.printStandard(); // 12:00:00 AM

21

22 cout << "\n\nt2: hour specified; minute and second defaulted\n ";
23 t2.printUniversal(); // 02:00:00

24 cout << "\n ";

25 t2.printStandard(); // 2:00:00 AM

26

27 cout << "\n\nt3: hour and minute specified; second defaulted\n ";
28 t3.printUniversal(); // 21:34:00

29 cout << "\n ";

30 t3.printStandard(); // 9:34:00 PM

31

32 cout << "\n\nt4: hour, minute and second specified\n ";
33 t4.printUniversal(); // 12:25:42

34 cout << "\n ";

35 t4.printStandard(); // 12:25:42 PM

36

37 cout << "\n\nt5: all invalid values specified\n ";

38 t5.printUniversal(); // 00:00:00

39 cout << "\n ";

40 t5.printStandard(); // 12:00:00 AM

41 cout << endl;

42 return O;

43 } // end main

Constructed with:

tl: all arguments defaulted
00:00:00
12:00:00 AM

t2: hour specified; minute and second defaulted
02:00:00
2:00:00 AM

t3: hour and minute specified; second defaulted
12:34:00
9:34:00 PM

t4: hour, minute and second defaulted
12:25:42
12:25:42 AM

t5: all invalid values specified
00:00:00
12:00:00 am
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// Fig. 9.11: CreateAndDestroy.h
// Definition of class CreateAndDestroy.
// Member functions defined in CreateAndDestroy.cpp.

#include <string>
using std::string;

#ifndef CREATE H
#define CREATE H
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10 class CreateAndDestroy

{
12 public:
13 CreateAndDestroy( int, string ); // constructor
14 ~CreateAndDestroy(); // destructor
15 private:
16 int objectID; // ID number for object
17 string message; // message describing object
18 }; // end class CreateAndDestroy

20 #endif
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1 // Fig. 9.12: CreateAndDestroy.cpp

2 // Member-function definitions for class CreateAndDestroy.

3 #include <iostream>

4 wusing std::cout;

5 wusing std::endl;

6

7 #include "CreateAndDestroy.h" // include CreateAndDestroy class definition
8

9 // constructor

10 CreateAndDestroy: :CreateAndDestroy( int ID, string messageString )
11 {

12 objectID = ID; // set object's ID number

13 message = messageString; // set object's descriptive message
14

15 cout << "Object " << objectID << " constructor runs "

16 << message << endl;

17 } // end CreateAndDestroy constructor

18

19 // destructor

20 CreateAndDestroy: :~CreateAndDestroy ()

21 {

22 // output newline for certain objects; helps readability

23 cout << ( objectID == 1 || objectID == 6 ? "\n" : "" );

24

25 cout << "Object " << objectID << " destructor runs "

26 << message << endl;

27 } // end ~CreateAndDestroy destructor
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// Fig. 9.13: £fig09_13.cpp
// Demonstrating the order in which constructors and

// destructors are called.
#include <iostream>

Bswh R



f

i: | gay: j3Gane 2 LE5: Lagds

35
36

-~

N

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

#include "CreateAndDestroy.h" // include CreateAndDestroy class definition

void create( void ); // prototype

CreateAndDestroy first( 1, "(global before main)" ); // global object

int main ()

{
cout << "\nMAIN FUNCTION: EXECUTION BEGINS" << endl;
CreateAndDestroy second( 2, " (local automatic in main)" );
static CreateAndDestroy third( 3, " (local static in main)" );

create(); // call function to create objects

cout << "\nMAIN FUNCTION: EXECUTION RESUMES" << endl;
CreateAndDestroy fourth( 4, " (local automatic in main)" );
cout << "\nMAIN FUNCTION: EXECUTION ENDS" << endl;
return O;

} // end main

// function to create objects
void create( void )

{
cout << "\nCREATE FUNCTION: EXECUTION BEGINS" << endl;
CreateAndDestroy fifth( 5, "(local automatic in create)" );
static CreateAndDestroy sixth( 6, " (local static in create)"
CreateAndDestroy seventh( 7, " (local automatic in create)" );
cout << "\nCREATE FUNCTION: EXECUTION ENDS" << endl;

} // end function create

g JasY VT

Object 1 constructor runs (global before main)

MAIN FUNCTION: EXECUTION BEGINS
Object 2 constructor runs (local automatic in main)
Object 3 constructor runs (local static in main)

CREATE FUNCTION: EXECUTION BEGINS

Object 5 constructor runs (local automatic in create)
Object 6 constructor runs (local static in create)
Object 7 constructor runs (local automatic in create)

CREATE FUNCTION: EXECUTION ENDS
Object 7 destructor runs (local automatic in create)
Object 5 destructor runs (local automatic in create)

MAIN FUNCTION: EXECUTION RESUMES
Object 4 constructor runs (local automatic in main)

MAIN FUNCTION: EXECUTION ENDS

Object 4 destructor runs (local automatic in main)
Object 2 destructor runs (local automatic in main)
Object 6 destructor runs (local static in create)
Object 3 destructor runs (local static in main)
Object 1 destructor runs (global before main)
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// Fig. 9.14: Time.h
// Declaration of class Time.
// Member functions defined in Time.cpp

// prevent multiple inclusions of header file
#ifndef TIME H
#define TIME H

woJdouldWNR

class Time

10 {

11 public:

12 Time( int = 0, int = 0, int = 0 );
13 void setTime( int, int, int );

14 int getHour() ;

15 int &badSetHour( int ); // DANGEROUS reference return
16 private:

17 int hour;

18 int minute;

19 int second;

20 }; // end class Time

22 #endif
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// Fig. 9.15: Time.cpp

// Member-function definitions for Time class.
#include "Time.h" // include definition of class Time

// constructor function to initialize private data;
// calls member function setTime to set variables;
// default values are 0 (see class definition)
Time: :Time( int hr, int min, int sec )

setTime( hr, min, sec );
} // end Time constructor

RROVOOJOUIdWNER
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// set values of hour, minute and second

void Time: :setTime( int h, int m, int s )

15 {

16 hour = (h > 0 & h <24 ) ? h : 0; // validate hour

17 minute (m>0&& m<60) ?m : 0; // validate minute
18 second (s> 0 & s <60 ) ? s : 0; // validate second

Al
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19 } // end function setTime
20

21 // return hour value

22 int Time: :getHour ()

23 {

24 return hour;

25 } // end function getHour
26

27 // POOR PROGRAMMING PRACTICE:
28 // Returning a reference to a private data member.
29 int &Time: :badSetHour( int hh )

30 {
31 hour = ( hh >= 0 && hh < 24 ) ? hh : 0;
32 return hour; // DANGEROUS reference return

33 } // end function badSetHour
private gias 0018 <X 4 x>l o SO OIS CulE 9 [ A-10 IS
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1 // Fig. 9.16: £ig09_16.cpp

2 // Demonstrating a public member function that

3 // returns a reference to a private data member.

4 #include <iostream>

5 using std::cout;

6 wusing std::endl;

7

8 #include "Time.h" // include definition of class Time
9

10 int main()

11 {

12 Time t; // create Time object

13

14 // initialize hourRef with the reference returned by badSetHour

15 int &hourRef = t.badSetHour( 20 ); // 20 is a valid hour
16

17 cout << "Valid hour before modification: " << hourRef;

18 hourRef = 30; // use hourRef to set invalid value in Time object t
19 cout << "\nInvalid hour after modification: " << t.getHour();

20

21 // Dangerous: Function call that returns

22 // a reference can be used as an lvalue!

23 t.badSetHour( 12 ) = 74; // assign another invalid value to hour
24

25 cout << "\n\n*************************************************\n"
26 << "POOR PROGRAMMING PRACTICE!!!!!!!11\n"

27 << "t.badSetHour( 12 ) as an lvalue, invalid hour: "

28 << t.getHour()

29 << "\n*************************************************" << endl;
30 return O0;

31 } // end main
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Valid hour before modification: 20
Invalid hour after modification: 30

t.badSetHour( 12 ) as an lvalue, invalid hour: 74
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// Fig. 9.17: Date.h
// Declaration of class Date.
// Member functions are defined in Date.cpp

// prevent multiple inclusions of header file
#ifndef DATE H
#define DATE H
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// class Date definition
10 class Date

12 public:

13 Date( int = 1, int = 1, int = 2000 ); // default constructor
14 void print();

15 private:

16 int month;

17 int day;

18 int year;

19 }; // end class Date
20

21 #endif
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1 // Fig. 9.18: Date.cpp
2 // Member-function definitions for class Date.
3 #include <iostream>
4 wusing std::cout;
5 wusing std::endl;
6
7
8
9

#include "Date.h" // include definition of class Date from Date.h

// Date constructor (should do range checking)
10 Date::Date( int m, int d, int y )

{
12 month = m;
13 day = d;
14 year = y;
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15 } // end constructor Date

16

17 // print Date in the format mm/dd/yyyy

18 void Date: :print()

19 {

20 cout << month << '/' << day << '/' << year;
21 } // end function print

Date M5 0818 gias s 5 | A-1A 5

1 // Fig. 9.19: £fig09 19.cpp

2 // Demonstrating that class objects can be assigned
3 // to each other using default memberwise assignment.
4 #include <iostream>

5 using std::cout;

6 wusing std::endl;

7

8 #include "Date.h" // include definition of class Date from Date.h
9

10 int main()

11 {

12 Date datel( 7, 4, 2004 );

13 Date date2; // date2 defaults to 1/1/2000

14

15 cout << "datel = ";

16 datel.print() ;

17 cout << "\ndate2 = ";

18 date2.print() ;

19

20 date2 = datel; // default memberwise assignment
21

22 cout << "\n\nAfter default memberwise assignment, date2 = ";
23 date2.print() ;

24 cout << endl;

25 return 0;
26 } // end main

datel = 7/4/2004
date2 = 1/1/2000

After default memberwise assignment, date2 = 7/4/2004
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// Fig. 9.22: Withdrawal.h
// Definition of class Withdrawal that represents a withdrawal transaction.

#ifndef WITHDRAWAL H
#define WITHDRAWAL H

class Withdrawal

{
}; // end class Withdrawal

HoOooJonUldWN K

0 #endif // WITHDRAWAL_H
05318 ¢ g (SDONSLgy 58 ool dbl>1 Withdrawal (W™ Ly g3 | 4-TY o

// Fig. 9.23: Withdrawal.h

// Definition of class Withdrawal that represents a withdrawal transaction.
#ifndef WITHDRAWAL H

#define WITHDRAWAL H

ool WwWN R

class Withdrawal
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7 A

8 private:

9 // attributes

10 int accountNumber; // account to withdraw funds from
11 double amount; // amount to withdraw

12

13 }; // end class Withdrawal

14

15 #endif // WITHDRAWAL H

Withdrawal _whs”™ wisT e b6 4 Olho 039381 4-TF K
// Fig. 9.24: Withdrawal.h
// Definition of class Withdrawal that represents a withdrawal transaction.

#ifndef WITHDRAWAL H
#define WITHDRAWAL H

#include "Screen.h" // Screen class definition

#include "BankDatabase.h" // BankDatabase class definition
#include "Keypad.h" // Keypad class definition

#include "CashDispenser.h" // CashDispenser class definition

woJoUuIdWN K

class Withdrawal

{

private:
// attributes
int accountNumber; // account to withdraw funds from
double amount; // amount to withdraw

// references to associated objects
Screen &screen; // reference to ATM's screen
Keypad &keypad; // reference to ATM's keypad
CashDispenser &cashDispenser; // reference to ATM's cash dispenser
BankDatabase &bankDatabase; // reference to the account info database
}; // end class Withdrawal
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#endif // WITHDRAWAL H
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// Fig. 9.25: Withdrawal.h

// Definition of class Withdrawal that represents a withdrawal transaction.
#ifndef WITHDRAWAL H
#define WITHDRAWAL H

class Screen; // forward declaration of class Screen

class Keypad; // forward declaration of class Keypad

class CashDispenser; // forward declaration of class CashDispenser
class BankDatabase; // forward declaration of class BankDatabase

woJdouldWNER

10
11 class Withdrawal
12 {
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13 private:

14 // attributes

15 int accountNumber; // account to withdraw funds from

16 double amount; // amount to withdraw

17

18 // references to associated objects

19 Screen &screen; // reference to ATM's screen

20 Keypad &keypad; // reference to ATM's keypad

21 CashDispenser &cashDispenser; // reference to ATM's cash dispenser
22 BankDatabase &bankDatabase; // reference to the account info database
23 }; // end class Withdrawal

24

25 #endif // WITHDRAWAL H
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1 // Fig. 9.26: Withdrawal.h

2 // Withdrawal class definition. Represents a withdrawal transaction.
3 #ifndef WITHDRAWAL H

4 #define WITHDRAWAL H

5

6 class Screen; // forward declaration of class Screen

7 class Keypad; // forward declaration of class Keypad

8 class CashDispenser; // forward declaration of class CashDispenser
9 class BankDatabase; // forward declaration of class BankDatabase

10

11 class Withdrawal : public Transaction

12 {

13 public:

14 // operations

15 void execute(); // perform the transaction

16 private:

17 // attributes

18 int accountNumber; // account to withdraw funds from

19 double amount; // amount to withdraw

20

21 // references to associated objects

22 Screen &screen; // reference to ATM's screen

23 Keypad &keypad; // reference to ATM's keypad

24 CashDispenser &cashDispenser; // reference to ATM's cash dispenser
25 BankDatabase &bankDatabase; // reference to the account info database
26 }; // end class Withdrawal

27

28 #endif // WITHDRAWAL H
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// Fig. 9.27: Account.h

// Account class definition. Represents a bank account.
#ifndef ACCOUNT H

#define ACCOUNT_H

class Account

{

public:
Account( int, int, double, double ); // constructor sets attributes
bool validatePIN( int ) const; // is user-specified PIN correct?
double getAvailableBalance() const; // returns available balance
double getTotalBalance() const; // returns total balance
void credit( double ); // adds an amount to the Account balance
void debit( double ); // subtracts an amount from the Account balance
int getAccountNumber () const; // returns account number

private:
int accountNumber; // account number
int pin; // PIN for authentication
double availableBalance; // funds available for withdrawal
double totalBalance; // funds available + funds waiting to clear

}; // end class Account

#endif // ACCOUNT H
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void ~Time(int);
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class Time

{
public:
/[Function prototype:

private:

int hour =

int minute =;

int second = ;
}; // end class Time
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